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PROCEEDINGS

William J. Fry Memorial Lecture Award

The William J. Fry Memorial Lecture Award was established by Joseph H. Holmes, MD, in 1969 and presented for the
first time at the AIUM Convention in Winnipeg, Canada, that year. William J. Fry was a physicist with a strong inter-
est in ultrasound in medicine, whose innovative research efforts advanced the field of medical ultrasound. One of
Professor Fry’s most notable contributions was the successful design of an ultrasonic system used to pinpoint lesions
in the brain without damaging adjacent tissues. This ultrasonic system was later used to treat various brain diseases
and, in particular, Parkinson disease. His impassioned interest in ultrasound led him to become president of the
AIUM from 1966 until his death in 1968. The following year, the William J. Fry Memorial Lecture Award was
established in his honor. It recognizes a current or retired AIUM member who has significantly contributed in his or
her particular field to the scientific progress of medical ultrasound.

James A. Zagzebski, PhD
This year, the AIUM is proud to bestow the
William J. Fry Memorial Lecture Award on
James A. Zagzebski, PhD, whose dedication
to enhancing the field of ultrasound physics
has spanned his entire career. Professor
Zagzebski began his prestigious career with a
bachelor’s degree in Physics from St Mary’s
College in Winona, Minnesota, in 1966 and
went right on to receive his masters in phys-

ics in 1968 from the University of Wisconsin in Madison, Wiscon-
sin, followed by earning his PhD in radiological sciences in 1972
from the same institution.

Since he graduated, Professor Zagzebski has remained com-
mitted to the University of Wisconsin, beginning with sharing his
vast knowledge with students as the postdoctoral research associate
and working his way up to professor and then chair of the Depart-
ment of Medical Physics and is currently professor emeritus.
Throughout his career, he has taught courses on ultrasound phys-
ics as well as mentored more than 20 PhD graduate students in
addition to 7 other graduate students, has been an associate editor
for two journals, has reviewed manuscripts for six journals, and has
published numerous articles and six books, including the textbook
“Essentials of Ultrasound Physics” written for sonographers. Jim
has given more than 300 presentations, and has 13 patents.

And that’s not all. Professor Zagzebski also donates his time.
He has been on the Board of Directors (1986–1998) and was the

president (1993–1998) of the John R. Cameron Medical Physics
Foundation as well as the Medical Physics Publishing Corpora-
tion, for which he has been on the Board of Directors since 1996
and has been president since 2000. In addition, Professor
Zagzebski is a member of five professional societies: the Ameri-
can Association of Physicists in Medicine, the AIUM, the Institute
of Electrical and Electronics Engineers Ultrasonics Society, the
American College of Radiology, and the Society of Directors of
Academic Medical Physics Programs. He has been a member of
committees (usually more than 1) of 12 associations and pro-
grams, including the AIUM, on which he was, and in some cases
still is, a member on two committees, one subcommittee, two
task groups, and the Board of Governors twice. He has
co-authored “technical standards documents” for the AAPM, the
AIUM, the IEC, and the ACR. Most of these deal with perfor-
mance measurements and quality control testing of clinical ultra-
sound equipment.

Professor Zagzebski’s work in ultrasound physics has earned
him the Best Paper Award from the Journal of Clinical Ultrasound
in 1992, as well as the Joseph H. Holmes Basic Science Pioneer
Award from the AIUM in 1996. He also became a Fellow of the
AIUM in 1992 and the American Association of Physicists in Med-
icine in 1997.

Professor Zagzebski is deserving of the William J. Fry Memo-
rial Lecture Award for his continued devotion to teaching others
and sharing his vast ultrasound physics knowledge.
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Joseph H. Holmes Basic Science Pioneer Award

In 1977, the Pioneer Award, which honored an individual who significantly contributed to the growth and develop-
ment of diagnostic ultrasound, was established. This special award was renamed in 1982 to honor Joseph H. Holmes,
MD, who died that year. Dr. Holmes, the first person named as an AIUM pioneer, was an important figure to both
the field of diagnostic ultrasound and the AIUM. His early efforts in ultrasound research, which included tissue char-
acterization and ultrasound’s diagnostic use in polycystic kidney disease and orthopedics, helped advance the field of
ultrasound and encourage others to conduct new research. Serving the AIUM in many capacities, Dr. Holmes was
president from 1968 to 1970 and was editor of the AIUM’s official journal, which was then titled the Journal of Clini-
cal Ultrasound, for nearly 10 years. Each year the Joseph H. Holmes Pioneer Award honors two current or retired
AIUM members, one in clinical science and the other in basic science.

Keith A. Wear, PhD, FAIUM, FASA, FAIMBE

This year, the AIUM would like to honor Keith
A. Wear, PhD, with the Joseph H. Holmes
Basic Science Pioneer Award. Dr. Wear has
shown his dedication to advancing the use of
basic science through his numerous contribu-
tions to seminars, journals, and grant applica-
tion review committees, in addition to his vast
leadership within the AIUM.

Dr. Wear began his career in basic science as a research assis-
tant in the Cardiology Department at Stanford University in 1983
while he was earning his PhD, which he received in 1987. He also
worked as a postdoctoral fellow in the Physics Department at
Washington University (1986–1989) as well as at the National Acad-
emy of Sciences and US Food and Drug Administration (FDA;
1989–1990) before moving on to his current positions as a research
physicist for the FDA (1990–present) and laboratory leader at the
FDA Center for Devices and Radiological Health, Ultrasonics Lab
(2014–present). Dr. Wear also was an adjunct professor in the Radi-
ology Department at Georgetown University (2000–2002) and a
guest scientist at the Henry M. Jackson Foundation for the
Advancement of Military Medicine (2000–2005).

His contributions to the field of ultrasound have not stopped
there, however. Dr. Wear has also contributed as a fellow of the
American Institute for Medical and Biological Engineering (since
2004), the AIUM (since 2004), and the Acoustical Society of Amer-
ica (ASA; since 2009), as a senior member of the Institute of Elec-

trical and Electronics Engineers (IEEE; since 2000), and as a
member of IEEE Ultrasonics Society.

As a member of the AIUM, Dr. Wear has been elected to
serve as chair four times on AIUM committees, communities, and
sections. He is the primary liaison representative from the FDA to
the AIUM Technical Standards Committee. In addition to his vol-
unteer work with the AIUM, Dr. Wear has contributed to the ASA,
the American Association of Physicists in Medicine, the Quantita-
tive Imaging Biomarkers Alliance, and the IEEE, as well as acted
as liaison from the FDA to the International Electrotechnical
Commission.

Dr. Wear’s list of contributions to the field continue as an
Associate Editor on journals, including IEEE Transactions on
Ultrasonics, Ferroelectrics, and Frequency Control, Journal of the
Acoustical Society of America, and Ultrasonic Imaging, and as a
reviewer for more than a dozen more. In addition, he has been
an invited speaker at numerous conferences, holds a patent, has
given lectures at Catholic University of America, has been on sev-
eral grant application review committees, has been invited to
consult for the National Aeronautics and Space Administration
and the Department of Defense, has given invited seminars at
universities and federal government research laboratories, and
has frequently published peer-reviewed articles.

The AIUM is proud to honor this dedicated physicist, Keith
A. Wear, PhD, whose work has contributed so significantly to
medical ultrasound and its future.
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Joseph H. Holmes Clinical Pioneer Award

The Pioneer Award, which honors individuals who have significantly contributed to the growth and development of
medical ultrasound, was established in 1977. This special award was renamed in 1982 to honor Joseph H. Holmes,
MD, who died that year. Dr. Holmes, the first person named as an AIUM pioneer, was an important figure to both
the field of diagnostic ultrasound and the AIUM. His early efforts in ultrasound research, which included tissue char-
acterization and ultrasound’s diagnostic use in polycystic kidney disease and orthopedics, helped advance the field of
ultrasound and encourage others to conduct new research. Serving the AIUM in many capacities, Dr. Holmes was
president from 1968 to 1970 and was editor of the AIUM’s official journal, which was then titled the Journal of Clini-
cal Ultrasound, for nearly 10 years. Each year, the Joseph H. Holmes Pioneer Award honors at least two current or
retired AIUM members for their work in clinical science or basic science.

Steven R. Goldstein, MD, FAIUM

The AIUM is proud to award the Joseph
H. Holmes Clinical Pioneer Award to AIUM
Past President Steven R. Goldstein, MD. Dr.
Goldstein has earned it as a result of his
extensive work in gynecologic ultrasound,
including his pioneering work in early
pregnancy, menopausal and perimenopausal
ultrasound.

Dr. Goldstein began his illustrious career after receiving his
MD from the New York University (NYU) School of Medicine in
1975, followed by spending his postgraduate year 1 at Parkland
Memorial Hospital in Dallas, Texas, and then he became a resident
at the NYU Affiliated Hospitals Bellevue Hospital Center in
New York until 1980. He quickly moved up from clinical instructor
to professor in 1996 and has remained in that position to this day.

That is not to say, however, that Dr. Goldstein has had a stag-
nant career. No, in addition to the time he spends sharing his
knowledge with future generations of students, he volunteers:
reviewing for multiple journals such as Ultrasound in Obstetrics and
Gynecology and Fertility and Sterility, serving on the Editorial Boards
of more, including the Journal of Ultrasound in Medicine, Meno-
pause, Climacteric, and is an Associate Editor of The American Jour-
nal of Obstetrics and Gynecology. He is past Chair of the American
College of Obstetricians and Gynecologists (NY Section), Past Presi-
dent of the AIUM, Past President of the North American Menopause
Society, and President-elect of the International Menopause Society.

In addition, Dr. Goldstein had been certified by the North
American Menopause Society, the International Society of Clini-
cal Densitometry, and retains certification from the American
Board of Obstetrics and Gynecology. He also has been the princi-
pal investigator in multiple studies using ultrasound to monitor
uterine safety of new therapeutic compounds. He chaired the
AIUM’s International Consensus Conference on Adnexal Masses,
and has service on numerous other consensus conferences on
early pregnancy and adnexal masses.

This award is also not even close to being Dr. Goldstein’s first.
His potential was seen as a student at NYU, when he received the
Samuel Soffer Award for Outstanding Student in Urology, and as a
professor, when he received the 13th annual Rudy E. Sabbagha
Lecture in Diagnostic Ultrasound from Northwestern University.
The long list of honors and awards Dr. Goldstein has received con-
tinues and includes the Thomas B. Clarkson Outstanding Clinical
and Basic Science Research Award from the North American Men-
opause Society, which he received in 2016.

Dr. Goldstein was the first to describe the use of transvaginal
ultrasound in postmenopausal patients with bleeding, the
unusual ultrasound appearance of women receiving tamoxifen,
significance of endometrial fluid collections, and the potential
role of ultrasound in conservative management of simple post-
menopausal cysts. He has been a prolific writer, teacher, and lec-
turer in gynecologic ultrasound. For all these reasons, and more,
he is deserving of the Joseph H. Holmes Clinical Pioneer Award.
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Distinguished Sonographer Award

Established in 1997, the Distinguished Sonographer Award is a means of recognizing and honoring current or retired
AIUM members who have significantly contributed to the growth and development of medical ultrasound. This
annual presentation honors an individual whose outstanding contributions to the development of medical ultra-
sound warrant special merit.

Kevin D. Evans, PhD, RT, (R)(M)(BD), RDMS, RVS, FAIUM

Although Kevin D. Evans, PhD, RT, (R)(M)
(BD), RDMS, RVS, FAIUM, has attended
school and worked entirely in Ohio, the world
has benefited from his contributions to
sonography. Dr. Evans received each of his
degrees, BS, MS, MA, and PhD, from The
Ohio State University in Columbus, Ohio,
where he currently serves as chair and pro-
fessor of radiologic sciences and respiratory

therapy. Since receiving his PhD, Dr. Evans has kept his skills and
knowledge up to date by maintaining credentialing from the
American Registry of Radiologic Technologists (Radiography,
Mammography, and Bone Densitometry), American Registry for
Diagnostic Medical Sonography (ARDMS; Abdomen and Obstet-
rics and Gynecology), and Cardiovascular Credentialing Interna-
tional (Registered Vascular Specialist).

He began his career as manager of the Radiology and Cardio-
vascular Imaging Department at The Ohio State University Hospi-
tals East (2000–2003), followed by assistant professor–clinical for
the Department of Analytic and Diagnostic Sciences, Advanced
Medical Imaging Technology, at the University of Cincinnati
(2003–2004), and then he moved to his current department as divi-
sion director/assistant professor (2004–2009), then chair/associate
professor (2009–2015), and finally his current position of chair and
professor (2015–present).

In addition to sharing his knowledge with future sono-
graphers in Ohio, Dr. Evans has shared it with sonographers
throughout the world by serving on the Board of Directors of the

World Federation of Sonography (WFS) as well as on the WFS
Executive Planning Committee for the 2009 World Federation for
Ultrasound in Medicine and Biology Congress, and he has served
as an Editorial Board member on the Ultrasound in Medicine and
Biology journal, as a member and on the Executive Committee of
the International Association of Qualitative Inquiry, as an ad hoc
reviewer for the Journal of Ultrasound in Medicine, in multiple
roles for the ARDMS and the Society of Diagnostic Medical Sonog-
raphy, in an editorial role in two other journals, as Membership
Committee cochair for the Association of Educators in Imaging and
Radiologic Sciences, as a site visitor for the Joint Review Committee
of Diagnostic Medical Sonography, as a member of the American
Society of Radiologic Technologists, and as a fellow member of the
AIUM. The list doesn’t end there, however, as Dr. Evans has also
served in four more societies in Ohio as well as in multiple roles on
committees at The Ohio State University.

To add to his contributions, Dr. Evans has also published
numerous articles and abstracts, contributed to four books, and
given a large quantity of presentations. It seems Dr. Evans spends
all of his time helping further the field of sonography, so the
AIUM would be remiss not to acknowledge his work.

The AIUM is not alone in knowing that Dr. Evans deserves
to be recognized, as he has received many awards throughout his
career, including the Society of Ultrasound in Medical Education’s
Legacy Award and the Joan Baker Pioneer Award–Innovations in
Sonography, among others. Dr. Evans can now add the much-
deserved Distinguished Sonographer Award from the AIUM to
the list.
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Peter H. Arger, MD, Excellence in Medical Student Education Award

The Peter H. Arger, MD, Excellence in Medical Student Education Award was established in 2013, with its first pre-
sentation occurring at the 2014 AIUM Convention in Las Vegas, Nevada. Dr. Arger has contributed much to the
AIUM and to the growth of diagnostic ultrasound, but his true passion has been ultrasound education. This annual
presentation honors an individual whose outstanding contributions to the development of medical ultrasound educa-
tion warrant special merit.

Michael Blaivas, MD, MBA, FAIUM, FACEP

Ultrasound in medicine would not be where it
is today if it weren’t for the many individuals
who share their knowledge with others.
Michael Blaivas, MD, MBA, is one of those
essential individuals, as he has spent his career
bringing ultrasound to medical students.
Within 3 years of receiving his MD,
Dr. Blaivas became an attending physician at

Christ Hospital and Medical Center in Oak Lawn, Illinois, and
although which hospital he works for has changed, his devotion
to teaching medical students has continued as he has remained
an attending physician or professor (of Emergency Medicine at
the Medical College of Georgia, 2002–2007). Today, Dr. Blaivas is
an attending physician at St Francis Hospital in Columbus, Geor-
gia, and at Piedmont Hospital in Newnan, Georgia.

Throughout his career, Dr. Blaivas has received many
awards as evidence of the great work he has done with medical
students. His awards include the American College of Emergency
Physicians (ACEP) Ultrasound Section Achievement Award for
Ultrasound Education and Research (2010), the Society of Critical
Care Medicine (SCCM) Recognition Award for being the SCCM
Ultrasound Textbook editor (2016), and the ACEP Ultrasound
Section Certificate of Recognition for Contributions and

Dedication to the Ultrasound Management Course for Future
Ultrasound Leaders (2017), along with many others.

In addition to the profound impact Dr. Blaivas has had on
medical students as an attending physician, he has also taken the
time to give numerous presentations at meetings and conferences
for the ACEP, the Society for Academic Emergency Medicine, the
AIUM, and others to aid in continuing medical education because
he knows that the need for more ultrasound education doesn’t
end. He has also been in leadership positions on committees,
courses, and journals, adding even more of his influence to the
continued development of ultrasound in medical education. One
such example of his leadership on a journal is Dr. Blaivas is cur-
rently a deputy editor for the Journal of Ultrasound in Medicine.

Dr. Blaivas has also created or helped create more than
200 publications, including articles, books, and a video. His many
contributions have included such items as Ocular Ultrasound Point-
of-Care Educational Modules (online) and the Ultimate Guide to
Ultrasound-Guided Procedures (book), as well as numerous others.

The contributions Dr. Blaivas has made to medical ultra-
sound education have had a fathomless impact on the many stu-
dents who have shared his classroom, so the AIUM is bestowing
the Peter H. Arger, MD, Excellence in Medical Student Education
Award on him, a most-deserving educator.
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Carmine M. Valente Distinguished Service Award

The AIUM’s Board of Governors established the Carmine M. Valente Distinguished Service Award to memorialize
and recognize an AIUM member whose longstanding contributions in the furtherance of the AIUM mission reflect
Dr. Valente’s focus on collaboration.

Bryann Bromley, MD, FAIUM

Dr. Bromley is an invaluable contributor to
the AIUM through both her active participa-
tion and her ability to work collaboratively on
a wide range of projects, benefiting both the
AIUM and the overall medical ultrasound
community.
Dr. Bromley’s collaborative contributions
have been extensive. In the last 2 years, she

has been instrumental in developing the international “AIUM/
IUGA Practice Parameter for the Performance of Urogyne-
cological Ultrasound Examinations: Developed in Collaboration
with the ACR, the AUGS, the AUA, and the SRU” and in working
to develop and standardize language across all of the AIUM’s
practice parameters and training guidelines. In addition, she has
represented the AIUM at several events, including the American
College of Obstetricians and Gynecologists (ACOG) summit meet-
ing on residency education; the Gottesfeld-Hohler Memorial
Foundation think tank on Zika Virus; and a think tank on early
preeclampsia screening in the United States. Currently, she is
working closely with the ACOG Council on Resident Education in
Obstetrics and Gynecology (CREOG) to develop AIUM resources
for their postmatch curriculum. She is also spearheading develop-
ment of the “Detailed Fetal Anatomic and Placental Assessment
Between 12 Weeks 0 Days and 13 Weeks 6 Days” practice param-
eter and training guidelines project with the Society for Maternal-
Fetal Medicine (SMFM).

And that’s just in the last 2 years! Dr. Bromley’s service and
collaborative nature, however, were evident within just a few
years of joining the AIUM in 1990. Starting in 1995, she began
serving on the editorial board of the Journal of Ultrasound in
Medicine, eventually rising to serve as an Associate Editor. This
was in addition to the multiple articles she has reviewed for the
Journal to help ensure only the best articles are published.

As is her nature, Dr. Bromley wanted to be more involved,
so she joined the Clinical Standards Committee, then the
OB/GYN Community of Practice leadership, the AIUM Board of
Governors, and the Membership Committee. In each of these
leadership roles, Dr. Bromley worked tirelessly to help the AIUM
meet its mission and serve its members.

There is no better example of this than her time serving on
the AIUM Annual Convention Committee (ACC). For many years,
Dr. Bromley worked with the leaders of the AIUM’s Communities
of Practice to construct and deliver a top-quality professional
development event. This culminated with the 2015 joint
AIUM/WFUMB Convention, in which Dr. Bromley served as ACC
Chair and worked with colleagues from around the world.

Dr. Bromley’s focus on collaboration took on new meaning
when she became involved in the Ultrasound Practice Accredita-
tion Council, for which she began serving as Chair in 2013. Dur-
ing her tenure, she has worked with countless sister organizations
to develop or revise and review more than 25 AIUM Practice
Parameters and more than 10 AIUM Training Guidelines.

As if serving and representing the AIUM were not enough,
Dr. Bromley shares her knowledge through education. She has
presented at countless AIUM Conventions, served as director or
codirector of multiple courses, presented a half dozen webinars,
served as faculty for the Advanced OB-GYN Ultrasound Seminar,
and contributed to the popular OB-GYN Ultrasound Lecture
Series.

In addition to being an AIUM Fellow, Dr. Bromley currently
serves on the AIUM Executive Committee as Secretary and has
been working with several task forces on revamping and rela-
unching the Endowment for Education and Research. Given
Dr. Bromley’s commitment to the AIUM and the ultrasound com-
munity, she is truly deserving of the Carmine M. Valente Distin-
guished Service Award.
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Memorial Hall of Fame

Established in 1981, the Memorial Hall of Fame serves as a posthumous tribute to a creative and devoted physician,
research scientist, or other individual, who has been an active member of the AIUM and contributed to the field of
ultrasound in medicine.

John Donald William (Don) Baker

Don Baker left a very big impression on the
ultrasound community, and his work with
Dennis Watkins and John Reid in developing
the first Doppler ultrasound system is still
evident in blood flow examinations to this
day. Although his contributions to ultrasound
are innumerable, Don didn’t intend on enter-
ing the field of bioengineering at all; he
wanted to be an architect. It was during his

service with the United States Air Force in the Korean War that
his path to it began in radar and engineer training.

A few years after his stint in the Air Force,
Don attended the University of Washington
(UW) where he helped make history under
the tutelage of Robert Rushmer, founder of
the UW Bioengineering Department. Along
with the rest of Rushmer’s team, Don worked
on finding ways to measure blood pressure,
volume, and flow, leading to the develop-

ment of the pulsed ultrasonic Doppler flow meter. Around that
time, Don graduated but quickly returned to UW as part of the
faculty.

The following years saw interest in Doppler ultrasound grow
immensely as Don continued working to make it better and
worked with the still-burgeoning Advanced Technology Laborato-
ries (now under Philips) to promote it, including helping physi-
cians see why they needed it. As a result, Don traveled the world,
giving seminars, presentations, and workshops, as well as
entertained delegations from around the world at his home. After
seeing his hard work pay off, he retired from UW in 1979 but con-
tinued working with ultrasound for several more years.

Because of Don’s groundbreaking contributions to the field of
ultrasound, he received the Pioneer Award from the AIUM in 1987 as
well as the Society of Vascular Technology’s Pioneer Award in 2000.
In 2002, he also received the UW Alumnus Summa Laude Dignatus
Award, and in 2016, Life Science Innovation Northwest honored Don
as an inductee into the Washington Life Science Hall of Fame.

Don Baker, a pioneer in ultrasound technologies, died on
February 27, 2018, at Evergreen Hospice in Kirkland, Washington,
after a battle with cancer. Don is survived by his wife Joan, two
sons, two daughters, and seven grandchildren. The AIUM and the
ultrasound world grieve with his family on the passing of this
exceptional scientist. Don Baker’s work will continue to inspire
others for decades to come.
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Memorial Hall of Fame

Established in 1981, the Memorial Hall of Fame serves as a posthumous tribute to a creative and devoted physician,
research scientist, or other individual, who has been an active member of the AIUM and contributed to the field of
ultrasound in medicine.

Terry J. DuBose, MS, RDMS, FAIUM, FSDMS

Mr. DuBose began his journey with ultra-
sound in 1978 when he became a registered
diagnostic sonographer. Then, from 1980 to
1994, he was the senior sonographer of the
Austin Radiological Association, and in 1981,
he joined the AIUM. In 1989, he also began
teaching at Austin Community College, where
he founded the diagnostic medical sonogra-
phy program and taught obstetric, abdomi-

nal, and sonographic physics until 1994. Then, Mr. DuBose
worked as an independent contract sonographer at Texas Ultra-
Sound until 1996, when he received a master’s degree in health
professions and allied health research from Texas State Univer-
sity. In 1996, he also became an assistant professor at the Univer-
sity of Arkansas for Medical Sciences, where he initiated the first
diagnostic medical sonography baccalaureate educational pro-
gram in Arkansas. He remained director of the program until he
retired, and, in 2001, Mr. DuBose became a tenured associate
professor. On his retirement in 2010, he was recognized for his
many contributions to the sonography program and sonography
in general by being awarded the rank of Associate Professor
Emeritus of Diagnostic Medical Sonography.

Many of Mr. DuBose’s contributions have been to the AIUM,
beginning with becoming a member of the Technical Standards
Committee (1996–1999 and 2003–2006) and a resource member
of that same committee (2006–2011 and 2012–2013). In 1996, he
also became an AIUM fellow as a result of his hard work, experi-
ence, and recommendations from colleagues. In 2000, he became
a liaison member of the Bioeffects Committee (until 2004), then a
member of the Clinical Standards Committee (2002–2004), and
even a member of the Board of Governors (2004–2007), for which
he was also the liaison from the Public Education and Resource
Committee. Mr. DuBose served on the Recommended Ultrasound
Terminology Subcommittee from 2004 to 2006 and the Output

Standard Subcommittee (2013–2014). Mr. DuBose was also an
invited speaker at multiple AIUM conventions and, beginning in
1999, was a generous donor to the AIUM’s Endowment for Edu-
cation and Research.

Mr. DuBose contributed to more than just the AIUM, how-
ever. He held many important roles within the Society of Diag-
nostic Medical Sonography (SDMS), including executive
treasurer, executive secretary, and board of director at large.
While the chair of the Advanced Practice Sonographer Task Force
of the SDMS, he was instrumental in working on a revision of the
definition of the profession of diagnostic medical sonographer for
the US Department of Labor’s Occupational Outlook Handbook,
to establish sonography as an independent profession. He also
served on the Board of Directors of the American Registry for
Diagnostic Medical Sonography and the Joint Review Committee
for Education in Diagnostic Medical Sonography.

Mr. DuBose also contributed to five books, wrote many
peer-reviewed articles and technical articles, and lectured exten-
sively. In addition, he initiated the ultrasound section of OBGYN.
net and, from 1984 through 1986, he designed, programmed, and
marketed the first personal computer software for fetal size/age
range analysis that included the estimation of fetal age from up to
11 fetal parameters, including the embryonic heart rate and cra-
nial volume.

Because of his contributions as an educator and his promo-
tion of sonography, Mr. DuBose was recognized by several orga-
nizations, receiving the Distinguished Alumni Award from
Hardin-Simmons University in 2002, the Distinguished Educator
Award from the SDMS in 2005, the Joan P. Baker Pioneer Award,
also from the SDMS, in 2007, and the Distinguished Sonographer
award from the AIUM in 2010.

Mr. DuBose died on October 29, 2018. He is survived by his
sister, Betty Hamilton; wife, Lucy; daughter, Renee; grandchildren,
Jericho and Sadie; and their father, Jason Modjeski.
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In Memoriam for AIUM

Michael L. Manco-Johnson, MD, 1945–2018

Michael L. Manco-Johnson, MD, died at home
in his sleep earlier this year. He was 73. He is
survived by his loving wife, Marilyn, and 5 chil-
dren and their spouses, and 10 grandchildren.
Michael was a friend, colleague, mentor, and
educator.
Michael was an incredible innovator and pre-
cocious when it came to ultrasound. He

began his ultrasound education right after high school, working
in the hospital basement at the University of Colorado with
Dr. Joseph Holmes. In fact, the first immersion tank system in the
United States was built in 1952 at the University of Colorado,
where Michael would spend most of his academic career.

Michael received his BA in 1967 from Colorado College and
his MD in 1972 from the University of Colorado. While a medical
student, he worked with Dr. Holmes in renal ultrasound and
extended the use of ultrasound to echocardiology with Bruce
Paton and Gil Blount at the University of Colorado. He did his
Radiology Residency and Cardiology Fellowship at Duke Univer-
sity, finishing in 1975. In 1976, he returned to the University of
Colorado, where he was Chief of Ultrasound for many years. He
trained countless residents and fellows, including Larry Mack,
Tom Stavros, and thankfully, me, Dolores Pretorius. Michael tau-
ght us to love ultrasound and to push the field forward.

Michael became Chairman of Radiology at the University of
Colorado in 1985 and served in that capacity until 2004. In addi-
tion, he was a professor and served as codirector of the Prenatal
Diagnostic Center at University of Colorado from 1992 to 2004.

Michael was a member of many national and international
societies, including the American Institute of Ultrasound in Medi-
cine (AIUM), American College of Radiology (ACR), American Col-
lege of Cardiology (ACC), Commission on Ultrasound, American

Heart Association (AHA), Council of Clinical Cardiology, Council of
Cardiovascular Radiology, American Roentgen Ray Society (ARRS),
Colorado Radiologic Society (CRS), Radiologic Society of North
America (RSNA), Society of Radiology in Ultrasound (SRU), and so
many more.

But the AIUM was his favorite and he maintained his mem-
bership for nearly 40 years. The American Institute of Ultrasound in
Medicine was the place ultrasound made its leaps forward, both in
research and in education, forging the way for it to become the
mainstay of clinical diagnosis and treatment. It was also the place
that he built his many academic friendships through lecturing,
planning, and creating. Michael served on countless AIUM com-
mittees, including the Board of Governors, Bioeffects Committee,
Central Program Committee, Fellowship Committee, and the Edu-
cation Committee. He hosted AIUM’s Convention in Denver in
1982, serving as the AIUM Program Chairman.

Michael’s academic accomplishments were many. He publi-
shed 115 papers, 4 books, and 28 chapters and participated in
many NIH grants. In addition, he helped get echocardiography off
the ground, studied fetal hydrocephalus and doing interventional
procedures on the fetus, was a major contributor in developing
neonatal cranial ultrasound to study intracranial hemorrhage (with
his wife, Marilyn Manco-Johnson), and studied Polycystic Kidney
Disease.

While an accomplished physician and researcher, Michael
was most notably a family man who got his strength, support,
and spirit from his wife and children. With them, he enjoyed trav-
eling, adventuring, and most importantly, eating family dinners.

He was an incredible person, physician, researcher, and
mentor. I, along with many others, will truly miss him.

Dolores H. Pretorius, MD
Professor of Radiology, University of California, San Diego
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Honorary Fellow Award

The Honorary Fellow Award bestows an honorary membership to individuals who have contributed significantly to
the field of ultrasound.

Liat Gindes, MD

Liat Gindes, MD, began her career in medi-
cine with a bachelor of medical sciences from
the Joyce & Irving Goldman Faculty of Health
Sciences at Ben-Gurion University of the
Negev in Beer-Sheva, Israel, in 1992, which
she followed up with her MD in 1995. Then,
in 1997, Dr. Gindes received her MD license
and, in 2004, her OB/GYN Specialist license.

That year, Dr. Gindes began attending a postgraduate course,
Ultrasound in Obstetrics and Gynecology. Her continual quest for
knowledge has helped her to share that knowledge with even more
people, as a lecturer and senior lecturer at Tel Aviv University, as well
as an invited lecturer at numerous courses and conventions around
the world. Moreover, she did so while serving as a specialist in obstet-
rics, gynecology, and ultrasound at Chaim Sheba Medical Center in
Tel-Hashomer, Ramat Gan, Israel (2004–2014), and then director of
the Ultrasound Unit in the Department of Obstetrics and Gynecology
at Wolfson Medical Center in Holon, Israel (2014–present).

Throughout her career, Dr. Gindes has gained member-
ship in professional societies in Israel as well as in the Interna-
tional Society of Ultrasound in Obstetrics and Gynecology, in
which she also served as secretary and chair for the Three-
Dimensional Focus Group (2008–2018). As a member of the
AIUM, Dr. Gindes has served on the Membership Committee as
well as Secretary, Vice Chair, and Chair of the Fetal Echocardi-
ography Community. In addition, she has been a reviewer for
6 journals, published more than 50 articles and 2 book chap-
ters, presented 52 abstracts, created a video lecture, and devel-
oped an app. Currently, her research is mainly in the areas of
3D and 4D ultrasound, ultrasound of the fetal cardiovascular
system, fetal face, and brain.

After seeing how much Dr. Gindes has contributed to the
field of obstetric and gynecologic ultrasound in just the 14 years
since earning her OB/GYN Specialist license, we can expect many
more great things from her. Dr. Gindes has certainly earned this
Honorary Fellow Award.
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Honorary Fellow Award

The Honorary Fellow Award bestows an honorary membership to individuals who have contributed significantly to
the field of ultrasound.

Tammy Stearns, MS, RT(R), RDMS, RVT, FSDMS

Since first seeing ultrasound in use, Tammy
Stearns, MS, RT(R), RDMS, RVT, has known
that sonography was the field for her. Ms
Stearns has been working as a sonographer
since 1996 when she worked for CoxHealth in
Springfield, Missouri, until 2010, when she
became an assistant professor, sonographer,
and CME lecturer at Cox College. A year later,
she moved on to the Pregnancy Care Center,

also in Springfield, until 2012.
In 2012, Ms. Stearns moved to Nicaragua to help some of

the large portion of residents who live below the poverty line.
Since the move, she has acted as an adjunct professor in diagnos-
tic medical sonography for Adventist University in Orlando, Flor-
ida, while also serving as a sonographer and director of the
Women’s Ministry for Project HOPE. In 2017, she also started

working as a sonographer for Heartbeat International as a Sonog-
rapher Consultant. She is currently serving as President of the
Society of Diagnostic Medical Sonography.

Ms Stearns began her ultrasound education in 1994 at
the CoxHealth School of Radiologic Technology, where she
received a certificate in 1996. She then continued on to
receive a certificate from the CoxHealth School of Diagnostic
Medical Sonography in 1998, followed by her summa cum
laude bachelor of science in radiography, which she received
from Southwest Missouri State University in 2002. Then, in
2010, Ms. Stearns earned her master of science from Missouri
State University.

Because of her devotion to bringing sonography to an
underserved region, the AIUM is offering Ms Stearns the Honor-
ary Fellow Award, which includes a complimentary lifetime mem-
bership in the AIUM.
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SCIENTIFIC RESEARCH: ORAL PRESENTATIONS

APRIL 7, 2019, 9:00 AM–9:07 AM

General and Abdominal

Assessing Associations Between Liver Ultrasonography
and the Alcohol Use Disorders Identification Test (AUDIT)
in the Emergency Department
Presenter: Ghadi Ghanem, University of California, Irvine
Author: Wirachin Hoonpongsimanont, MD, MS, FACEP, UC
Irvine School of Medicine, Department of Emergency
Medicine
Author: Christine Louis, University of California, Irvine
Author: Maria Nguyen, University of California, Irvine
Author: Preet Sahota, MS, UC Irvine Health, Department of
Emergency Medicine
Author: Soheil Saadat, MD, PhD, UC Irvine Health, Depart-
ment of Emergency Medicine
Author: Sonia Lee, MD, UC Irvine Health, Radiological
Sciences
Author: Shadi Lahham, MD, University of California, Irvine

Objectives: Excessive alcohol consumption is a risk factor
for alcoholic liver disease (ALD) which may range from fatty
liver disease, hepatitis to cirrhosis. The gold standard test to diag-
nose the severity is liver biopsy, and as an noninvasive alterna-
tive, ultrasonography has also been used widely. The World
Health Organization developed the Alcohol Use Disorders Iden-
tification Test (AUDIT), a self-report survey, to efficiently iden-
tify patients at risk for hazardous alcohol consumption. The
efficacy of AUDIT in identifying alcohol-related liver morpho-
logical changes has yet to be compared. We aim to assess associ-
ations between AUDIT scores and liver ultrasonographic
findings in adult emergency department (ED) patients.

Methods: We conducted a prospective study from June
2018 to September 2018 at a university-based, level-one
trauma ED. A preliminary sample of 10 patients was consented
to participate in the study. Each patient privately completed
the AUDIT. Subsequently, research associates performed a
liver ultrasound on the patient. A certified diagnostic radiolo-
gist graded the ultrasound images on liver echogenicity, paren-
chymal texture, and surface. Both the research associates and
radiologist were blinded from the AUDIT scores when
obtaining and interpreting the ultrasonographic results, respec-
tively. Descriptive statistics and ANOVA were used for data
analysis.

Results: The average AUDIT score was 11.30 (95%
Confidence Interval: 1.13-21.29). For liver echogenicity, the
mean AUDIT scores for normal findings, mild steatosis, and
moderate steatosis were 10, 5, and 38, respectively. No statis-
tical differences between groups were found. Majority of this
cohort (90%) had normal liver parenchyma and surface.

Therefore, we cannot perform the statistical analysis for both
parameters.

Conclusions: The preliminary data suggests that moder-
ate steatosis is associated with higher audit scores; however,
the sample size is too small to reach statistical significance.

APRIL 7, 2019, 9:07 AM–9:14 AM

A Deep-Learning-Based Approach to Semantic
Segmentation of Thyroid Nodules
Presenter: Rohit Nayak, PhD, Department of Radiology, May-
o Clinic College of Medicine and Science
Author: Jeremy Webb, Department of Radiology, Mayo Clinic
College of Medicine and Science
Author: Adriana Gregory, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: John Knudsen, MD, Mayo Clinic
Author: Matthew Callstrom, MD / PhD, Mayo Clinic
Author: Mostafa Fatemi PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Azra Alizad, MD, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: Viksit Kumar, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science

Objectives: Feature like taller-than-wider, lobulated or
irregular margin are associated with the thyroid nodule risk
stratification process. Automated segmentation of thyroid nod-
ule boundaries in ultrasound images can help in detecting thy-
roid nodules and also calculating these nodule features.

Methods: Ultrasound images from 258 patients, both
transverse and longitudinal orientations, were selected and
manually segmented into masks. The labeling included seg-
mentation of thyroid region, thyroid nodules, and cysts inside
the thyroid nodules. The grayscale clinical images were down-
sampled to a size of 320 × 320 pixels and fed to a custom con-
volutional neural network algorithm that used the mean
Sørensen dice coefficient, a measure of similarity, as the loss
function. The training, validation, and testing set consisted of
210, 15, and 33 patients, respectively. A conventional seeded
algorithm was also implemented on the same dataset to com-
pare the performance of the two algorithms. The major and
minor axis of the segmented thyroid nodules were measured
and compared with clinically marked thyroid nodules.

Results: Mean Dice coefficient for the 33 test cases was
0.868, 0.742, and 0.616 for thyroid, thyroid nodule, and cystic
region, respectively. The algorithm was able to segment each
image in 0.56 seconds. The deep-learning algorithm per-
formed at par with the seeded algorithm. The size of thyroid
nodules was found to be at par with clinically measured
nodules.
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Conclusions: The deep-learning based algorithm does not
require an initial seed to segment the boundaries of various thy-
roid anatomies and performs at par with conventional seeded
algorithms. The algorithm can be used for segmentation and
detection of suspicious thyroid nodules and to determine the
size of the thyroid nodules. The algorithm reduces the time
needed for localization and identification of suspicious nodules.
The algorithm could have potential applications in point-of-
care, mobile health monitoring and assisting sonographers,
where experts are limited.

APRIL 7, 2019, 9:14 AM–9:21 AM

Ultrasound Shear-Wave Multiple Parameter Estimation
and its Application in Liver Fat Quantification
Presenter: Xiudong Shi, Fudan University
Author: Wen Ye, Shanghai Public Health Clinical Center
Affiliated to Fudan University
Author: Jinhua Yu, Fudan University
Author: Yuxin Shi, Shanghai Public Health Clinical Center
Affiliated to Fudan University
Author: Yinhui Deng, Fudan University
Author: Fengjun Liu, Shanghai Public Health Clinical Center
Affiliated to Fudan University

Objectives: To realize the ultrasound shear-wave multi-
ple parameter estimation and investigate its effectiveness on
quantifying liver fat fraction.

Methods: Ultrasound multiple parameter estimation was
based on a specific designed ultrasound sequence. The esti-
mated quantitative ultrasound parameters were echo attenua-
tion, elasticity, dispersion slope, shear-wave attenuation and
shear-wave absorption. A regression tree model was further
applied to utilize the combination of all the parameters for
liver fat quantification. MR mDIXON quantification was per-
formed for each patient to provide the ground truth of liver fat
fraction of patients. Correlation coefficient (CC) values were
calculated to mainly evaluate the performance of different
methods.

Results: A total of 60 patients were included. The CC
values for echo attenuation, elasticity, dispersion slope, shear-
wave attenuation and shear-wave absorption are 0.4594,
0.0283, 0.0447, −0.2542, and −0.2599, respectively. By com-
bining all the parameters together, the performance of the
established model significantly improves and the CC value
achieves 0.83. The area under the receiver operating character-
istic (AUC) could achieve 0.93 for the discrimination of fatty
liver disease. The root-mean-square error of the model for
liver fat proportion estimation is 4.47%, which achieves the
state-of-the-art result for ultrasound liver fat quantification.

Conclusions: Individual ultrasound shear-wave parame-
ters demonstrate limited capability. However, by combining

them together, the established model may achieve a good per-
formance for liver fat quantification.

SUNDAY, APRIL 7, 2019, 9:21 AM–9:28 AM

Vascularity Assessment of Triple Negative Breast Cancer
by Quantitative Color Doppler Ultrasound
Presenter: Tong Wu, MD PhD, University of Pennsylvania
Author: Laith Sultan, MD, University of Pennsylvania
Author: Jiawei Tian, MD, PhD, The Second Affiliated Hospi-
tal of Harbin Medical University
Author: Theodore Cary, MS, University of Pennsylvania
Author: Chandra Sehgal, PhD, University of Pennsylvania

Objectives: Unlike other subtypes of breast malignan-
cies, triple negative (TN) cancers tend to show a unique vascu-
lar pattern on ultrasound images appearing frequently as
hypovascular lesions. This study assesses the role of quantita-
tive Doppler ultrasound features in differentiating TN and
non-TN breast cancers.

Methods: Color Doppler images of 146 surgically con-
firmed breast cancers (84 NTN and 62 TN) were studied. TN
and NTN subtypes were classified by immunohistochemical
expression. An observer outlined the lesions manually and the
computer further divided the lesions equally into center, rim,
and surrounding parenchyma. Three features were extracted
from images including vascular fraction area (VFA), mean flow
velocity index (VI) and flow volume index (CFWA). A t-test of
unequal variance was used to determine significant differences
between TN and NTN. The diagnostic performance was evalu-
ated by randomly sampling the cases into two equal groups.
Random sampling for testing and training was performed three
times to measure sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV).

Results: VFA, VI, and CWFA were higher in NTN than
in TN cases for the whole mass and for central, rim regions,
whereas these measurements were lower for surrounding tis-
sue. Among all features studied, VFA was the most effective
in separating the two groups (9.51 � 4.89 vs 1.33 � 1.67,
10.93 � 6.93 vs 3.06 � 4.91 and 8.07 � 4.93 vs 2.95 � 3.95,
p < 0.001) for whole mass, center, and rim, respectively. VFA
of whole mass showed a high diagnostic performance for TN
subtype, with a sensitivity of 0.88 � 0.04, specificity of
0.90 � 0.02, PPV of 0.87 � 0.03, NPV of 0.91 � 0.03 and
accuracy of 0.89 � 0.03.

Conclusions: Quantitative Doppler vascularity of breast
cancers yielded a high level of discrimination between TN and
NTN subtypes and, thus, could contribute to enhancing gray-
scale assessment of breast lesions.
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SUNDAY, APRIL 7, 2019, 9:28 AM–9:35 AM

Follow-Up of Lymph Node In Papillary Thyroid
Carcinoma: Intranodal Echogenic Foci with Comet-Tail
Artifact: Does it Matter?
Presenter: Hong Wu, MD, Jiangsu Institute of Nuclear
Medicine
Author: Bing Zhang, Jiangsu Institute of Nuclear Medicine

Objectives: The aim of this retrospective study was to
evaluate the malignancy rate of lymph node (LN) with
intranodal echogenic foci with comet-tail artifact in patients
with papillary thyroid carcinoma (PTC).

Methods: Twenty-six LNs with intranodal echogenic
foci with comet-tail artifact in 26 patients (23 women and
3 men, 42.2 � 13.7 years; range, 19–70 years) with PTC were
included. The sonographic features of the initial and follow-up
ultrasound examination were documented. The confirmation
methods for the final diagnosis included surgical re-
section (n = 2, LNs in level VI), ultrasound-guided fine-needle
aspiration cytology and subsequent histopathology (n = 7), a
sonographic follow-up (22.2 � 6.4 months; range, 13–37
months) with an increase in size less than 2 mm and stable in
sonographic pattern (n = 17).

Results: Overall, nine (34.6%) metastatic LNs were con-
firmed by histopathology in nine patients (seven patients
awaiting thyroidectomy and two patients being followed after
thyroidectomy). Fine-needle aspiration washout thyroglobulin
(FNA-Tg) measurements were performed in six metastatic
LNs, mean FNA-Tg value was 424.4 � 185.3 (ng/ml). Of the
seven LNs accompany with suspicious ultrasound features
(microcalcification in one LN, hyperechogenicity in six LNs),
four (57.1%) were malignancy (microcalcification in one LN
and hyperechogenicity in three LNs). Two LNs had no suspi-
cious features at initial ultrasound examination, during follow-
up, ultrasound identified microcalcification and hyper-
echogenicity in one case respectively (follow-up interval was
14 and 11 months, respectively). Three (17.6%) of the
remaining 17 LNs without suspicious ultrasound features were
malignancy.

Conclusions: Further large sample studies are required to
determine the mechanism and clinical significance of
intranodal echogenic foci with comet-tail artifact on ultra-
sound, however the preliminary result suggest that we should
not neglect LN with this specific sonographic sign. Long-term
ultrasound follow-up is necessary even though the aforemen-
tioned LN isn’t associated with suspicious ultrasound features.

SUNDAY, APRIL 7, 2019, 9:35 AM–9:42 AM

Thyroid Ultrasound Risk Categorization Using ACR
TI-RADS And ATA Classification in Cytologically
Indeterminate Nodules With Surgical Diagnosis
Presenter: Mark Lupo, MD, FACE, ECNU, Thyroid &
Endocrine Center of Florida
Author: Winnie Lu, Thyroid & Endocrine Center of Florida
Author: Katarzyna Piotrowska, MD, ECNU Florida Thyroid
and Endocrine Center

Objectives:

• Assess the accuracy of risk categories in cytologi-
cally indeterminate nodules with a final surgical
diagnosis

• Evaluate interobserver agreement.

Methods: In our AIUM accredited facility with ECNU
certified Endocrinologists, the two most popular classification
systems in the United States, 2015 American Thyroid Associa-
tion (ATA) System and American College of Radiology Thy-
roid Imaging Reporting and Data System (ACR TI-RADS)
were used to categorize nodules with indeterminate (Bethesda
Class 3 and 4) cytology who had gone to surgery. In this retro-
spective review, static images from 145 nodules evaluated
between March 2010 and May 2017 were evaluated by two
observers independently.

Results: ACR TI-RADS—0, 11, 30, 35 and 51% malig-
nant nodules in TR1-TR5 respectively by observer 1 and 0, 33,
32, 30 and 55% by observer 2. ATA—27, 17 and 51% by
observer 1 and 35, 26, 63% malignant by observer two in cate-
gories Low, Intermediate and High Suspicion. No nodules were
categorized into benign or very low using ATA. One malignant
nodule was missed by the ACR TI-RADS, none by ATA.

Conclusions: Indeterminate thyroid nodules represent
about 20% of all nodules selected for FNA biopsy and have an
approximately 25% risk of cancer. In this study, nodules with
indeterminate cytology that had high-risk US categories were
most often malignant and these could avoid molecular testing.
In this preselected group enriched with malignancy, the US risk
assessment is increased in the low/TR3 and intermediate/TR4
categories compared to an unselected cohort. ACR TI-RADS
showed better interobserver agreement than ATA.

Study limitations include retrospective design and use of
static images. This may account in part for the interobserver
variability, as well as observer experience. Importantly, it is
time for consensus among the various US risk categorization
schemes with a goal toward a unified TI-RADS system
endorsed by the several international society stakeholders in
thyroid nodule evaluation.
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APRIL 7, 2019, 9:42 AM–9:49 AM

Computerized Image Analysis for Distinguishing Triple
Negative Breast Cancers and Fibroadenomas by B-Mode
Ultrasound
Presenter: Tong Wu, MD PhD, University of Pennsylvania
Author: Laith Sultan, MD, University of Pennsylvania
Author: Jiawei Tian, MD, PhD, The Second Affiliated Hospi-
tal of Harbin Medical University
Author: Theodore Cary, MS, University of Pennsylvania
Author: Chandra Sehgal, PhD University of Pennsylvania

Objectives: Triple negative (TN) breast cancer is an
aggressive malignant subtype but frequently misdiagnosed as
fibroadenoma due to its benign morphologic features on ultra-
sound images. This study aims to develop a computer-aided
diagnostic system that uses quantitative grayscale ultrasound fea-
tures for differentiating TN cancers and benign fibroadenomas.

Methods: Ultrasound images of 160 pathology-proven
breast lesions including TN cancers (65) and fibroadenomas
(95) were analyzed for the study. Quantitative shape and mar-
gin features were extracted from grayscale images and used
with logistic regression for classification by machine learning.
Leave-one-outcross validation was used to train and test the
differentiation. Diagnostic performance was measured by the
area under receiver operating characteristic curve (AUC),
along with sensitivity and specificity at Youden index.

Results: Of the 19 grayscale features analyzed, 13 were
found to be statistically different for the TN cancers and
fibroadenomas (p < 0.001). AUC for the margin, morphology,
and texture features that showed the difference was 0.89, 0.895,
and 0.861, respectively. When the features of two groups were
used together, the AUC features increased to 0.918, 0.905, and
0.919 for margin and morphology, margin and texture, and mor-
phology and texture respectively. The improvement was signifi-
cant p < 0.001. All grayscale features together had an AUC of
0.922 with sensitivity of 86.2% and specificity of 91.6%.
Adding patient age to the analysis increased AUC to 0.947.

Conclusions: Quantitative ultrasound features combined
with machine learning differentiates TN cancers from benign
fibroadenomas with high accuracy. Identifying the highly
aggressive TN subtype with breast ultrasound would be
advantageous for the clinical management of the high-risk and
younger women.

APRIL 7, 2019, 11:26 AM–11:33 AM

Sonographic Diagnosis of Nonalcoholic Fatty Liver
Disease by Automated Machine Learning
Presenter: Sriharsha Gummadi, MD, Thomas Jefferson Uni-
versity, Lankenau Medical Center
Author: Nirmal Patel, Thomas Jefferson University
Author: Haresh Naringrekar, MD, Thomas Jefferson Univer-
sity Hospital
Author: Patrick O’Kane, MD, Thomas Jefferson University
Hospital
Author: Jesse Civan, MD, Thomas Jefferson University
Hospital
Author: Laurence Needleman, MD, Thomas Jefferson
University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Andrej Lyshchik, MD, PhD, Thomas Jefferson
University

Objectives: To determine if an automated machine learn-
ing algorithm can diagnose nonalcoholic fatty liver disease
(NAFLD, including nonalcoholic steatohepatitis and non-
alcoholic steatosis) by ultrasound.

Methods: 96 patients with NAFLD and 95 patients with
normal liver were retrospectively selected for this study. All
patients in the NAFLD group had disease confirmed by either
tissue histology (n = 33) or chemical-shift– based MRI fat
quantification technique (n = 63) (fat quantification >6.4%).
All patients in the normal group were imaged for indications
of abdominal pain and had normal liver function tests with no
history of hepatitis, diabetes, or other acute condition. A goal
of 500 images per group was sought. A total of 405 images
were available and harvested from the NAFLD group and
500 images were harvested from the normal group. Images
were cropped by a blinded lay observer to include only the
ultrasound image. Google AutoML Open Beta Software
(Google Inc., Mountain View, CA) was used for machine
learning. These 905 images were randomly separated into
three roles: 725 images for training, 102 images for hyper-
parameter optimization, and 78 images (35 images from
NAFLD and 43 images from normal) for model evaluation
and comparison against three blinded radiologists.

Results: Analysis and prediction by Google AutoML
resulted a sensitivity of 88.6% and specificity of 95.3% for
diagnosis of NAFLD with an AUC of 0.92 (p < 0.001). Inter-
pretation by three blinded radiologists resulted in a mean sen-
sitivity of 81.0 � 5.9% and mean specificity of 86.1 � 11.9%.
Using consensus diagnosis (the dominant diagnosis made by
at least two radiologists for each sample), a sensitivity of
94.3% and a specificity of 93% was observed with an AUC of
0.94 (p < 0.001).

Conclusions: An automated machine-learning algorithm
shows promise in the detection of NAFLD by sonography.
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Future directions include prospective trials with increased
sample size and more robust control of technical variables.

APRIL 7, 2019, 10:30 AM–10:37 AM

Therapeutic

A Comparison Of Thrombus Dissolution Efficacy With
Single And Multiple-Cycle Histotripsy Pulses In Vitro
Presenter: Viktor Bollen, PhD, University of Chicago
Author: Samuel Hendley, University of Chicago
Author: Jonathan Paul, University of Chicago
Author: Kenneth Bader, PhD., University of Chicago

Objectives: Chronic deep vein thrombosis is a debilitat-
ing condition, with limited treatment options to alleviate
patient morbidity. Histotripsy a mechanically ablative form of
focused ultrasound, utilizing the action of bubble clouds for
tissue liquefaction. The combination of histotripsy with a
thrombolytic drug increases the efficacy of clot lysis signifi-
cantly in comparison to either therapeutic approach alone. The
mode of bubble cloud activity is dependent on the histotripsy
pulse duration.

Methods: Single- or five-cycle pulses were utilized to
nucleate bubble clouds via intrinsic-threshold or shock-
scattering mechanisms, respectively, in a retracted human
whole blood clot. Pulses with peak negative pressures between
15 and 30 MPa were investigated. Clots were insonified with
and without an infusion of the thrombolytic recombinant tis-
sue plasminogen activator (rt-PA). The thrombolytic efficacy
was assessed via clot mass before and after treatment, and the
size of clot debris posttreatment. Bubble cloud activity was
monitored with passive cavitation imaging during the histo-
tripsy exposure.

Results: For a given peak negative pressure, the reduc-
tion in mass loss was most efficacious for rt-PA in combina-
tion with five-cycle histotripsy pulses. Single-cycle excitations
in combination with rt-PA were able to increase the thrombo-
lytic efficacy compared to rt-PA alone at peak negative pres-
sures greater than 25 MPa. The concentration of subcellular
and cellular-sized clot debris (7 μm diameter and smaller) was
similar for both excitation schemes. Five-cycle pulses dis-
played a higher concentration of supercellular clot debris com-
pared to single-cycle pulses (larger than 7 μm diameter). The
strength of bubble cloud emissions were more tightly confined
within the clot for single-cycle excitations in comparison to
five-cycle excitations. Thus, intrinsic-threshold pulses provide
better control of the bubble activity.

Conclusions: Overall, these results indicate the combina-
tion of intrinsic-threshold excitations with rt-PA is a promising
means for targeted ablation of thrombi resistant to current
interventional approaches.

APRIL 7, 2019, 10:37 AM–10:44 AM

Point-of-Care

FEMCATH-AI: Machine Learning-Assisted Ultrasound
Guidance for Rapid Femoral Vascular Catheterization
Presenter: Laura Brattain, MIT Lincoln Lab/ Mass General
Hospital
Author: Arinc Ozturk, MD, Massachusetts General Hospital
Author: Shuang Chen, MGH
Author: Chunxia Xia, MGH
Author: Pingan Zhou, MGH
Author: Brian Telfer, MIT Lincoln Laboratory
Author: Anthony Samir, Massachusetts General Hospital

Objectives: Preventing and treating hemorrhagic shock
requires rapid circulating blood volume replacement to main-
tain perfusion pressure and delivery of oxygenated blood to
critical organs. An assistive device that can identify the vein
or artery of interest, and provide real-time guidance for needle
insertion and tracking will greatly facilitate the process. In this
abstract, we present our preliminary result on applying deep
learning for identifying the femoral vessel, which is the first
step in building an automated vascular cannulation assistance
system suitable by a wide variety of personnel.

Methods: In this IRB-approved prospective study, trans-
verse and longitudinal B-mode and Doppler CINE clips of the
femoral triangle area from both legs were collected from
20 adults (mean age 33.7 � 13.5 years, 8 male/12 female). The
CINE clips include three cardiac cycles of the uncompressed
and compressed femoral vein. MATLAB (MathWorks, Natick,
MA) and Python programming languages were used for the
subsequent data processing and machine learning. First, image
frames from the transverse B-mode CINE clips were extracted
(total of ~3600 images), then candidate vessel regions were
identified automatically, from which a subset of 658 images
(236 femoral artery and uncompressed vein, 422 nonfemoral
vessels) were annotated and resized to 320 pixel x150 pixel. A
convolutional neural network (CNN) was constructed to clas-
sify the femoral vessel vs. nonfemoral vessel.

Results: The CNN was trained with 3-fold cross-
validation using minibatches of size 16 and 10 epochs. The
model with the lowest validation loss was selected. The algo-
rithm achieved 100% classification accuracy on the test set.

Conclusions: A deep-learning-based method for locating
the femoral vessels has been prototyped, with high accuracy.
Next, we will develop a prototype automated cannulation
probe combined with needle guidance and perform phantom
tests. Such a venous access technology permits rapid in-field
resuscitation immediately after placement.
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APRIL 7, 2019, 1:30 PM–1:37 PM

Two-Point Compression Ultrasound Technique Misses
Isolated Femoral Vein DVTs
Presenter: Matthew Tabbut, MD, FACEP, MetroHealth Medi-
cal Center, Case Western Reserve University School of
Medicine
Author: Lauren Icken, BS, Case Western Reserve University
School of Medicine
Author: Nathaniel Ebersole, Liberty University School of
Medicine

Objectives: Point-of-care compression ultrasound has
become a routine method for the evaluation of lower extremity
deep venous thrombosis (DVT) in the emergency department
and critical care settings. A traditional comprehensive DVT
scan involves segmental compression of the lower extremity
leg veins from external iliac vein through popliteal vein. While
several studies have suggested a condensed two-point com-
pression technique may safe and effective for evaluation of
lower extremity DVT one particular study showed an alarming
prevalence of isolated femoral vein DVT that would be missed
by a two point compression technique. Our study aims to rep-
licate this study in attempt to validate the findings of isolated
femoral vein DVT.

Methods: We conducted a single center, retrospective
study of patients presenting to our emergency department over
a 5-year period who received imaging for suspected lower
extremity DVT and were diagnosed with acute lower extrem-
ity DVT. Patients were identified based on ICD query of our
electronic medical record. Patients received an ultrasound
from the institution’s vascular lab, radiology department, or at
the bedside by trained emergency physicians or the emergency
ultrasound team. Scans were reviewed and the location of the
clot was recorded.

Results: The initial query resulted in 1493 patients. After
review for inclusion and exclusion criteria a total of
356 patients were included for final analysis. Of these
356 patients, 21 (5.9%, 0.95 CI 3.7–8.9%) were found to have
a thrombus isolated to the proximal, mid-, or distal femoral
vein and 1 (0.28%, 0.95 CI 0–0.16%) was found to have a
thrombus isolated to the deep femoral vein.

Conclusions: A two-point compression ultrasound for
the identification of lower extremity DVTs fails to identify a
significant number of DVTs isolated to the femoral vein.
A sequential compression technique that includes the femoral
vein should be included in routine DVT ultrasound.

APRIL 7, 2019, 1:37 PM–1:44 PM

Bedside Ultrasound Versus Chest Radiograph in the
Detection of Pulmonary Edema: A Prospective Cohort
Study
Presenter: William Wooten, DO, Brody School of Medicine at
East Carolina University
Author: Lisa Hamilton, MD, Mount Carmel Hospital

Objectives: Chest X-ray (CXR) has been the preferred
imaging study to assess pulmonary congestion. However,
CXR interpretation is influenced by level of expertise and high
interobserver variability. Lung ultrasound (US) may produce
more objective findings through evaluation of vertical comet-
tail artifacts known as B-lines, created by a decrease in the
ratio of alveolar air to fluid pulmonary content. Few studies
have directly compared CXR to bedside US against a refer-
ence standard for the diagnosis of pulmonary edema. This
study compared the sensitivity and specificity of bedside ultra-
sound and chest X-ray in diagnosing pulmonary edema

Methods: This prospective observational cohort study
involved adult patients presenting to the emergency depart-
ment of an urban tertiary hospital with dyspnea. The primary
outcome was presence/absence of pulmonary edema, as indi-
cated by B-lines on bedside lung US or radiologist interpreted
CXR. Patients underwent US within about one hour of CXR.
Final diagnosis from the discharge summary served as the ref-
erence standard.

Results: Ninety-nine patients were enrolled; 32.3% had
congestive heart failure and 40.4% had chronic obstructive
pulmonary disease. Bedside ultrasound showed a significantly
higher sensitivity (96%) compared to CXR (65%) (p < 0.001).
Of 18 patients with negative radiographic findings and a dis-
charge diagnosis of pulmonary edema, 16 (89%) had positive
US findings. p < 0.001

Conclusions: Bedside ultrasound has the potential to
identify pulmonary edema more accurately than CXR. As cur-
rent practice within the United States utilizes CXR, reflecting
ACCF/AHA guidelines for management of heart failure, the
results of the present study bear further evaluation.
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APRIL 7, 2019, 1:44 PM–1:51 PM

Extended Focused Assessment with Sonography in
Trauma (eFAST) Exam Performance with a Novel Versus
Conventional Transducers: A Randomized, Crossover
Trial
Presenter: Brian Ahern, PA-C, DSc, US Army / Baylor EMPA
Residency Program, Madigan Army Medical Center
Author: Jonathan Monti, DSc, PA-C, RDMS, US Army /
Baylor Emergency Medicine PA Residency Program, Depart-
ment of Emergency Medicine, Madigan Army Medical Center
Author: Mike Perreault, MD, Madigan Army Medical Center
Author: Jason Naylor, DSc PA-C, Madigan Army Medical
Center
Author: Aaron Cronin, DSc, PA-C, US Army / Baylor EMPA
Residency Program

Objectives: The increased portability of ultrasound
(US) technology renders it a valuable diagnostic and procedural
adjunct in resource-constrained military operational environ-
ments. Although US device and transducer miniaturization is
often considered a positive sequalae of technological advance-
ment, its impact on US exam performance remains unclear. The
purpose of this study was to evaluate and compare US Army
medic eFAST exam performance using a novel, finger-worn US
transducer versus conventional US transducers.

Methods: In a randomized crossover study, participants
with minimal US experience completed a three-hour eFAST
exam training session consisting of a video lecture and hands-
on application with both transducers. Participants then
scanned a commercially available US model capable of mim-
icking normal and abnormal findings with each set of
transducers. Primary outcome measure was total exam time.
Secondary outcome measures included exam technical ade-
quacy using a modified, previously validated task-specific
checklist (TSC), diagnostic accuracy (normal/abnormal), and
ease-of-use scores via Likert scale.

Results: 40 participants performed 160 eFAST exams on
the US phantom model--80 with novel transducer and 80 with
the conventional. The mean exam times favored the conven-
tional transducers 358 seconds for novel vs 304 seconds for
conventional (95% CI, 335–382) and 304 seconds (95% CI,
282–326) (p = 0.03). There were no statistically significant
differences between transducers for technical adequacy
(72.5% novel, 65% conventional, p = 0.11, or diagnostic accu-
racy (96.0% novel, 97.7% conventional, p = 0.25). Ease-of-
use scores favored conventional transducers (3.9 novel, 4.6 for
conventional). No statistically significant crossover effects
were demonstrated.

Conclusions: Extreme miniaturization of US technology,
despite its logistical advantages in austere environments, may
negatively impact exam US exam performance and ease of use.
Medics can be trained in a brief period of time to perform an
efficient and autonomous eFAST exam with high diagnostic

accuracy, but may require more training to achieve adequate
technical competency.

APRIL 7, 2019, 1:51 PM–1:58 PM

Implementation of an Emergency Department Technician
Led Ultrasound-Guided Midline Team Decreases Central
Line Days and Associated Bloodstream Infections
Presenter: Petra Duran Gehring, MD, RDMS, University of
Florida, Jacksonville
Author: Andrew Shannon, MD, MPH, University of Florida,
Jacksonville
Author: Cynthia Gerdik, DNP, University of Florida,
Jacksonville

Objectives: Central venous catheters (CVC) are routinely
inserted in critically ill patients and are associated with the
life-threatening central line associated blood stream infections
(CLABSI). Midline catheters (MLC) are longer than tradi-
tional peripheral IVs, placed via ultrasound guidance using
Seldinger technique and have a dwell time of 29 days. Con-
ventionally, MLC are placed by specialized nursing teams or
physicians. We sought to train Emergency Department Tech-
nicians (EDTs) to place MLCs in patients to replace CVCs.
We hypothesized that placing MLCs would decrease the
length of CVC dwell time and decrease rates of their resultant
infections.

Methods: Only experienced EDTs who had successfully
completed our ultrasound-guided peripheral IV training pro-
gram were taught MLC placement via a didactic module and
skills lab practice session. Procedural competency was assured
by performing five successful proctored MLCs. Once training
was completed, EDTs were certified to perform MLCs inde-
pendently. All MLCs and CVCs were tracked, and infection
rates calculated.

Results: 16 EDTs achieved certification within the first
year of the program, ensuring 24 hour a day MLC placement.
Since implementation, the mean number of MLC placed
monthly is 471 lines. As a result, CVCs are now removed
once the patient has been weaned from all vasopressors for
24 hours and the MLC is used as the main IV access. From
October 2015 to December 2017, CVC line days have
decreased by 39% from 2630-line days to 1600-line days per
month. The CLABSI rate has also reduced from 9.33 to 3.75
infections per month, a 59.8% infection rate reduction.

Conclusions: The implementation of a midline team com-
prised of only Emergency Department Technicians can success-
fully decrease the dwell time of central venous catheters and
reduce the bloodstream infections associated with them.
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APRIL 7, 2019, 1:58 PM–2:05 PM

The Utility Of the Focused Assessment With Sonography
in Trauma (FAST) Exam in Pediatric Patients
Presenter: Tian Liang, MD, Kings County Hospital / SUNY
Downstate Medical Center
Author: Eric Roseman, MD, Kings County Hospital / SUNY
Downstate Medical Center
Author: Melanie Gao, Kings County Hospital / SUNY Down-
state Medical Center
Author: Richard Sinert, MD, Kings County Hospital / SUNY
Downstate Medical Center

Objectives: Computerized tomography (CT) has become
the test of choice for diagnosing intra-abdominal injury (IAI)
in pediatric blunt abdominal trauma but also carries the risk of
malignancy from radiation exposure. The Point of Care Ultra-
sound (PoCUS) Focused Assessment with Sonography for
Trauma (FAST) is radiation-free and has been shown to pre-
vent the need for CT in some adult patients. We conducted a
systematic review and meta-analysis to evaluate the utility of
PoCUS FAST in the diagnosis of IAI in pediatric blunt
abdominal trauma patients.

Methods: We searched medical literature from January
1966 to March 2018 in PUBMED, EMBASE, and Web of Sci-
ence using the following strategy: Patients: pediatric emergency
department patients with blunt abdominal trauma. Interventions:
PoCUS FAST. Comparator: CT, laparotomy/laparoscopy, or
observation. Outcome: Diagnosis of IAI. Sensitivity, Specificity
and Likelihood Ratios (LR) were calculated using Meta-DiSc
with a random-effects model (95% Confidence Interval). Study
quality and risk of bias were assessed using the Quality Assess-
ment Tool for Diagnostic Accuracy Studies (QUADAS-2).
Test–Treatment threshold estimates were performed using the
Pauker–Kassirer Method.

Results: Eight studies were included encompassing
2,135 patients with a weighted prevalence of IAI of 13.5%.
Studies had variable quality according to QUADAS-2, with
most at risk for partial and differential verification bias.
PoCUS FAST exams for IAI had a pooled sensitivity of 35%,
specificity 96%, LR+ 10.84, and LR− 0.64. A positive PoCUS
FAST posttest probability for IAI (63%) exceeds the upper
limit (57%) of our test–treatment threshold model for CT with
contrast. A negative PoCUS FAST posttest probability for IAI
(9%) does not cross the lower limit (0.23%) of our test–
treatment threshold model.

Conclusions: In hemodynamically stable pediatric
patients with blunt abdominal trauma, a positive PoCUS FAST
exam may obviate the need for a CT Scan, but a negative exam
alone cannot preclude further diagnostic workup for IAI.

APRIL 7, 2019, 2:05 PM–2:12 PM

Point of Care Ultrasound Use by Associate Providers for
Determining Skin and Soft-Tissue Infection in the
Emergency Department
Presenter: George Knaysi, MPH, Geisel Medical School at
Dartmouth College
Author: Jeanie Ringelberg, MD, University of Arizona/Banner
University Medical Center Tucson
Author: Nicolas Stadlberger, MD, Dartmouth-Hitchcock Med-
ical Center, Emergency Medicine; Oregon Emergency
Physicians
Author: Zachary Soucy, DO, Dartmouth-Hitchcock Medical
Center

Objectives: To determine the accuracy of ultrasound for
detecting soft-tissue abscesses by emergency medicine associ-
ate providers (APs). We also assessed the impact of ultrasound
on the management decisions of APs for patients with skin
and soft-tissue infections (SSTI).

Methods: This was a prospective observational study of
adult patients with suspected SSTI in the ED of a rural
tertiary-care academic medical center. The treating AP first
developed a preultrasound clinical impression and treatment
plan. Next, the AP performed and interpreted point-of-care
ultrasound (PoCUS) of the infected area. Ultrasound images
and interpretation were reviewed by the attending emergency
physician with either rejection or agreement of the image
interpretation, diagnosis, and management. If incision and
drainage (I&D) was performed, presence or absence of puru-
lent drainage was recorded. If no I&D was performed, patients
were followed up via telephone.

Results: 63 patients with suspected SSTI were enrolled:
29 had PoCUS-proven abscess and 33 cellulitis; 1 was
excluded. AP clinical evaluation alone for identifying abscess
revealed sensitivity of 93.1 (95% CI: 83.9–100), specificity of
69.7 (54.0–85.4), positive predictive value (PPV) of 73.0
(58.7–87.3), and negative predictive value (NPV) of 92.0
(81.4–100). The use of PoCUS by APs in addition to clinical
exam demonstrated sensitivity of 96.6 (95% CI: 89.9–100),
specificity of 93.9 (85.8–100), PPV of 93.3 (84.4–100), and
NPV of 96.9 (90.8–100). Ultrasound results changed SSTI man-
agement decisions in 10 of 62 (16.1%) patients, with the most
common change being a new I&D or needle aspiration. Agree-
ment of the PoCUS interpretation between APs and attending
physicians was 96.8% with a kappa of 0.94 (0.85–1.00).

Conclusions: Results indicate that trained APs can suc-
cessfully use PoCUS to identify abscesses in emergency
department patients with SSTI. PoCUS increases ability to
rule in the diagnosis and changes management in a clinically
relevant number of patients with SSTIs.
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APRIL 7, 2019, 2:12 PM–2:19 PM

Rapid Ultrasound in Shock: Physician Barriers to
Emergency Department Utilization
Presenter: Elyse Hartleben, MD, Medical College of
Wisconsin
Author: Andrew Ricci, DO, Medical College Of Wisconsin
Affiliated Hospitals
Author: Robert Treat, PhD, Medical College of Wisconsin
Author: William Scheels, MD, Medical College of Wisconsin
Author: Mary Beth Phelan, MD, Medical College of
Wisconsin

Objectives: Emergency Department (ED) patients with
undifferentiated hypotension have high mortality necessitating
timely, accurate diagnosis for focused treatment. Rapid ultra-
sound in shock (RUSH) has demonstrated reduced time to diag-
nosis and treatment. Despite these findings, barriers to RUSH
exam utilization exist. We hypothesized identifying provider
perceived barriers would facilitate educational and operational
interventions, ultimately improving RUSH utilization.

Methods: Attitudes, perception, and knowledge of RUSH
were obtained via survey administered to residents and faculty
at a level 1 trauma center emergency medicine residency pro-
gram. Case-based pre-/posttest videos with common RUSH
exam pathology were administered in conjunction with a grand
rounds lecture. Data was analyzed with IBM® SPSS® 24.0.

Results: In 2018, N = 37 preintervention and N = 25
postintervention surveys were completed. Twenty-one EM
residents competed the preintervention quiz, and 11 residents
competed the postintervention quiz. In all, 41.7% of surveyed
attending physicians have below average or no confidence in
performing the exam, compared to residents (22.7%), with
similar number of residents and attendings who have above
average or extreme confidence in performing the exam (28.9
vs 29.2%). The educational lecture yielded a significant
increase in prepost quiz scores, with a large effect size
(Cohen’s d = 1.14, p < 0.011). Confidence in performing and
interpreting the exam were important barriers to performing
the exam (22.6% and 32.3% respectively), and were signifi-
cantly correlated (r = 0.8, p < .001), but the leading barrier
identified was time (87.1%).

Conclusions: Despite the potential positive impact the
RUSH exam brings to patient care, barriers such as reduced
confidence and available time exist. An education intervention
had a significant impact on the related clinician perceived abil-
ities to perform and interpret the exam. Clinician perception of
lack of time to perform the exam was the most significant bar-
rier to RUSH utilization. While this study contains limitations,
it is an important starting point to improving RUSH utilization
in the ED.

APRIL 7, 2019, 2:19 PM–2:26 PM

Training Paramedics on Pathological Ultrasound
Findings: How Driving Conditions Effect in Situ
Simulation
Presenter: Lauren Maloney, MD, NRP, FP-C, NCEE, Stony
Brook Medicine
Author: Daryl Williams, MD, FACEP, Stony Brook Medicine
Author: Jess Boyle, BS, NRP, FP-C, CCP-C, NewYork-
Presbyterian
Author: Michael Secko, MD, FACEP, RDMS, Stony Brook
Medicine
Author: Lindsay Reardon, MD, Stony Brook Medicine
Author: Michael Sherman, MD, MA, Division of Emergency
Medicine & Critical Care, Brigham and Women’s Hospital
Author: Matthew McClure, DO, MS, EMT-P, Stony Brook
Medicine
Author: Arjun Iyer, MD, Stony Brook Medicine
Author: Shakita Crichlow, MD, Stony Brook Medicine
Author: Robert Marshall, MD, Stony Brook Medicine

Objectives: As prehospital ultrasonography becomes
more common, providers need to train in their unique work
environment with pathological and normal scans. Sparse liter-
ature exists on how current ultrasound simulation technology
performs in the prehospital environment. We assessed the abil-
ity of paramedics to learn lung ultrasonography, and then per-
form simulated exams during different driving conditions.

Methods: Paramedics received a 45-minute lung ultraso-
nography lecture, then performed 25 exams on standardized
patients and using the SonoSim LiveScan® system, assessing
for lung sliding, A- and B-lines, and seashore or barcode signs.
Before and after, they completed a 25-question assessment
requiring pathology recognition and determining the associated
clinical condition. After 1–2 weeks, they returned to perform
the same exams using the simulation system on a standardized
patient, in an ambulance during different driving conditions
(stationary, constant acceleration, serpentines, start-stops).
Pathology was block randomized based on driving condition.
Data were analyzed using descriptive statistics, paired T-tests,
chi-Square testing, and an ANOVA, with p < .05 for signifi-
cance. IRB approval was obtained.

Results: 17 paramedics participated in the training ses-
sion; 82% were male, with an average of 13 years of experi-
ence as a paramedic. All passed a practical exam to verify
skill proficiency, and demonstrated significant posttest score
improvements compared to their pretests, by correctly identi-
fying LUS findings (53% � 20 to 86% � 10, p < .01). Sixteen
paramedics returned for the driving course. Different driving
conditions did not lead to significant differences in time to
acquire satisfactory simulated images, or differences in the
paramedics’ correct interpretation of the displayed simulated
images. The serpentine portion greatly interfered with the pro-
be’s positional sensors.
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Conclusions: After four hours of training, paramedics
overcame different driving conditions to obtain and interpret
images during in situ ultrasound simulation. As prehospital
ultrasonography use increases, current simulation technology
needs to be adapted to allow providers to train with pathology
and normal anatomy.

APRIL 7, 2019, 2:26 PM–2:33 PM

Emergency Physicians Accurately Identify Wall Motion
Abnormalities in Acute Myocardial Infarction
(WAMAMI)
Presenter: Randy Kring, MD, Maine Medical Center,
Portland, Maine
Author: Peter Croft, MD, Maine Medical Center
Author: Tania Strout, PhD, RN, MS, Maine Medical Center,
Tufts University School of Medicine
Author: Laura Director, Maine Medical Center Department of
Emergency Medicine
Author: Samip Vasaiwala, MD, Maine Health Cardiology
Author: David Mackenzie, MDCM, Maine Medical Center

Objectives: Point-of-care echocardiography can be used
in the Emergency Department to identify cardiac regional wall
motion abnormalities (RWMA). Akinesis (lack of movement)
or dyskinesis (paroxysmal movement) of a region of the walls
of the heart can correspond to the presence of a coronary
artery occlusion and increase suspicion of an acute myocardial
infarction (AMI). The ability of Emergency Physicians (EPs)
to identify RWMA is not well established. The goal of this
study was to determine if EPs with basic training in echocardi-
ography can identify and localize RWMA in patients admitted
with ST-elevation myocardial infarction (STEMI).

Methods: Nine Emergency Medicine residents in an
American Board of Emergency Medicine accredited residency
viewed two video instructional modules on identifying
RWMA. Residents then completed an online test evaluating
echocardiographic clips for RWMA; all nine residents demon-
strated proficiency in identifying and localizing RWMA on
this test. We then prospectively enrolled patients admitted
with STEMI. Residents, blinded to other patient data, per-
formed a point-of-care echocardiogram to evaluate for pres-
ence and territory of RWMA. We calculated test performance
characteristics and compared the agreement between point-of-
care and comprehensive echocardiogram for RWMA and
territory.

Results: 75 patients with STEMI were enrolled in the
study; 6 were excluded from analysis due to incomplete data.
Of the 69 patients enrolled with complete data, 43 (62%) had
a RMWA. Presence of RWMA was identified with excellent
test performance characteristics: sensitivity 88% (95% CI
75–96%) and specificity 92% (95% CI 75–99%). Localization
of RWMA also demonstrated excellent test performance

characteristics: sensitivity 90% (95% CI 75–97%) and speci-
ficity 83% (65–94%). There was substantial agreement
between the point-of-care echocardiogram and reference stan-
dard (K = 0.79; 95% CI: 0.64–0.94).

Conclusions: Emergency physicians with brief, focused
training in point-of-care echocardiography can accurately
detect and localize RWMA in patients with STEMI.

APRIL 7, 2019, 2:33 PM–2:40 PM

Novel Approach to Ultrasound-Guided Thoracostomy
(NoGUT)
Presenter: Lindsay Taylor, MD, RDMS, RDCS, RVT, Virginia
Commonwealth University
Author: Michael Vitto, DO MS RDMS RDCS FACEP,
Virginia Commonwealth University School of Medicine
Author: Jordan Tozer, MD, MS, RDMS, RDCS, RVT, Virginia
Commonwealth University
Author: Michael Joyce, MD, RDMS, RDCS, Virginia
Commonwealth University Medical Center
Author: David Evans, MD, RDMS, RDCS, FACEP, Virginia
Commonwealth University Medical Center
Author: Jason Jennings, MD, RDMS, RDCS, Virginia
Commonwealth University Health System
Author: Cynthia Oliva, MD, RDMS, RDCS, Virginia
Commonwealth University

Objectives: Traditional landmark thoracostomy tech-
nique has a known complication rate of 30%. While early data
suggests that ultrasound can be a beneficial tool for identifying
the correct thoracostomy tube insertions site, clinical studies
are limited. We designed a pilot prospective randomized study
to assess if ultrasound guidance can improve thoracostomy
site identification over traditional landmark technique.

Methods: 43 emergency medicine residents were ran-
domly assigned to use either palpation or ultrasound to iden-
tify a safe insertion site for chest thoracostomy placement. We
defined “safe” as above the diaphragm. The study was per-
formed on a convenience sample reflecting a heterogenous
mix of emergency department patients. The target patient pop-
ulation was comprised of hemodynamically stable trauma
patients who received extended focused assessment with
sonography in trauma (eFAST) and a chest computed tomog-
raphy (CT) exam. The resident was instructed to place a small
radiopaque marker on the skin of the patient where he/she
believed was a safe intercostal space. Clinical ultrasound fac-
ulty then reviewed the chest CT to confirm radiopaque marker
placement in relationship to the diaphragm. Fischer exact test
was used to analyze the differences between the two groups.

Results: 64 patients were enrolled in the study resulting
in the placement of 63 thoracostomy site markers by ultra-
sound and 61 by palpation. The average weight was 80 kg
with a BMI of 27 kg/m2 (BSA 1.95) and these were
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comparable in both groups. The ultrasound group correctly
identified thoracostomy tube insertions site above the dia-
phragm in 98.4% (62/63) of patients while landmark group
identified a safe insertion site 88.5% (54/61) (p = 0.0312).

Conclusions: The ability to accurately locate a safe inter-
costal space for chest thoracostomy insertion was improved
under ultrasound guidance. Further studies are warranted to
determine if this method can decrease complications with
chest thoracostomy insertion.

APRIL 7, 2019, 2:40 PM–2:47 PM

Contrast-Enhanced Ultrasound in Small Bowel
Obstruction and Small Bowel Malperfusion
Presenter: Sriharsha Gummadi, MD, Thomas Jefferson Uni-
versity, Lankenau Medical Center
Author: Corinne Wessner, BS, RDMS, RVT, Thomas Jefferson
University
Author: George Koenig, DO, Thomas Jefferson University
Hospital
Author: Priscilla Machado, MD, Thomas Jefferson University
Author: Patrick O’Kane, MD, Thomas Jefferson University
Hospital
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University

Objectives: To evaluate the diagnostic value of contrast-
enhanced ultrasound (CEUS) to predict urgent operative inter-
vention in patients with small bowel obstruction and small
bowel malperfusion.

Methods: As part of an IRB-approved ongoing study,
CEUS examinations using Definity (Lantheus Medical Imag-
ing, Inc., N Billerica, MA) were performed on patients pre-
senting to the emergency room with suspected acute small
bowel obstruction or high-risk pathology for small bowel mal-
perfusion. All patients underwent CT and evaluation by the
surgical team. CEUS was completed independent to this eval-
uation. Interpretation of the CEUS exam was performed at the
point-of-care and blinded from the surgical team. The patient’s
hospital course was then followed by electronic medical
record.

Results: Six CEUS examinations were performed on five
patients to date (one patient presented with two incarcerated her-
nias). Four CEUS examinations demonstrated concordance with
CT findings of chronic incarcerated hernia (N = 2), reduced her-
nia (N = 1), and chronic adhesive small bowel obstruction
(N = 1) with normal enhancement. Two CEUS examinations
demonstrated discordance with CT. In one patient, CT showed
a nonobstructed jejuno-jejunal intussusception with a normal
mural enhancement pattern, while CEUS demonstrated delayed
enhancement of the intussuscepted mesentery with proximal
obstruction. The patient underwent exploratory laparoscopy that

demonstrated a chronically obstructed and irreducible intussus-
ception requiring resection and revision. In the second discor-
dant case, CT diagnosed an acute high-grade small bowel
obstruction. The patient underwent a small bowel follow
through confirming no obstruction and was ultimately dis-
charged. CEUS demonstrated no obstruction and normal
enhancement. In these six studies, CEUS demonstrated a 100%
sensitivity and specificity for need for urgent operative
intervention.

Conclusions: Early results suggest that CEUS may serve
as a valuable adjunct to guide diagnosis and management of
small bowel obstruction and small bowel malperfusion. Future
directions includes increasing recruitment and sample size and
blinded radiologist interpretation of examinations.

APRIL 7, 2019, 2:47 PM–2:54 PM

Ultrasound Improves Care for Patients with a Superficial
Soft-Tissue Abscess
Presenter: Alexandra Nordberg, MD, UMASS Memorial Med-
ical Center
Author: John Haran, MD, UMASS Memorial Medical Center
Author: Melissa Goulding, UMASS Memorial Medical Center
Author: Robert Lindsay, MD, UMASS Memorial Medical
Center
Author: Alexandra Sanseverino, MD, University of Massachu-
setts Medical School
Author: Romolo Gaspari, MD, PhD, University of Massachu-
setts School of Medicine

Objectives: Soft-tissue abscesses are extremely common
in the Emergency Department, but the treatment has not chan-
ged for decades. We hypothesized that ultrasound improves
outcomes for patients presenting to the Emergency Depart-
ment with a superficial soft-tissue abscess.

Methods: We performed a multicenter, retrospective
study comparing ultrasound-guided incision and drainage
(I&D) and I&D with physical exam alone in patients with a
suspected soft-tissue abscess. One year of consecutive patients
from four separate hospitals were identified from the electronic
medical record. Nontoxic adult patients were eligible for inclu-
sion if they presented with a symptoms of a skin abscess veri-
fied by chief complaint, discharge diagnosis or history and
physical. Patients were excluded if the location of the abscess
was dental, paratonsillar, paronychia, animal bites, postsurgi-
cal infections or foreign bodies. IRB approval without consent
was obtained. Primary outcome is failure of therapy, defined
as requiring repeat drainage. Univariate and Multivariate
logistic regression was used to determine the risk of failure rel-
ative to treatment groups.

Results: 823 patients with a superficial abscess,
609 included in the analysis. Of these, 75.2% underwent
drainage and 69% received antibiotics, and 56% of patients
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underwent diagnostic ultrasound imaging or ultrasound-
guided drainage. When ultrasound was used during abscess
treatment patients were 70% less likely to fail treatment
(RR 0.30, 95%CI 0.18–0.51). Multivariate modeling predicts
that patients with an abscess without I&D had a failure rate of
25%, compared to a failure rate following I&D with physical
exam at 14% and failure following I&D with ultrasound guid-
ance of 8%.

Conclusions: Ultrasound use during the care of patients
with a superficial abscess improved failure rates

APRIL 7, 2019, 10:44 AM–10:51 AM

Basic Science and Instrumentation

Quantitative Ultrasound Texture-Derivative Methods
Combined with Advanced Machine Learning for Therapy
Response Prediction: Method Development and
Evaluation
Presenter: Lakshmanan Sannachi, PhD, Department of Physi-
cal Sciences, Sunnybrook Health Sciences Centre
Author: Steven Brade, Department of Physical Sciences, Sun-
nybrook Health Sciences Centre
Author: Christopher Kolios, Department of Physical Sciences,
Sunnybrook Health Sciences Centre
Author: Gregory Czarnota, PhD, MD, FRCPC, Sunnybrook
Health Sciences Centre

Objectives: Previous studies have demonstrated that
combined quantitative ultrasound (QUS) and texture bio-
markers are effective tools for monitoring breast cancer
patients undergoing neoadjuvant chemotherapy (NAC). Here,
for the first time, we demonstrate the clinical utility of second
derivative texture features and advanced machine learning in
predicting the response of breast patients to NAC.

Methods: A total of 100 LABC patients treated with NAC
had breast tumors scanned with a 6 MHz clinical ultrasound
system prior to chemotherapy treatment. Five QUS parametric
images were determined from ultrasound radiofrequency data
within tumor regions of interest. For each QUS image type four
different GLCM (gray-level co-occurrence matrices)-based tex-
ture images were derived including contrast, correlation, energy,
and homogeneity images using a sliding window approach.
Finally, four texture values were further derived from each QUS
image (QUS-Texture1) and QUS texture image (QUS-texture2).
Patients were classified into two groups based on ultimate
clinical/pathological responses, responders, and nonresponders.
Three machine learning algorithms based on linear discriminant,
k-nearest-neighbors, and support vector machine were devel-
oped based on estimated parameters and classification results
were compared.

Results: All algorithms distinguished responders and
nonresponders with prediction accuracy ranging between 62%

and 90%. In particular, the k-nearest neighbor was the best
classifier with sensitivity, specificity, accuracy, and area under
the receiver operating characteristic curve (AUC) of 76%,
93%, 90%, and 81% respectively. The most relevant features
in separating two response group were QUS-Texture2 features
from scatterer size and concentration-related parametric
images. The 5-year recurrence-free survival calculated for
responder and nonresponding patients based on a QUS-
Feature2 model were comparable to those based on clinical-
pathological outcome.

Conclusions: This study demonstrates for the first that
texture-derivative methods (the texture of the QUS texture
images,) can be clinically applied to predict ultimate clinical
and pathological responses of breast cancer patients prior to
chemotherapy.

APRIL 7, 2019, 10:51 AM–10:58 AM

Neurosonology

Quantitative Detection of Brain Injury with
Contrast-Enhanced Ultrasound in Neonates and Infants
Presenter: Misun Hwang, MD, Children’s Hospital of Phila-
delphia, University of Pennsylvania
Author: Kassa Darge, MD, PhD, Children’s Hospital of
Philadelphia
Author: Anush Sridharan, PhD, Children’s Hospital of
Philadelphia
Author: Chandra Sehgal, PhD, University of Pennsylvania
Author: Thierry Huisman, MD, Texas Children’s Hospital

Objectives: To identify a quantitative contrast-enhanced
ultrasound (CEUS) method with the highest accuracy in
detecting hypoxic ischemic brain injury in neonates and
infants.

Methods: In this prospective cohort study, 8 neonates
and infants with suspicion for hypoxic ischemic injury were
evaluated with CEUS.

Results: The perfusion ratios between brain regions rather
than absolute perfusion quantification of brain regions are more
accurate in detecting the presence of hypoxic ischemic injury.
While the comparison of absolute perfusion measures of brain
regions (i.e., wash-in rate, peak enhancement, time to peak, area
under the curve) obtained from the time–intensity curve analysis
did not differ significantly among normal and affected subjects
(p = 0.857), the central gray nuclei-to-cortex perfusion ratios
exhibited an interesting trend. The ratios at peak enhancement,
wash-in area under the curve, perfusion index and maximum
wash-in slopes were lower in all the affected cases as compared
to the normal group although not statistically significant given
the small sample size (p = 0.0571). Additionally, when the cen-
tral gray nuclei-to-cortex perfusion ratio was plotted for all time
points along the time–intensity curve (TIC), it was observed that
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the affected cases exhibited a trend that was qualitatively differ-
ent from the normal cases. In the affected cases, the ratio TICs
either stayed under 1.0 for the entire enhancement period or
reached 1.0 close to peak wash-in before falling just under 1.0
for the remaining period of enhancement. However, in the unaf-
fected subjects, there was a steep wash-in that crossed the 1.0
threshold and remained above 1.0 for most of the enhancement
period.

Conclusions: The present study suggests that the evalua-
tion of perfusion ratios rather than absolute perfusion mea-
sures may offer higher accuracy in detecting brain injury with
CEUS. If further validated in a larger cohort, bedside CEUS
has the potential to reliably identify infants and neonates with
evolving brain injury.

APRIL 7, 2019, 10:58 AM–11:05 AM

High-Frequency Clinical and Preclinical
Imaging

Can the Progression of Ductal Carcinoma in Situ Be
Monitored Using Photoacoustic or Contrast-Enhanced
Imaging?
Presenter: Ryan Margolis, MS, UT Southwestern
Author: Corinne Wessner, BS, RDMS, RVT, Thomas Jefferson
University
Author: Maria STANCZAK, MS, RDMS, RVT, Thomas Jeffer-
son University
Author: Ji-Bin Liu, MD, Thomas Jefferson University
Author: Kibo Nam, PhD, Thomas Jefferson University
Author: Jingzhi Li, MD, Thomas Jefferson University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University
Author: John Eisenbrey, PhD, Thomas Jefferson University

Objectives: To investigate tissue oxygenation and perfu-
sion as predictors of the aggressiveness of ductal carcinoma in
situ (DCIS) in addition to the influence of physical exercise on
these parameters.

Methods: Twenty FVB/NJ and 20 Tg (C3–1-TAg) cJeg
mice (Jackson Laboratories) were evenly split into active and
control subgroups, where the active group had access to a
Fisher Science exercise wheel. The SV40 Tag mice spontane-
ously develop DCIS. Changes in mammary gland vascularity
and perfusion were monitored with a Vevo 2100 LAZR scan-
ner (FujiFilm-VisualSonics). Photoacoustic imaging was used
to measure tissue oxygenation. To quantify perfusion, each
mouse received a retro-orbital bolus injection of 10 μL of 3–4
μm sized microbubbles (Advanced Microbubble Laboratories)
and the rate of contrast in-flow was determined as a measure
of perfusion. Imaging of the inguinal mammary gland and

subsequent tumor formation was performed weekly over
6 weeks and the mice were weighed biweekly.

Results: For the FVB/NJ control mice, weekly weight
changes were lower for the active group than the controls
(0.43 � 0.70 g vs 0.99 � 2.31 g; p = 0.002). Conversely,
changes in oxygenation were higher for the active group than
the control group (11.16 � 19.30% vs 7.77 � 26.73; p = 0.38).
There was no differences in perfusion between the groups
(p = 0.69). For the SV40 Tag mice, weight gains were lower for
the active group than control group (2.19 � 1.55 g vs
2.35 � 1.72 g; p = 0.039). There was also a statistically signifi-
cant decrease in oxygenation in the exercise group compared to
the control group (-6.51 � 26.17% vs 17.26 � 25.06%;
p = 0.037), but there were no differences in perfusion
(p = 0.36). Additionally, tumor growth rates were greater in the
control group, although not statistically significant (p = 0.88).

Conclusions: Results indicate that differences in tissue
oxygenation between FVB/NJ and SV40 Tag mice may
become a predictive precursor to DCIS. The influence of exer-
cise was exhibited through weight changes and tumor growth
rates.

APRIL 7, 2019, 11:05 AM–11:12 AM

Cardiovascular

The Novel Technique of Using Superb Microvascular
Imaging (SMI) in Determining Carotid Intima-Media
Thickness
Presenter: Fatima Hasan, MBBS, Institute Of Ultrasound
Imaging, Karachi.
Author: Musarrat Hasan, MBBS, FAIUM, Institute Of Ultra-
sound Imaging, Karachi.

Objectives: To investigate the interobserver reliability
when measuring the intima-media thickness (IMT) using Superb
Microvascular Imaging (SMI) and B-Mode Ultrasonography.

Methods: Two sonologists were selected to scan the left
Carotid Artery and measure IMT first with B-mode and then
with SMI on 20 patients. They were blinded to each other’s
results. Intraclass correlation coefficients (ICCs) were calcu-
lated to estimate the interrater reliability using both modes of
scanning.

Results: Interobserver agreement when using SMI, for
both near wall and far wall was almost perfect (ICC, 0.870;
95% CI, 0.700–0.946). Interobserver agreement when using
B-mode was poor for near wall (ICC, 0.396; 95% CI, −0.048
to 0.708) and moderate for far wall (ICC, 0.474, 95% CI,
0.070–0.749).

Conclusions: SMI proved to be a greatly reliable tool in
the measurement of Carotid IMT.
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APRIL 7, 2019, 12:15 PM–12:22 PM

Carotid Artery Velocities Are Associated With Left
Ventricular Ejection Fraction
Presenter: Jean Alessi-Chinetti, RVT, RDMS, Tufts Medical
Center
Author: Joseph Polak, MD, MPH, FAIUM, Tufts Medical
Center
Author: Ayan Patel, MD, Tufts Medical Center
Author: Julio Perez, Tufts Medical Center
Author: Noorjehan Tambra, Tufts Medical Center
Author: Mark Iafrati, MD, Tufts Medical Center

Objectives: Since cardiac function affects blood flow
velocities in the carotid arteries, we proposed to study the
magnitude of the association between left ventricular ejection
fraction (LVEF) and carotid blood flow velocities.

Methods: We studied 233 patients who had carotid artery
examinations and 2D echocardiography within one day of
each other. We estimated right and left common carotid artery
(CCA) peak systolic velocities (PSV) and end diastolic veloci-
ties (EDV) after angle correction of 60 degrees or less. LVEF
was estimated using the modified biplane Simpson rule.
ANOVA was used to compare mean PSV and EDV using four
categories of LVEF: < 20%, 20–39%, 40–59%, and ≥ 60%.
Means were compared with the Tukey-Kramer HSD test.

Results: Mean CCA PSV decreased as ejection fraction
fell (p for effect =0.007) The change in EDV was not statisti-
cally significant (p = 0.07). According to the Tukey-Kramer
HSD test, PSV values for LVEF <20% were mostly responsi-
ble for the statistical significance of the differences. PSV for
patients with LVEF of <20% was 12.2 cm/sec lower than for
patients with an LVEF ≥60% (p = 0.005). Patients with LVEF
of 20 to 40% had a nonsignificant decrease in PSV of
5.2 cm/sec compared to those with LVEF ≥60% (p = 0.55).

Conclusions: CCA PSV can be decreased in the setting
of a low LVEF, typically LVEF <20%.

APRIL 7, 2019, 12:22 PM–12:29 PM

Effect of Internal Carotid Artery Stenosis Severity on the
Common Carotid Peak Systolic Velocities Measured Near
the Origin and Proximal to the Bifurcation
Presenter: Jean Alessi-Chinetti RVT, RDMS, Tufts Medical
Center
Author: Julio Perez, Tufts Medical Center
Author: Noorjehan Tambra, Tufts Medical Center
Author: Mark Iafrati, MD, Tufts Medical Center
Author: Joseph Polak, MD, MPH, FAIUM, Tufts Medical
Center

Objectives: In normal patients, distal (near bulb) com-
mon carotid artery (CCA) peak systolic velocities (PSVs)
values are lower than near the origin (proximal). We investi-
gate whether this applies to patients with internal carotid artery
(ICA) stenosis ≥50% (PSV ≥125 cm/sec).

Methods: We studied 106 carotid arteries, excluding
those with CCA stenosis, stents, CEA, and occlusions. We
evaluated degree of stenosis visually as 1: no plaque, 2: mild
plaque causing 1 to 15% narrowing, and 3: Moderate plaque
causing 16 to 49% narrowing. Plaques causing stenosis ≥50%
were determined based on a PSV above 125 cm/sec. We used
paired t-tests to compare the proximal to distal PSV values as
a function of stenosis severity.

Results: We identified 53 patients and excluded
19 carotid bifurcations (7 bilateral and 5 unilateral) for a total
of 46 patients. Mean age was 70.9 (9.8 SD) years, and 82%
(38) men. Mean distal CCA PSV was 89.2 cm/sec (24.7 cm/sec
SD) and proximal, 101.1 cm/sec (27.5 cm/sec SD). There were
27 instances of mild plaque, 29 of moderate plaque and
31 with stenosis ≥50%. Proximal CCA PSV was higher than
distal for mild plaque (+16.9 � 28.1 cm/sec; p = 0.0044),
moderate plaque (+ 16.9 � 30.4 cm/sec; p = 0.0058), but not
for stenosis ≥50% (3.0 � 22.7 cm/sec; p = 0.47).

Conclusions: While distal CCA PSV decreases with dis-
tance from the origin in patients with mild/moderate plaque,
PSV velocities are more consistent along the length of the
CCA with higher degrees of ICA stenosis.
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APRIL 7, 2019, 12:29 PM–12:36 PM

Geometric Characteristic of Mitral Annulus in Patients
with Severe Mitral Regurgitation of Type II Carpentier’s
Functional Classification: A Multidimensional and
Multiparametric Echocardiographic Study
Presenter: Jing Lu, MD., School of Medicine, University of
Electronic Science and Technology of China
Author: Lixue Yin, Department of Cardiovascular Ultrasound
and Non-invasive Cardiology, Sichuan Academy of Medical
Sciences and Sichuan Provincial People’s Hospital

Objectives: Mitral leaflet stress becomes maximally
attenuated once the ratio of mitral annulus (MA) height to its
width (h/w) ratio exceeds 20%. Flattening of the MA saddle
shape in patients with mitral valve incompetence has been
reported, and its values for annuloplasty ring designs has been
postulated. The aim of this study was to assess the geometric
characteristic of the MA in a group of Asian patients.

Methods: Three-dimensional transesophageal echocar-
diographic parameters of the MA in 83 patients with severe
mitral regurgitation of type II Carpentier’s functional classifi-
cation were compared with the anatomic data in literature.
And the MV parameters were compared between mitral valve
prolapse (MVP) and rupture of chordae tendineae (RCT)
group, and between the left ventricle systolic dysfunction
(LVSD) and the normal left ventricle systolic function
(LVSN) group, and between the atrial fibrillation (AF) and the
normal sinus rhythm (NSR) group.

Results: Compared with the anatomic data, the body mass
corrected MA width and anteroposterior dimension in the patients
increased (0.64 � 0.15 mm/kg vs 0.59 mm/kg, p = 0.001; and
0.64 � 0.16 mm/kg vs 0.48 mm/kg, p = 0.000), and the perime-
ter of MA increased (137.40 � 20.90 mm vs 90 mm, p = 0.000).
The h/w ratio of MA in the patients was 22.56 � 5.28% (>20%,
p = 0.000). The perimeter of MA in the LVSD group was bigger
(142.24 � 21.31 mm vs.132.50 � 19.51 mm, p = 0.030), and
the MA height in the LVSD group was higher than the LVSN
group (9.53 � 2.34 mm vs.8.45 � 1.73 mm, p = 0.022). No sta-
tistical significance was observed in the h/w ratio between the
LVSD and LVSN group, and between the MVP and RCT group,
and between the AF and NSR group.

Conclusions: The MV enlarged in this group of Asian
patients with severe mitral regurgitation, but the MV saddle
shape did not change and was not significantly affected by
MVP, RCT, LVSD, and AF.

APRIL 7, 2019, 12:36 PM–12:43 PM

An Interesting Observation Regarding Retrograde
Vertebral Artery Flow in Patients With Dialysis Access
Fistulae
Presenter, James Naidich, MD FACR, North Shore University
Hospital, Zucker School of Medicine at Hofstra/Northwell
Author: Amanda Weiss, MD, Northwell Health
Author: Ernesto Molmenti, MD, Northwell Health
Author: Jason Naidich, MD, Northwell Health
Author: John Pellerito, MD, FACR, FAIUM, FSRU, Northwell
Health

Objectives: Retrograde vertebral artery flow, steal phe-
nomenon, is most frequently caused by a flow limiting steno-
sis of the proximal subclavian artery. The reversal of flow is
often incomplete, resulting in bidirectional flow, retrograde in
systole, and antegrade in diastole. Less often, retrograde verte-
bral artery flow is the consequence of increased subclavian
flow, as might occur with a well-functioning dialysis access
fistula. Our objective was to evaluate bidirectional vertebral
artery flow associated with dialysis access fistulae.

Methods: We retrospectively reviewed the direction of
flow through the vertebral artery in systole and diastole of
335 patients with dialysis fistulae who had undergone extra-
cranial cerebral vascular Doppler examinations.

Results: Fifteen patients had retrograde flow in their ver-
tebral artery concordant with the side of their fistula. There
was completely reversed flow in one patient and bidirectional
flow in the other 14. For each of these 14, the flow was
antegrade in systole and retrograde in diastole. Compression
of the fistula restored the antegrade flow.

Conclusions: Under conditions of reduced subclavian artery
flow, bidirectional vertebral artery flow will be retrograde in sys-
tole and antegrade in diastole. Under conditions of increased sub-
clavian artery flow, bidirectional flow through the vertebral artery
will be antegrade in systole and retrograde in diastole.

APRIL 7, 2019, 12:43 PM–12:50 PM

Reproducibility of Carotid Doppler Velocity
Measurements in Patients
Presenter: Zaiyang Long, PhD, Mayo Clinic
Author: Gina Hesley, MD, Mayo Clinic
Author: Nicole Strissel, MS, RVT, RDMS, Mayo Clinic
Author: Donald Tradup, RDMS, RT, Mayo Clinic
Author: Nicholas Hangiandreou, PhD, Mayo Clinic
Author: Thanila Macedo, MD, Mayo Clinic

Objectives: To assess the reproducibility of peak systolic
(PS) and end diastolic (ED) velocity measurements of the
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internal carotid artery (ICA) and common carotid artery
(CCA) in patients.

Methods: 26 clinical patients with >50% ICA stenosis
were recruited under IRB approval (ages: 54–92 years;
8 females). Six patients had bilateral scans; therefore, a total
of 32 arteries were studied and analyzed with 14 arteries
shown 50–69% stenosis according to NASCET. Sonographers
were randomly chosen with different years of experience
(1–34 years). Clinical exams were followed by research acqui-
sition by the first sonographer, resulting in two sets of PS and
ED measurements from ICA and CCA separated by clinical
exam length to assess within-session intraoperator variability.
Then another sonographer completed two sets of measure-
ments by replicating acquisition settings and imaging plane by
the first sonographer to assess interoperator variability.
Within-subject standard deviation was used to represent vari-
ability and interclass correlation coefficient (ICC) was calcu-
lated to assess reliability.

Results: For ICA PS, within-session intraoperator vari-
ability was 20.5 m/s, which reduced to 11.0 m/s for the
50–69% stenosis group and increased to 25.5 m/s for >70%
group. Interoperator variability was 22.4 m/s for all patients,
8.0 m/s for 50–69% group and 29.4 m/s for >70% group. ICC
of ICA PS and ED was 0.943 and 0.973 between
sonographers, respectively (both p < 0.001). Interoperator var-
iability for ICA ED, CCA PS, and CCA ED for all patients
was 7.5, 4.7, and 1.9 m/s, respectively.

Conclusions: Intra- and interoperator reproducibility
results were reported, with variability higher for >70% steno-
sis group, while all <15% of the group velocity average. This
information would be valuable for comparison of measure-
ments with velocity thresholds and follow-up. ICC revealed
excellent reliability between operators. Data were also col-
lected from second sonographer blindly acquiring measure-
ments, and with a subset of patients having return visit, which
remain to be presented due to space limit.

APRIL 7, 2019, 12:50 PM–12:57 PM

Internal Jugular Vein Flow Reversal
Presenter: Kamila Skalski, MD, URMC; Author: Vikram
Dogra, MD, FAIUM, FSRU, FSAR, FESUR, University of
Rochester
Author: Akshaar Brahmbhatt, MD, URMC
Author: Rachel Miceli, URMC

Objectives: Identify cases of continuous internal jugular
vein (IJV) blood flow reversal revealed on ultrasound imaging.

Determine the etiology of the flow reversal, classify and
describe clinical implications.

Methods: In this retrospective review, we reviewed
4,796 upper extremity venous ultrasounds completed at a sin-
gle institution between January 2012 and December 2017. A

key word search was performed to identity cases of flow rever-
sal in the IJV in the final report. Images, concurrent exams
and medical records were reviewed to confirm persistent flow
reversal and determine etiology.

Results: 14 unique patients were included in the final
analysis. Ages ranged from 41.38–82.76 years, with an aver-
age age of 61.92 years, 8 out of 14 patients were male, 57%.
Flow reversal is more common in the left IJV. There is no
gender predilection. Intraluminal causes mainly due to intimal
injury in the setting of endovascular devices and catheters
were the most common. This was followed by cases due to
hemodynamic shifts and lastly extrinsic causes.

Conclusions: Reversal of flow in the IJV is a rare find-
ing. It is often an incidental finding on ultrasound evaluation
of the upper extremity for DVT. It is most commonly due to
intraluminal injury, but can occur due to extravascular abnor-
malities and in the setting of hemodynamic alterations such as
arteriovenous fistulas. Further workup should be performed
when persistent flow reversal is identified, as the underlying
etiology may have important clinical consequences.

APRIL 7, 2019, 12:57 PM–1:04 PM

Vascular Ultrasonography Analysis of Complicated Steal
Phenomena Following Common Carotid Artery
Obstruction
Presenter: Jiong Wang, MD, Department of Medical
Ultrasonography
Author: Ye Zheng, MD, Department of Ultrasound, Beijing
Anzhen Hospital, Capital Medical University, Beijing Institute
of Heart, Lung and Blood Vessel Diseases
Author: Tian Wang, MD, PhD, Department of Rheumatology,
Beijing Anzhen Hospital, Capital Medical University, Beijing
Institute of Heart, Lung and Blood Vessel Diseases
Author: Yongmei Wang, MD, Department of Radiology, Bei-
jing Anzhen Hospital, Capital Medical University, Beijing
Institute of Heart, Lung and Blood Vessel Diseases
Author: Jaclyn Wu, BS, Ohio State University College of
Medicine
Author: Xiaomei Zhu, MD, Department of Ultrasonography,
Peking University International Hospital
Author: Lianjie Shi, MD, PhD, Department of Rheumatology,
Peking University International Hospital
Author: Nan He, MD, Department of Vascular Surgery, Bei-
jing Anzhen Hospital, Capital Medical University, Beijing
Institute of Heart, Lung and Blood Vessel Diseases
Author: Yueh Lee, MD, PhD, Department of Radiology, UNC
Hospital at Chapel Hill

Objectives: Identify cases of continuous internal jugular
vein (IJV) blood flow reversal revealed on ultrasound imaging.

Determine the etiology of the flow reversal, classify and
describe clinical implications.
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Methods: In this retrospective review, we reviewed
4,796 upper extremity venous ultrasounds completed at a sin-
gle institution between January 2012 and December 2017. A
key word search was performed to identity cases of flow rever-
sal in the IJV in the final report. Images, concurrent exams
and medical records were reviewed to confirm persistent flow
reversal and determine etiology.

Results: 14 unique patients were included in the final
analysis. Ages ranged from 41.38 to 82.76 years, with an aver-
age age of 61.92 years, 8 out of 14 patients were male, 57%.
Flow reversal is more common in the left IJV. There is no
gender predilection. Intraluminal causes mainly due to intimal
injury in the setting of endovascular devices and catheters
were the most common. This was followed by cases due to
hemodynamic shifts and lastly extrinsic causes.

Conclusions: Reversal of flow in the IJV is a rare find-
ing. It is often an incidental finding on ultrasound evaluation
of the upper extremity for DVT. It is most commonly due to
intraluminal injury, but can occur due to extravascular abnor-
malities and in the setting of hemodynamic alterations such as
arteriovenous fistulas. Further workup should be performed
when persistent flow reversal is identified, as the underlying
etiology may have important clinical consequences.

APRIL 7, 2019, 1:04 PM–1:11 PM

Rising to the Top of the CLASS: A New Rubric for
Assessing Ultrasound Image Quality in the Simulation
Setting
Presenter: Caleb Taylor, MD MPH, The Ohio State University
Wexner Medical Center
Author: John Su, Ohio State University College of Medicine
Author: Steven Shen, The Ohio State University College of
Medicine
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: It is difficult for novice ultrasound users to
obtain, interpret, and evaluate PoCUS cardiac images.
Heartworks, a simulation software application, may present a
solution. The current medical literature has limited material
for objectively evaluating the quality of PoCUS images
obtained in Heartworks. The following is a derivation of the
development of the CLASS rubric. The rubric emphasizes five
points of performance of exemplary cardiac imaging and pro-
vides the learner with a score that helps the learner to identify
how to improve the image quality.

Methods: Images ranging from exemplar to nonexemplar
were obtained in Heartworks for each of the four transthoracic
echocardiography (TTE) views (Subxiphoid, parasternal long,
parasternal short, apical four chamber). The images were
reviewed and the salient imaging characteristics of quality
images were derived and described by the acronym CLASS.

CLASS stands for: Chirality, Location of relevant cardiac
anatomy, Anatomic structures present, Size and shape of anat-
omy, and the Septal orientation. The rubric denotes differences
between exemplar and nonexemplar images. Each cate-
gory/letter of the acronym has equal weight (each worth one
point on a five-point scale). The images were assigned a score
of 0–5.

Results: The collection of images were scored using the
nascent rubric by the research team and then subjected to
review by ultrasound-trained faculty to validate the rubric.
Ultrasound faculty were briefed on the CLASS rubric before
grading each image and interrater reliability was assessed.
Data collection is ongoing at this time.

Conclusions: The CLASS acronym is a novel, standard-
ized approach to assessing cardiac PoCUS image quality.
More research will be needed to validate this tool among those
cohorts that use Heartworks including faculty, trainees, and
medical students.

APRIL 7, 2019, 11:12 AM–11:19 AM

Fetal Echocardiography

Fetal Echocardiographic Diagnosis of Coarctation:
Diagnostic Uncertainty and Messaging in a Tertiary-Care
Center
Presenter: Lorraine James, BS, UT Southwestern Medical
Center
Author: Anita Moon-Grady, MD, FAAP, FACC, FASE, Uni-
versity of California San Francisco
Author: Whitnee Hogan, MD, University of California San
Francisco

Objectives: Suspicion of coarctation of the aorta (CoA)
on fetal echocardiogram may lead to improved outcomes by
promoting early postnatal stabilization and intervention, but
diagnostic uncertainty may lead to inappropriate interventions.
Our objective was to define the rates of certain and uncertain
prenatal CoA diagnosis and the effectiveness of communica-
tion regarding suspicion of fetal CoA as related to postnatal
interventions and diagnostic outcome in our institution.

Methods: Retrospective review of pregnancies with fetal
diagnosis of isolated CoA or suspected CoA 2015–2018. Pre-
natal data included gestational age at echo and prenatal predic-
tion of need for prostaglandin (PGE1). Postnatal data included
PGE1 initiation at birth, postnatal surveillance without PGE1,
and CoA confirmation after birth.

Results: Of 41 fetuses with concern for possible CoA,
12 fetuses had a prediction of PGE1 dependence of which 9 had
CoA, and 12 had a prediction of a lesion that was not PGE1
dependent, of which only 3 had CoA; for 17 fetuses where pre-
diction was unmentioned or equivocal, 4 newborns had CoA.
PGE1 initiation data were available for 39 newborns—PGE1
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was started immediately in 10/12 newborns for whom it was
recommended (8 had CoA) and was not started initially in all
11 for whom it was explicitly not recommended (3 had CoA).
PGE1 was started at birth in 1/16 for whom recommendation
was vague or unmentioned (4 had CoA).

Conclusions: Newborns suspected of having CoA on
prenatal evaluation had a postnatal CoA only 39% of the time,
though 67% of those started on PGE1 did have CoA. While a
definitive diagnosis of CoA was more likely to lead to appro-
priate PGE1 administration, recommendations were vague in
over half, and a fair number of these babies ultimately had
CoA. Investigation of physician certainty versus equivocation
is a novel approach and one that deserves attention because
this messaging is potentially modifiable.

APRIL 7, 2019, 11:19 AM–11:29 AM

Musculoskeletal

Sonographic Prevalence of Space-Occupying Long Flexor
Muscle Bellies in the Carpal Tunnel of Healthy Individuals
Presenter: Sandy Takata, OTD, OTR/L, University of South-
ern California
Author: Shawn Roll, PhD, OTR/L, RMSKS, FAOTA, Univer-
sity of Southern California

Objectives: The carpal tunnel typically includes nine ten-
dons and the median nerve; however, in some individuals
elongated flexor muscle bellies replace the tendons. Intrusive
muscle bellies may compress the median nerve, leading to car-
pal tunnel syndrome. This study aimed to identify the preva-
lence of muscle bellies within the carpal tunnel and explore
related demographic and anthropometric factors.

Methods: Demographic, anthropometric, and sono-
graphic data were collected in 211 healthy individuals. Flexor
muscles were identified/counted in cross-sectional images of
the carpal tunnel at the pisiform with the fingers extended.
Differences among individuals with and without flexor mus-
cles were evaluated using Chi-square and ANOVA, and
exploratory logistic regression was conducted to identify
potential demographic or anthropometric predictors.

Results: 64.5% of the predominantly right-handed female
participants had at least one long flexor muscle present in
either wrist. On the dominant side, 25.6%, 13.3%, and 2.4%
of participants had 1, 2, or 3 long flexors in the carpal tunnel
respectively, with comparative frequencies of 33.6%, 11.4%,
and 3.3% on the nondominate side. Four flexor muscles were
counted in two individuals. Participants with at least one long
flexor in either hand were more frequently females
(p = 0.005), who were shorter in height (p = 0.043) with
smaller internal bilateral cross-sectional areas of the carpal
tunnel (p < 0.05). Despite group differences, logistic models

did not identify any meaningful predictive relationships
among the measures.

Conclusions: Roughly 2/3 of participants had a long
flexor muscle within the carpal tunnel, who were primarily
shorter females with smaller internal carpal tunnel areas.
Although these measures were not predictive, they have previ-
ously been associated with carpal tunnel syndrome. Sono-
graphic exploration of if and how long flexor muscles
contribute to dynamic entrapment of the median nerve is
warranted as a next step to understanding their possible associ-
ation with the development of carpal tunnel syndrome.

APRIL 7, 2019, 11:33 AM–11:40 AM

Obstetric

Validation of 3D power Doppler volume analysis in
patients with 2D ultrasound suspected morbidly adherent
placenta
Presenter: Michal Fishel Bartal, MD, McGovern Medical
School, University of Texas at Houston (UTHealth)
Author: Monica Longo, McGovern Medical School, University
of Texas at Houston (UTHealth)
Author: Genevieve Campbell, McGovern Medical School,
University of Texas at Houston (UTHealth)
Author: Najma Aijaz, McGovern Medical School, University
of Texas at Houston (UTHealth)
Author: Sean Blackwell, McGovern Medical School, Univer-
sity of Texas at Houston (UTHealth)
Author: Kenneth Moise, McGovern Medical School, Univer-
sity of Texas at Houston (UTHealth)
Author: Anthony Johnson, McGovern Medical School, Univer-
sity of Texas at Houston (UTHealth)
Author: Baha Sibai, McGovern Medical School, University of
Texas at Houston (UTHealth)
Author: Ramesha Papanna, McGovern Medical School, Uni-
versity of Texas at Houston (UTHealth)

Objectives: Novel application of 3-dimentional power
Doppler volume analysis to improve the prenatal diagnosis of
morbidly adherent placenta (MAP) was introduced by our
group (Hadier et al, AJOG 2017). Postpublication validation
study was performed by implementing the findings in the clin-
ical decision-making and management.

Methods: Twenty-one patients who were referred follow-
ing 2D suspected MAP were evaluated from June 2016–
August 2018. Three-dimensional power Doppler volume indi-
ces were performed between 24.0 and 35.0 gestational weeks.
Diagnosis and management were determined based on the
published threshold: Group 1: normal vascular index (VI)
< 21, Cesarean delivery with removal of placenta with no
planned hysterectomy; Group 2: MAP with VI ≥21–30, a
planned C-hysterectomy; Group 3: severe MAP (sMAP) with
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VI ≥31, C-hysterectomy with preparation for massive transfu-
sion. Final diagnosis was confirmed based on the findings at
delivery and on the pathological examination.

Results: 6/21 (28.6%) of patients were Group 1, 6/6
(100%) underwent cesarean delivery with no evidence of
MAP. Fifteen of 21 (71.4%) patients were Group 2 and
3, 15/15 (100%) underwent a cesarean hysterectomy.14/15
(93.3%) in this group had a MAP on pathological examination
resulting in sensitivity of 100% and specificity of 86%. Four
of 15 (26.7%) were Group 2, 2/4 had findings of sMAP.
Eleven of 15 (73.3%) were Group 3, 10/11 (90.1%) had clini-
cal and pathological confirmation of sMAP. One suspected
sMAP patient with a VI of 50 had a MAP without sMAP. Sen-
sitivity and specificity of 3D power Doppler VI for sMAP was
83.3% and 66.7%, respectively.

Conclusions: 3D power Doppler VI <21 in patients with
suspected MAP prevented unnecessary hysterectomy in 30%
of patients. In addition, sMAP was diagnosed accurately in
83% of cases, allowing early detection and proper preparation
for delivery. A prospective study with a larger sample size
using the 3D power Doppler studies for MAP is needed to fur-
ther validate these findings.

APRIL 7, 2019, 12:15 PM–12:22 PM

Assessment of Cervical Softening in Pregnant Women
Using Shear-Wave Elasticity Imaging (SWEI):
A Longitudinal Study
Presenter: Timothy Hall, PhD, FAIUM, Medical Physics
Department, University of Wisconsin
Author: Lindsey Carlson, Department of Medical Physics,
University of Wisconsin, Madison
Author: Helen Feltovich, MD, MS, Maternal Fetal Medicine,
Intermountain Healthcare
Author: Ivan Rosado-Mendez, Instituto de Fisica, Universidad
Nacional Autonoma de Mexico
Author: Mark Palmeri, MD, PhD, Biomedical Engineering,
Pratt School of Engineering, Duke University

Objectives: During pregnancy, the cervix softens pro-
gressively. Clinician’s recognize the need for objective tools
to monitor these changes. Shear-wave elasticity imaging
(SWEI) is a promising technique for quantifying the softness
of tissues. As the cervix softens throughout pregnancy, the
shear-wave speed (SWS) should decrease. Our hypothesis is
that SWS estimates can objectively detect incremental pro-
gressive softening in the cervix throughout pregnancy.

Methods: Women (n = 30) in the first trimester were rec-
ruited and scanned at weeks 8–14, 14–16, 22–24, 32–34, and
38–40. Scanning was performed with a Siemens Acuson S-
series ultrasound system using a 14L5SP linear array trans-
ducer placed on the outside of the cervix and aligned parallel
to the endocervical canal. A 1 × 2 cm2 region of interest

(ROI) was centered on the anterior portion of the cervix and
3 repeat SWS image measurements were made at each exam.
SWS was estimated using a RANdom SAmple Consensus
(RANSAC) method. Summary values for specific time points
are reported in terms of the median [interquartile range] at the
mid-proximal region. Statistical significance of their paired dif-
ferences was assessed with a Wilcoxon signed-rank nonpara-
metric test. Confidence intervals (95%) were computed and
compared via N = 1000 bootstrap replicates.

Results: SWS was 2.28 [1.72–2.85] m/s in early second
trimester (14–16 weeks) and 1.18 [1.06–1.37] m/s
(p < 0.0001) at term (38–40 weeks), corresponding to a signif-
icant reduction (p < 0.0001) of 1.29 m/s (95% CI: 0.96–1.84).
In addition, a significant decrease in SWS of 0.23 m/s (95%
CI: 0.15–0.34) (p < 0.0001) was demonstrated in early to late
third trimester from 1.42 [1.27–1.56] m/s at 32–34 weeks to
1.21 [1.06–1.37] m/s at 38–40 weeks.

Conclusions: We have demonstrated SWS can detect
progressive cervical softening between early and late preg-
nancy as well as between early and late third trimester. SWEI
methods appear promising for objectively monitoring cervical
stiffness.

APRIL 7, 2019, 12:22 PM–12:29 PM

Does Previous Obstetric History Impact the Risk of a
Spontaneous Preterm Birth after the Diagnosis of
Sonographic Short Cervix?
Presenter: Carolynn Dude, MD, PhD, University of
Pennsylvania
Author: Nadav Schwartz, MD, University of Pennsylvania

Objectives: Universal cervical length screening in all
women regardless of obstetric history has become the standard
of care in many obstetric ultrasound units. We sought to
explore the impact of previous obstetric history on the risk of
spontaneous preterm delivery (sPTB) in women diagnosed
with a sonographic short cervix.

Methods: We performed a retrospective cohort study of
women with singleton gestations that were diagnosed with a
sonographic short cervix at two urban hospitals since January
2013. Women with a short cervix were excluded if they had a
multiple gestation or an indicated preterm birth, or did not
have delivery information available. The primary outcome
was sPTB, defined as any birth that occurred secondary to
spontaneous preterm labor or premature rupture of membranes
between 16w0d and 36w6d. Categorical variables were com-
pared using chi-square test.

Results: A total of 397 pregnancies were included in the
study: 169 nulliparous women, 112 with a history of full term
delivery (FTD) only, 64 with a history of sPTB only, and
52 with a history of both FTD and sPTB. Women with a short
sonographic cervix had an overall preterm delivery rate of
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39.80% (n = 158), although the prevalence of sPTB signifi-
cantly varied by obstetric history. Nulliparous women had the
highest rate of sPTB at 46.75% (n = 79), followed by women
with a history of FTD only (33.93%, n = 38) and sPTB only
(33.3%, n = 28), while women with a history of sPTB and
FTD had the lowest rate of sPTB at 25.00% (n = 13) Chi-
square 10.19, p = 0.017.

Conclusions: Obstetric history significantly impacts the
rate of sPTB in women with a sonographic short cervix. While
nulliparous women with a short cervix have the highest risk of
sPTB, even multiparous women with a low-risk obstetric his-
tory are at risk. This study supports universal cervical length
screening in all women, regardless of obstetric history.

APRIL 7, 2019, 12:29 PM–12:36 PM

Utility of Follow-Up Cervical Length Screening in Women
with Cervical Length 26–29 mm
Presenter: Rupsa Boelig, MD, Thomas Jefferson University
Sidney Kimmel Medical College
Author: Yury Cruz, MD, Thomas Jefferson University
Author: Stuart Weiner, MD, Thomas Jefferson University Sid-
ney Kimmel Medical College
Author: Vincenzo Berghella, MD, Thomas Jefferson Univer-
sity Sidney Kimmel Medical College

Objectives: Cervical length ≤ 25 mm is a risk factor for
preterm birth, and one time cervical length (CL) ultrasound in
second trimester has been suggested as a screening tool for
preterm birth prevention. We sought to evaluate whether
follow-up cervical length screening in singletons, no prior pre-
term birth, with cervical length 26–29 mm is useful for identi-
fication of short cervix (≤25 mm) prior to 24 weeks.

Methods: This is a retrospective cohort study at a single
urban academic center of all singleton gestations’ without
prior spontaneous preterm birth who presented for routine cer-
vical length screening 18 0/7- 23 6/7 weeks’ gestation from
July 2017-July 2018 and had an initial CL 26–29 mm. In July
2017 we began recommending one time follow-up CL screen-
ing in one week for those with CL 26–29 mm. Primary out-
come was incidence of CL≤25 mm on follow-up screening in
this cohort. Secondary outcomes included preterm birth rate.

Results: Sixty-two women (4% of those screened) had a
CL 26–29 mm, and 51 had a follow-up CL. Mean gestational
age of initial CL was 20.4 � 0.8 weeks and of follow-up was
21.9 � 1.0 weeks. Eight women (15%) had a short cervix
(CL≤25 mm) on follow-up. Those who developed a short cer-
vix had a shorter initial CL compared to those with normal CL
(26.8 mm � 1.0 vs 28.0 � 1.1, p = 0.005). The overall rate of
preterm birth was 14%, similar in those with short and normal
CL on follow-up (17% vs 15%, p = 0.90), all women with
CL≤25 mm prescribed vaginal progesterone.

Conclusions: 15% of singletons without prior PTB and
with CL26–29 mm will develop short cervix ≤25 mm on
follow-up ultrasound prior to 24 weeks. Cervical length 26–29
mm is a significant risk factor for preterm birth and further
study is warranted to evaluate the cost effectiveness of cervical
length re-screening in one week in this cohort.

APRIL 7, 2019, 12:36 PM–12:43 PM

Pregnancy Stressors, Fetal Adrenal Gland Enlargement,
and Spontaneous Preterm Birth: Using Risk Stratification
to Improve Clinical Applicability
Presenter: Ashley Hesson, MD, PhD, University of Michigan
Author: Kataneh Salari, MD, El Camino Hospital
Author: Marjorie Treadwell, MD, University of Michigan

Objectives: Increased maternal cortisol levels due to
major stressors may impact fetal HPA axis activation, a pro-
cess that has been implicated in spontaneous preterm birth.
We test whether stratifying women by stress risk in pregnancy
could improve the test characteristics of fetal adrenal gland
enlargement for predicting subsequent spontaneous preterm
birth in symptomatic women.

Methods: Pregnant women presenting with signs of pre-
term labor in the second and third trimesters were recruited.
The fetal adrenal was measured in the coronal plane and
converted to a ratio of fetal zone to total length (AG ratio).
Pregnancy outcomes including delivery type (spontaneous
versus induced labor) and delivery timing (before/after
37 weeks ‘gestation) were collected. Pregnancy stressors (lack
of social support, mental health diagnoses, major negative life
events during pregnancy, major medical comorbidities) were
coded retrospectively.

Results: A total of 80 patients presenting between 21 and
34 weeks’ gestation were recruited. Of these, 26 (32.5%)
delivered spontaneously in the preterm period. AG ratios were
significantly higher in the group that delivered preterm (0.60
vs 0.52, p < 0.01). The Receiver Operating Characteristic
(ROC) curve for AG ratio predicting preterm birth in all
comers had an AUC of 0.74 (CI [0.61, 0.87]). The ROC curve
for women with at least one major pregnancy stressor showed
a trend toward improved test characteristics with an AUC of
0.83 (CI [0.72–0.95]), but these ROC curves were not signifi-
cantly different (D = −1.01, p = 0.31).

Conclusions: Enlargement of the fetal zone of the fetal
adrenal gland as measured by the coronal AG ratio is a reason-
able test for predicting spontaneous preterm birth in symptom-
atic women. Stratifying by pregnancy stress does not
significantly improve this test. Given the trend toward
improvement and the relative ease/ noninvasiveness of taking
a social and psychiatric history however, further investigation
into the value of risk-stratifying ultrasound indicators of
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preterm birth risk is warranted, especially in an asymptomatic
population.

APRIL 7, 2019, 12:43 PM–12:50 PM

Ultrasound Classification of Severity of Chorioamniotic
Separation and its Correlation with Perinatal Outcomes
Presenter: Joana Pallapati, BS, Baylor College of Medicine,
Texas Children’s Hospital
Author: Wesley Lee, MD, FAIUM, Baylor College of Medi-
cine & Texas Children’s Hospital Pavilion for Women
Author: Evelyn Pan, BS, Baylor College of Medicine, Texas
Children’s Hospital
Author: Mayel Yepez, MD, Baylor College of Medicine, Texas
Children’s Hospital
Author: Ahmed Nassr, MD, PhD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Alireza Shamshirsaz, MD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Oluyinka Olutoye, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: William Whitehead, MD, MPH, Baylor College of
Medicine, Texas Children’s Hospital
Author: Michael Belfort, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Magdalena Sanz-Cortes, MD, PhD, Baylor College of
Medicine, Texas Children’s Hospital

Objectives: To assess relationship between chorioamniotic
separation (CAS) severity and development of adverse perinatal
events after fetal myelomeningocele (fMMC) repair.

Methods: We conducted retrospective cohort study of
patients who developed CAS following fMMC repair at Texas
Children’s Hospital from December 2011–February 2018.
Patients underwent weekly ultrasound from surgery until
32 weeks gestation, then twice weekly until delivery. Evalua-
tion included images of chorioamniotic membranes and video
clips showing entire uterine cavity. Degree of CAS was classi-
fied by two independent reviewers, who were trained by senior
fetal surgery specialist. Reviewers were blinded to perinatal
outcomes. Each ultrasound was reviewed from CAS diagnosis
to six weeks postdiagnosis. Degree of CAS was classified as
mild if CAS occupied <25% of uterine surface area, moderate
if 25–50%, and severe if >50%. Frequency of PPROM and/or
preterm birth in patients who developed CAS was analyzed
according to severity of CAS. Comparisons between cases
with and without CAS were performed using Student’s t-test,
chi-square, or Fisher’s exact test. Logistic regression analysis
was used to determine risk of developing CAS, PPROM, or
preterm delivery.

Results: Of 73 patients who underwent fMMC repair,
24 (32.9%) developed CAS. Cases with CAS developed
PPROM 5.2 times more frequently than cases without CAS
(95% CI: 1.5–18.3; p < 0.01). Cases of PPROM preceded by
CAS occurred at later gestational age than those not preceded
by CAS. Trend was noted for an association between CAS
and placental abruption. When moderate or severe CAS cases
(n = 11) were compared with mild CAS cases (n = 12; severity
of 1 case could not be assessed), a trend for longer interval
between CAS diagnosis and delivery was observed in
mild cases [7.8 (1.3–12.28) weeks vs 2 (0.1–13.2)
weeks; p = 0.02].

Conclusions: Development of mild, moderate, or severe
CAS increases risk of adverse perinatal events. Efforts should
be taken to reduce CAS incidence after f

APRIL 7, 2019, 12:50 PM–12:57 PM

The Impact of a Formalized Universal Transabdominal
Cervical Length Screening Program on Transvaginal
Ultrasound Utilization
Presenter: Jenani Jayakumaran, MD, MHS, Rutgers Robert
Wood Johnson Medical School
Author: Mallika Tatikola, Robert Wood Johnson Medical
School
Author: Susan Egan, RDMS, RWJ Rutgers Medical School
Author: Christina Duzyj Buniak, MD, MPH, Rutgers Robert
Wood Johnson Medical School
Author: Justin Brandt, MD, Rutgers RWJ Medical School

Objectives: Transabdominal cervical length (TACL)
screening may identify some patients with short cervices who
are eligible for vaginal progesterone. However, the reliability
of TACL assessment has been questioned, and the impact on
transvaginal (TV) ultrasound utilization is unclear. The pur-
pose of this practical study was to evaluate the impact of a for-
malized universal TACL screening program on TV ultrasound
utilization.

Methods: We performed a retrospective cohort study of
standard risk singleton pregnancies who were evaluated at the
ultrasound unit of a mid-sized tertiary-care center between
16 and 23 6/7 weeks. In the preexposure period (PRE: 6/1 to
12/31/16), TACL was performed in most patients without any
protocol for reflex TV scanning. In the postexposure period
(POST: 6/1 to 12/31/2017), reflex TVCL ultrasounds were per-
formed if the TACL measured <30 mm or TA views were lim-
ited The primary outcome was the rate of reflex TVCL
ultrasounds. Secondary outcomes included the number of
TACL ultrasounds, rates of TACL <30 mm and vaginal
progesterone use.

Results: Complete data was available for 616 consecutive
patients in PRE and 669 patients in POST. There were no dif-
ferences in group demographics. There was a significant
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increase in the number of reflex TVCL ultrasounds (5 (0.8%)
vs 16 (2.4%), p = 0.03) in POST. In addition, there were more
TACL assessments in POST (553 (89.8%) vs 654 (97.8%),
p = 0.03). In addition, there were more TACL assessments in
POST (553 (89.8%) vs 654 (97.8%), p < 0.001). Although
there were fewer TACL <30 mm in POST, there were no other
differences in the secondary outcomes.

Conclusions: Using a 30 mm cutoff for reflex TV scan-
ning in our universal TACL screening program resulted in a
small increase in the rates of TV utilization. Based on our
results, TACL screening programs that use a 35 mm cutoff
would need to perform scans on more than a third of standard
risk patients.

APRIL 7, 2019, 12:57 PM–1:04 PM

Cervical Canal Length (CCL) by Three-Dimensional
Ultrasonography OmniView and Volume Contrast
Imaging (VCI) and in the Detection of Short Cervix:
Reproducibility and Technical Aspects
Presenter: Erica Nicasio MD, University of Rochester
Author: Ahmed Ahmed, MD, MSc, RDMS, RDCS, University
of Rochester Medical Center
Author: Kam Szlachetka, RDMS, RDCS, RVT, University of
Rochester, NY
Author: Shelly Sadler, RDMS, RDCS, University of Roches-
ter, NY
Author: Monique Ho, MD, University of Rochester, NY
Author: Shoshana Haberman, MD, PhD, Maimonides Medi-
cal Center

Objectives: To study the reliability and reproducibility of
the cervical canal length (CCL) by OmniView and Volume
Contrast imaging (VCI) techniques of 3D ultrasound in com-
parison to cervical length (CL) by 2D-transvaginal sonography
(2D-TVS) and to determine the difference between the two
techniques.

Methods: After IRB approaval, 142 asymptomatic high-
risk pregnant women (16–24 GW) were included. TVS was
performed by two sonographers using Voluson 730 Expert
system. They obtained and stored two CL images per each cer-
vix. Cervical volumes were obtained and stored. Two physi-
cians processed the stored volumes and CL images on a
surface tablet (twice by each physician). On multiplanar mode,
VCI at 1 mm slice and OmniView function as straight line or
polyline were applied. The CCL measured by a line between
the cervical ora. Subjects were group I, 36 subjects
(CL ≤30 mm), and group II, 106 subjects (CL > 30 mm).
Intra-/ interclass correlation coefficients (ICCs) were calcu-
lated. Reproducibility was tested by Bland and Altman plots.
A significant p value was <0.05.

Results: In group I, CL was significantly shorter
(22.8 � 6.4 mm) than CCL (25 � 7.1 mm) with 14% coefficient

of variation and mean difference of 2.3 mm (p = 0.005). No sig-
nificant difference was found in group II. The Pearson’s coeffi-
cient was 0.804 (CCL (mm) = 4.528 + 0.895x CL (mm)). While
both methods had reliable reproducibility, ICCs of interobserver
variability was 99% for CCL and 93% for CL. CL had wider
interobserver limits of agreement (CL, upper: 3.9 (CI 95%;
2.6–5.3), lower: −4.93 (CI 95%; −6.25 to −3.61), CCL: upper:
1.9 (CI 95%; 1.4–2.5), lower: −1.7 (CI 95%, −2.25 to −1.9).

Conclusions: CCL by Omni View VCI is more reliable,
reproducible and provides better identification of the internal
os than CL by TVS. This will allow better identification of
short cervix, patient risk stratification, and appropriate selec-
tion preventive strategy.

APRIL 7, 2019, 1:04 PM–1:11 PM

Transvaginal Ultrasound Evaluation of the Cervical
Stroma and Length at the Time of the Fetal Anatomy
Survey in Women Undergoing History-Indicated
Cerclage: Does it Matter?
Presenter: Karl Seif, MD, INOVA Health System, Department
of Obstetrics & Gynecology
Author: Araba Jackson, MD, INOVA Health System, Depart-
ment of Obstetrics & Gynecology
Author: Olubukinola Awosika, MD, INOVA Health System,
Department of Obstetrics & Gynecology
Author: Maysarah Alawneh, MD, Fakih Medical Center,
Department of Obstetrics and Gynecology
Author: Alfred Khoury, MD, Perinatal Associates of Northern
Virginia, INOVA Health System
Author: Luis Gomez, MD, MScE, Perinatal Associates of
Northern Virginia, INOVA Health System

Objectives: History-indicated cerclage between 12 and
14 weeks is recommended in women with diagnosis of cervi-
cal insufficiency. After cerclage placement, it is not routine to
recommend ultrasound (US) evaluation of the cervix. We
sought to investigate if sonographic evaluation of the cervix
aids in the management and prognosis of these patients.

Methods: Retrospective records review of women who
underwent history-indicated cerclage at a single tertiary-care
institution between 2012 and 2017 and had subsequent
transvaginal (TV) US at the time of the fetal anatomy survey
between 18 and 22 weeks. Information of cervical length
(CL), posterior cervical stroma, and gestational age (GA) at
delivery was abstracted. A p value of <0.05 was considered
significant.

Results: We obtained complete information in 105 partic-
ipants. Median GA at cerclage placement was 13 weeks.
Median GA at the fetal survey was 20 weeks. Median CL at
the time of the fetal survey was 35 mm. Median cervical stro-
mal was 22 mm. Median GA at delivery was 37 weeks.
Women who underwent spontaneous preterm delivery
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(SPTD) < 37 weeks had a significant shorter median CL
(28 mm) and cervical stroma (12 mm) compared to those who
delivered at term (35 mm and 19 mm, respectively; p = 0.02).
For those who delivered <34 weeks, the median CL and cervi-
cal stroma at the time of the fetal survey were 25 and 9 mm,
respectively; p < 0.01).

Conclusions: Sonographic assessment of the cervix at
the time of the fetal anatomy survey in women with cervical
insufficiency undergoing history-indicated cerclage may pre-
dict the risk of undergoing SPTD.

APRIL 7, 2019, 1:30 PM–1:37 PM

Myelomeningocele vs Myeloschisis—Are There Prenatal
Differences in Associated Neurologic Sequelae?
Presenter: Edward Oliver, MD, PhD, Center for Fetal Diag-
nosis and Treatment, Children’s Hospital of Philadelphia,
Perelman School of Medicine at the University of
Pennsylvania
Author: Suzanne DeBari, BS, RDMS, RVT, RT(R), Center for
Fetal Diagnosis and Treatment, The Children’s Hospital of
Philadelphia
Author: Ryne Didier, MD, Center for Fetal Diagnosis and
Treatment, Children’s Hospital of Philadelphia; Perelman
School of Medicine at the University of Pennsylvania
Author: Juan S. Martin-Saavedra, MD, Children’s Hospital of
Philadelphia
Author: Julie Moldenhauer, MD, Center for Fetal Diagnosis
and Treatment, Children’s Hospital of Philadelphia, Perelman
School of Medicine at the University of Pennsylvania
Author: Jillian Jatres, MS, Center for Fetal Diagnosis and
Treatment, Children’s Hospital of Philadelphia
Author: Lori Howell, DNP, MS, RN, Center for Fetal Diagno-
sis and Treatment, Children’s Hospital of Philadelphia
Author: N. Scott Adzick, MD, MMM, Center for Fetal Diagno-
sis and Treatment, Children’s Hospital of Philadelphia, Perel-
man School of Medicine at the University of Pennsylvania
Author: Beverly Coleman, MD, FACR, FAIUM, FSRU, Center
for Fetal Diagnosis and Treatment; The Children’s Hospital
of Philadelphia

Objectives: To determine whether myelomeningocele
(MMC) and myeloschisis (MS) are associated with differences
in neurologic sequelae at the time of second-trimester prenatal
ultrasound (US) and magnetic resonance imaging (MRI)
evaluation.

Methods: Single center, 5-year retrospective IRB-
approved search of radiology databases was performed from
2013 to 2017 for cases of prenatally evaluated and diagnosed
MMC and MS. US reports were reviewed for unilateral or
bilateral ventriculomegaly (10–15 mm), severe ventricu-
lomegaly (>15 mm), talipes, muscle wasting with talipes, and

scoliosis and/or kyphosis. MRI reports were reviewed for
hindbrain herniation and intraventricular hemorrhage.

Results: Of 432 open spinal dysraphisms, 304 (70.4%)
were MMC and 128 (29.6%) were MS. Major anomalies were
present in 7 MMC and 5 MS and were excluded, and the final
population was 297 MMC and 123 MS. Initial evaluation at
our center was between 18 and 25 weeks gestational age
(GA) and the level at which the osseous defect began ranged
between T10-L5. Mean GA for MMC and MS were similar:
22.1 � 1.3 weeks and 22.1 � 3.1 weeks, respectively. MMC
was associated with a lower incidence of hindbrain herniation
(80.4% vs 100%, p < 0.0001). When comparing MMC cases
with hindbrain herniation to MS, a higher proportion of talipes
was present in the MMC group (29.1% vs 17.5%, p = 0.025).
There was no statistical difference between MMC and MS in
the incidence of ventriculomegaly (61.3% vs 66.7%), severe
ventriculomegaly (12.8% vs 7.3%), intraventricular hemor-
rhage (21.6% vs 22.5%), muscle wasting with talipes (57.3%
vs 45.5%), or scoliosis and/or kyphosis (4.4% vs 9.8%).

Conclusions: MMC with hindbrain herniation has a
higher incidence of prenatal talipes compared to MS. The
presence of a sac in open spinal dysraphism may result in
additional nerve injury, possibly through mechanical
stretching of the nerves. The lower incidence of prenatal hind-
brain herniation in MMC in this study is likely due to incom-
pletely open defects.

APRIL 7, 2019, 1:37 PM–1:44 PM

Prenatal Diagnosis of Genetic Abnormalities: Has it Really
Moved to the First Trimester?
Presenter: Tracy Grossman, MD, MSc, Weill Cornell Medical
College
Author: Stephen Chasen, MD, Weill Cornell Medical College

Objectives: To compare gestational ages (GA) at diagno-
sis and abortion for genetic abnormalities identified based on
screening and other genetic abnormalities identified based on
invasive testing and ultrasound.

Methods: All prenatal diagnostic procedures from 2012
to 2017 were reviewed, and singleton pregnancies terminated
following diagnosis of genetic abnormalities were identified.
Cases diagnosed as the result of screening tests were com-
pared to remaining cases. Specific conditions were considered
“screened for” if they can be suspected by NIPT, biochemis-
try, carrier screening, or if the patient was a known carrier of a
single-gene disorder. Since abnormal NT is associated with
many genetic disorders, abnormal karyotype, microarray, or
Noonan syndrome associated with abnormal NT were consid-
ered “screened for.” GA at abortion was the primary outcome.
Fisher’s exact test and Mann-Whitney U were used for
comparison.
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Results: Of 267 cases, 230 (86%) of abortions were per-
formed for genetic disorders considered screened for, with
209 (91%) for karyotype abnormalities, 9 (4%) for microarray
abnormalities and 12 (5%) for single-gene disorders. Thirty-
seven (14%) of abortions were performed for conditions not
included in screening or with any family history, with
12 (32%) of those for karyotype abnormalities, 18 (49%) for
microarray abnormalities and 7 (19%) for single-gene disor-
ders. Invasive testing and abortion occurred at earlier median
GA for those with conditions that were screened for 12 weeks
2 days vs 15 weeks 5 days; p = < .001

Conclusions: Most abortions were for common chromo-
somal abnormalities and single-gene disorders that can be
suspected early in pregnancy. About 1 in 7 were performed
for less common conditions in patients not considered at risk.
Because many structural abnormalities associated with rare
genetic conditions will not be identified until the second-
trimester imaging, prenatal diagnosis and abortion occurred
significantly later. Physicians and patients should be aware of
the limitations of genetic screening, particularly when restric-
tions in abortion access can limit mid-trimester options.

APRIL 7, 2019, 1:44 PM–1:51 PM

Utilization of Antenatal Urinary Tract Dilation
Classification and Subspecialty Consultation Improves
Compliance with Postnatal Evaluation and Management
of Renal Abnormalities
Presenter: Clifton Brock, MD, UT Health
Author: Shanna Sowel, BCh, MS, McGovern Medical School
at The University of Texas Health Science Center at Houston
(UTHealth)
Author: Jessica Yeary, BA, McGovern Medical School at The
University of Texas Health Science Center at Houston
(UTHealth)
Author: Suneet Chauhan, MD, McGovern Medical School at
The University of Texas Health Science Center at Houston
(UTHealth)
Author: Lawrence Cisek, MD, McGovern Medical School at
The University of Texas Health Science Center at Houston
(UTHealth)
Author: Rita Swinford, MD, McGovern Medical School at The
University of Texas Health Science Center at Houston
(UTHealth)
Author: Roopali Donepudi, MD, McGovern Medical School at
The University of Texas Health Science Center at Houston
(UTHealth)

Objectives: Although fetal urinary tract dilation (UTD)
is commonly detected during pregnancy, assurance of postna-
tal evaluation has difficulties. UTD classification was used to
formulate a plan for postnatal management. Miscommunica-
tion between the pre and postnatal teams leads to

noncompliance with recommendations. We sought to deter-
mine if prenatal consultation with pediatric urology and
nephrology (PUN) improved compliance with postnatal
evaluation.

Methods: Retrospective review of prenatally diagnosed
cases of UTD from January 2016 to June 2018 was performed.
Abnormalities of the renal pelvis, ureters, bladder and amni-
otic fluid volume (AFV) on ultrasound, demographics, gesta-
tional age (GA) at diagnosis and delivery, postnatal imaging
were analyzed. Renal pelvic dilation <10 mm and absence of
peripheral calyceal dilation, abnormalities of the ureter, blad-
der and AFV were classified as UTD A1, all others
UTD A2–3.

Results: Of the 115 cases of UTD, postnatal information
was available for 71% (82). Average GA at diagnosis of UTD
was 27.1 � 6.3 and for delivery was 38.2 � 1.2 weeks. Pre
and postnatal diagnosis differed in 3 (4%) cases: multicystic
dysplastic kidney, horseshoe kidney and renal cyst noted post-
natally. Postnatal ultrasound at <48 hours age, between
48 hours to 1-month and 1–6 months was performed in
82.3%, 52.9% and 35.3% in A1; 100%, 60% and 53.3% in
A2–3 patients. Surgical management was done in 31% of the
cohorts. All patients that had follow-up were seen by PUN.
Thirty-three (28.7%) patients were lost to follow-up, of these
17 (51.5%) had prenatal consultation with PUN.

Conclusions: Imaging was obtained within 48 hours in
96% patients, with 58.4% requiring further evaluation. Corre-
lation between pre and postnatal diagnosis was higher than
other centers reported in the literature. Prenatal consultation
with PUN provided education and assisted parents about the
need and mechanism for postnatal evaluation, which we
found, improves compliance with UTD guidelines.

APRIL 7, 2019, 1:51 PM–1:58 PM

Pregnant Women’s Expectations of the Routine Obstetric
Screening Ultrasound
Presenter: Sally Zhen, MD, University of Hawaii
Author: Ingrid Chern, MD, University of Hawaii
Author: Jennifer Elia, DrPH, University of Hawaii
Author: Hyeong Jun Ahn, PhD, University of Hawaii
Author: Marguerite Bartholomew, MD, University of Hawaii

Objectives: To assess pregnant women’s expectations
and experiences during the routine obstetric screening ultra-
sound with respect to provision of keepsakes, sharing via
social media, level of anxiety, and level of satisfaction.

Methods: We recruited 210 women from Kapi’olani
Medical Center for Women and Children in Honolulu, Hawaii.
Adult women in their second or third trimester of pregnancy
who were English-speaking, nonincarcerated, and scheduled
for routine anatomy ultrasound were approached for inclusion.
The women completed preultrasound and postultrasound
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surveys querying demographic information and assessing the
4 areas noted in the primary objective. McNemar’s Test was
used to compare responses for 3 questions that were appropri-
ate for pre and postcomparisons.

Results: Of the 210 total women, 14 were excluded. Rea-
sons for exclusion included incomplete survey data (6), incor-
rect ultrasound type (5), age under 18 (2), and intrauterine
fetal demise (1). The majority (63.5%) felt that checking
baby’s health was most important, followed by identifying
baby’s sex (32.0%), obtaining due date (4.1%), and getting
keepsake photos (1.5%). Most women desired 3-D printed
photos (52.8%), followed by 2-D photos (28.9%), computer
disks (10.2%), and video recordings (7.1%). Approximately
24.4% shared information via social media during or immedi-
ately after the ultrasound. The majority of women (90.4%)
wanted to know baby’s sex before birth and 26.4% “abso-
lutely” wanted to know baby’s sex later at a gender reveal
party or another gathering. Approximately 89.3% of women
felt they understood the ultrasound pictures “absolutely” or
“quite a lot.” The general level of anxiety decreased signifi-
cantly after the ultrasound (p < 0.0001). Overall, 84.8% of
women were “absolutely satisfied” with the ultrasound
experience.

Conclusions: There was a strong preference for 3-D
photos, social media usage, and knowledge of the baby’s
health and sex during the routine obstetric ultrasound. Satis-
faction with the experience was high and overall, anxiety
decreased after the ultrasound.

APRIL 7, 2019, 1:58 PM–2:05 PM

Preliminary Clinical Evaluation of an Automated Fetal
ALARA System
Presenter: Katelyn Flint, MS, Duke University
Author: Nick Bottenus, Duke University
Author: Willie Long, Duke University
Author: David Bradway, PhD, Duke University
Author: Patricia McNally, Duke University Medical Center
Author: Sarah Ellestad, MD, Duke University Medical Center
Author: Gregg Trahey, PhD, Duke University

Objectives: Ultrasound manufacturers and the AIUM
advise users to observe the ALARA (As Low as Reasonably
Achievable) principle to minimize acoustic exposure and
ensure safe scanning. However, studies report that ultrasound
users rarely adjust the transmit power in response to reported
acoustic exposure metrics such as Mechanical Index (MI). In
this study, we introduce an automated ALARA tool that
selects transmit power based on real-time image quality feed-
back and evaluate this system in the context of fetal
sonography.

Methods: We utilize a novel image quality metric, Lag
One Coherence (LOC), which reflects the similarity of echoes

received at neighboring transducer elements. The transmit
power was quickly (in under a second) swept through 18 levels
that correspond to MI values ranging from 0.1 to 1.2, and then
automatically set to the power at which 95% of the maximum
LOC was achieved. Using a Verasonics Vantage 256 ultra-
sound system and a C52v transducer, six subjects were
scanned. For each subject, three acquisitions were performed
on views of both the placenta and fetal abdomen.

Results: For all 36 acquisitions, we saw a steady increase
and ultimate asymptote in LOC with increasing MI. Contrast,
contrast-to-noise ratio (CNR), and LOC follow similar logistic
trends for each acquisition. In this study, we found a range of
optimal MI values from 0.48 to 0.89, which varied based on
the acoustic window.

Conclusions: LOC serves as a surrogate measurement
for contrast and CNR and indicates that, after a certain point,
increasing the transmit power does not improve image quality.
All of the “optimal” MI values selected by this method were
well below the FDA limit for MI (1.9), suggesting that default
acoustic output levels would have been higher than necessary.
Our work demonstrates the clinical feasibility of an automated
adaptive realization of the ALARA principle using LOC for
obstetric ultrasound.

APRIL 7, 2019, 2:05 PM–2:12 PM

Comparison of Abdominal Circumference Measurement
Methods for Estimating Fetal Weight in Fetuses with
Omphalocele
Presenter: Lisa Zuckerwise, MD, Vanderbilt University Medi-
cal Center
Author: Amanda Craig, MD, Vanderbilt University Medical
Center
Author: Sarah Osmundson, MD, MS, Vanderbilt University
Medical Center

Objectives: Certain fetal anomalies, including
omphalocele, are associated with fetal growth restriction. Esti-
mated fetal weight (EFW) relies on measurement of abdomi-
nal circumference (AC), which may be distorted in fetuses
with omphalocele. This study compares EFW accuracy in
fetuses with omphalocele using three different methods for
measuring AC.

Methods: This is a retrospective cohort of fetuses diag-
nosed with omphalocele at a single institution from 2012 to
2018. During this time, AC was measured using three
methods: (1) conventional ellipse AC, (2) traced AC, includ-
ing intra-abdominal and extra-abdominal contents, and
(3) average AC, which averages measurements obtained using
ellipse and traced methods. EFW was calculated using the
Hadlock formula. To account for time interval between final
EFW and birth, published estimates of fetal growth rate were
used to establish a “projected” EFW. The percent differences
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between projected EFW and actual birth weight were com-
pared using the Wilcoxon Signed-Rank test.

Results: Complete data were available for 27 fetuses with
omphalocele. The majority of fetuses (n = 21, 78%) had liver-
containing “giant” omphaloceles. The mean maternal BMI
was 30.96 � 6.32. The median gestational age at delivery was
36 weeks 6 days with a median 11 days from final EFW. The
median [IQR] projected EFW (grams) by each method was:
2593 [1504–2943] for ellipse, 3428 [2830–4299] for traced
and 2837 [2052–3621] for average. The median birth weight
was 2960 [1775–3300]. The median percent differences
between projected EFW and birth weight were 12.3%
[5.2–16.4] for ellipse, 24.5% [13.7–53.5] for traced, and
12.7% [8.1–18.8] for average. Compared to traced AC, both
ellipse and average methods were significantly more accurate
(p = .001 and p = .006, respectively). There was no significant
difference between ellipse AC and average AC (p = .27).

Conclusions: In fetuses with omphalocele, tracing the
AC overestimates fetal weight compared to ellipse or average
of ellipse and traced AC. We recommend using a conventional
ellipse AC due to its simple application and greater accuracy.

APRIL 7, 2019, 2:12 PM–2:19 PM

Fully Automated Gestational Age Prediction with Fetal
Biometry Images and Deep Neural Networks: The Fetal
Age and Machine Learning Initiative (FAMLI)
Presenter: Alan Rosenbaum, MD, Department of Obstetrics
and Gynecology, University of North Carolina at Chapel Hill
Author: Xiaoning Jiang, PhD, Department of Mechanical and
Aerospace Engineering, North Carolina State University
Author: Arunan Skandarajah, PhD, Bill and Melinda Gates
Foundation
Author: Joan Price, MD, MPH, Department of Obstetrics and
Gynecology, University of North Carolina at Chapel Hill
Author: David Stamilio, MD, MSCE, Department of Obstet-
rics and Gynecology, University of Chapel Hill at North
Carolina
Author: Jeffrey Stringer, MD, Department of Obstetrics and
Gynecology, University of North Carolina at Chapel Hill
Author: Juan Prieto, PhD, Department of Psychiatry, Univer-
sity of North Carolina at Chapel Hill

Objectives: FAMLI aims to develop a low-cost obstetric
ultrasound for use in low- and middle-income countries
(LMICs) that uses machine learning to estimate gestational
age and make diagnoses without requiring a skilled sonogra-
pher. We describe the results of a system for curation, classifi-
cation, and segmentation of historical obstetric ultrasound
images using machine learning.

Methods: An encoder/decoder neural network removed
calipers from historical ultrasound images. An in-paint tech-
nique replaced caliper-containing regions using weighted

averages of neighboring pixels to generate ground truth images.
The machine learner was trained to identify fetal anatomic struc-
tures on 80% of the dataset using a deep neural network whose
algorithm was evaluated using the remaining images. An image
classification task was trained to identify fetal biometry images:
abdominal circumference, head circumference/biparietal diame-
ter, femur length, crown-rump length, and a ‘rejection’ class for
all other images. After the classification task, neural networks
using the U-Net architecture were trained to segment structures
(i.e., identify the borders of the desired structure on the image).
Fetal biometry measurements were calculated using the seg-
mented regions, finding the best fitting ellipse or line depending
on the image category.

Results: The machine learner demonstrated high ability to
correctly classify images including abdominal circumferences
(n = 5615, sensitivity 0.93, specificity 0.96), head circumfer-
ences/biparietal diameters (n = 5443, sensitivity 0.97, specificity
0.99), femur lengths (n = 5652, sensitivity 0.89, specificity 0.99),
and crown-rump lengths (n = 1030, sensitivity 0.78, specificity
0.98). The average area under the receiver operating curve for the
segmentation task was 0.92 compared to calipers placed at the
time of the ultrasound.

Conclusions: We describe a machine learning system
that accurately recognizes sonographic fetal structures. Future
work will include fitting lines and ellipses onto the segmented
structures, permitting measurement and calculation of gesta-
tional age. Applications are diverse, including determination
of gestational age, real-time feedback for training programs,
and greater access to obstetric ultrasound in LMICs.

APRIL 7, 2019, 2:19 PM–2:26 PM

Fetal MRI Utilization Following Sonographic
Identification of Major Fetal Structural Anomalies
Presenter: Christina Herrera, MD, Maternal-Fetal Medicine
Author: John Byrne, Maternal-Fetal Medicine
Author: Haley Clark, Radiology
Author: Diane Twickler, MD, FACR, Radiology
Author: Jodi Dashe, MD, Maternal-Fetal Medicine

Objectives: To characterize population-based utilization
of fetal MRI incorporating recent guidelines about abnormali-
ties for which MRI may provide valuable additional informa-
tion when sonography is limited.

Methods: Singleton pregnancies with prenatal diagnosis
of ≥1 major structural fetal anomaly between January 2010
and May 2018 in our nonreferred population were reviewed.
Anomalous fetuses were entered into a prospectively-
maintained database, using the European Surveillance of Con-
genital Anomalies (EUROCAT) classification. Indications for
fetal MRI were categorized per the American College of
Radiology-Society of Perinatal Radiologists (ACR-SPR) Prac-
tice Parameter (2015).
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Results: 96,358 singleton pregnancies received prenatal
care and delivered at our hospital, 1618 (1.7%) had prenatal
diagnosis of one or more major fetal anomaly, and 419 (0.4%)
met ACR-SPR guidelines for consideration of fetal MRI.
Pregnancies were excluded for fetal loss or termination, leav-
ing 380 initially eligible. MRI was not performed in 20% of
those initially eligible due to improved prognosis on serial
sonography (36), poor prognosis (5), or coexisting chromo-
somal abnormality (34). Fetal MRI was performed in 258 preg-
nancies, 16% of those with prenatal diagnosis of anomaly.
Indications were fetal central nervous system (CNS) anomalies
(66%), thoracic anomalies (16%), and anomalies of the abdo-
men or pelvis, including diaphragmatic hernia (13%). The
most common CNS indications were ventriculomegaly (17%),
myelomeningocele (13%), and agenesis of the corpus cal-
losum (11%).

Conclusions: Fetal MRI was utilized in 16% of those
with prenatal diagnosis of major fetal abnormalities—fewer
than 0.3% of singleton deliveries. Serial sonography or chro-
mosomal abnormalities negated the need for MRI in 20% of
initially eligible cases. Judicious application of ACR-SPR
guidelines in the context of serial sonography and clinical his-
tory results in a relatively small number of fetal MRIs in a
nonreferred population. Thus, specialized expertise in imaging
interpretation for fetal MRI should be provided.

APRIL 7, 2019, 2:26 PM–2:33 PM

Does Abdominal Circumference Matter in the Prediction
of SGA in Gastroschisis?
Presenter: Jose Perez Yordan, MD, University of New Mexico
Department of Obstetrics & Gynecology
Author: Trevor Quiner, MD, University of New Mexico,
Department of Obstetrics & Gynecology
Author: Luis Izquierdo, MD, University of New Mexico
Author: Jacqueline Blackstone, MD, University of New
Mexico

Objectives: Few investigators have assessed the ability
of estimated fetal weight (EFW) with or without abdominal
circumference (AC) to predict small for gestational age (SGA)
at birth in the setting of gastroschisis. We performed a meta-
analysis to examine the utility of including the abdominal cir-
cumference in the prediction of SGA at birth.

Methods: We searched PubMed, and Medline databases
for English language, full-text articles using various search
terms to identify cohort studies assessing EFW in fetuses with
gastroschisis. Case series were excluded. We computed the
test characteristics of EFW both including and excluding the
AC to evaluate its ability to predict SGA.

Results: Our initial search yielded 257 articles. After
excluding unrelated articles, we identified 20 relevant studies
that included estimated fetal weight and birth weights in

gastroschisis patients. Only 10 studies met inclusion criteria.
Two studies, totaling 173 subjects, reported data for EFW
without AC and SGA. The 10 evaluated studies, totaling
685 patients, reported data for EFW with AC and SGA. An
EFW without the AC had a sensitivity of 70.8%, specificity of
83.2%, while EFW with AC had a sensitivity of 61.9%, and
specificity of 75.3%.

Conclusions: An Estimated Fetal weight without an
abdominal circumference had a higher sensitivity, specificity,
PPV and NPV to predict SGA in fetuses with gastroschisis.
EFW calculated without AC trended toward being more likely
to provide reassurance of the fetus not being SGA. More
research is warranted in this area due to small sample sizes of
studies available.

APRIL 7, 2019, 2:33 PM–2:40 PM

Mid-Trimester Ultrasound Predictors of Small for
Gestational Age Neonates
Presenter: Karen Resnick, BA, Baylor College of Medicine
Author: Vishal Patel, MD, Baylor College of Medicine
Author: Cynthia Liang, BA, Baylor College of Medicine
Author: Matthew Smith, BS, McGovern Medical School
Author: Haleh Sangi-Haghpeykar, PhD, MPH, BS, Baylor
College of Medicine
Author: Manisha Gandhi, MD, Baylor College of Medicine &
Texas Children’s Hospital Pavilion for Women
Author: Joan Mastrobattista, MD, FACOG, FAIUM Baylor
College of Medicine

Objectives: To determine if a specific estimated fetal
weight (EFW) or abdominal circumference (AC) measurement
percentile at the 18–24-week ultrasound is associated with a
small for gestational age (SGA) neonate.

Methods: Retrospective case–control study of women
with uncomplicated singleton gestations who delivered a term
SGA neonate identified as having a birth weight (BW) percen-
tile on the Olsen growth curve and had an 18–24-week ultra-
sound in our database. Study period was October 2011 to
January 2018. A similar number of control charts were
requested randomly over the same time period: (1) singleton
term neonates with BW percentile 10–50% and (2) singleton
term neonates with BW percentile 51–90% all who had 18–24
week US in our database. After identifying all infants meeting
BW criteria, a chart review was performed to specifically eval-
uate biometric parameters from the US at 18–24 weeks to
determine potential correlation with EFW percentile and AC
percentile. Pregnancy, neonatal outcomes, and maternal demo-
graphic characteristics were collected.

Results: 549 cases of term neonates BW percentile and
593 controls of term neonates 10–90% percentile (298 neo-
nates 10–50th percentile, 295 neonates 51–90th percentile)
were reviewed. Pregnancy, neonatal outcomes, and maternal
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demographic characteristics are shown in Table 1. Figure 1
displays ROC analysis of the data: (1) low correlation of AC
percentile of cases vs controls (ROC = .68) and (2) low corre-
lation of EFW percentile of cases versus controls
(ROC = .69). These similar low correlations for AC percentile
and EFW percentile of cases versus controls were seen even at
BW percentile.

Conclusions: (1) No tipping point or cutoff EFW or AC
percentile at the 18–24 week ultrasound was identified to pre-
dict an SGA neonate at term; (2) This data is helpful when
counseling women in the mid-gestation about specific biomet-
ric parameters, their significance, and potential need for
follow-up.

APRIL 7, 2019, 11:40 AM–11:47 AM

Contrast-Enhanced

The Preliminary Application of Liver Imaging Reporting
and Data System with Contrast-enhanced Ultrasound on
Small Hepatic Nodules (≤ 2 cm)
Presenter: Wenwu Ling, MD, Department of Ultrasound, West
China hospital of Sichuan University
Author: Qiang Lu, MD, Department of Ultrasound, West
China hospital of Sichuan University
Author: Yan Luo, MD, Department of Ultrasound, West China
hospital of Sichuan University

Objectives: To evaluate the diagnostic accuracy of liver
imaging reporting and data system (LI-RADS) with contrast-
enhanced ultrasound (CEUS) for patients at risk for hepatocel-
lular carcinoma with small hepatic nodules (≤2 cm).

Methods: We retrospectively evaluated 56 CEUS exam
records of patients with hepatic nodules (≤20 mm) and there-
fore at high risk of HCC that were performed between January
2015 and July 2016 at West China hospital. Firstly, each nod-
ule was classified to a LR-CEUS category by two radiologists
according to its imaging features. Final CEUS categorization
was achieved by consensus in case of different opinions.
Observations were then compared to pathological reports and
the correlation between image review results and pathological
reports was then calculated.

Results: Fifty-six patients were ultimately enrolled, of
which 82.14% (46 of 56 patients) are male patients with their
median age of 52.5 years; 54 patients were with hepatitis B
virus (HBV) infection and 2 with hepatitis C virus (HCV)
infection. The median diameter of nodule observations was
1.71 cm (1.43–2.00 cm). Forty-four of 56 observed patients
(78.57%) were diagnosed as HCC. Thirty-seven cases of LR-5
(66.1% [37/56]), 8 cases of LR-4 (14.3% [8/56]), 2 cases of
LR-3 (3.6% [2/56]) and 9 cases of LR-M (16.0% [9/56]) were
identified by observer A. Meanwhile, observer B identified
37 LR-5 (66.1% [37/56]), 8 LR-4 (14.3% [8/56]), 3 LR-3

(5.3% [3/56]) and 8 LR-M (14.3% [8/56]). Interobserver
agreement for CEUS LI-RADS between observer A and B
was κ, 0.690 (95%CI: 0.504, 0.875), illustrating good consis-
tency. For the diagnosis of HCC, the overall diagnostic accu-
racy of LR-5 was 86.49 % (32/37) and that of LR-4 was 50%
(4/8). However, the diagnostic accuracy of LR-M was only
11.11% in the retrospective study.

Conclusions: LI-RADS-CEUS is a potential standardized
categorization system for high-risk HCC patients but might
also increase the false-negative diagnosis of nodules of less
than 2 cm.

APRIL 7, 2019, 12:15 PM–12:22 PM

The Diagnosis Value of Contrast-Enhanced Ultrasound in
Preoperative Predicting of Pancreatic Neuroendocrine
Tumors’ Grade
Presenter: Wen-Ping Wang, MD, PhD, Zhongshan Hospital,
Fudan University
Author: Daohui Yang, MD, Zhongshan Hospital, Fudan
University
Author: Qi Zhang, MD, Zhongshan Hospital, Fudan
University
Author: Jiaying Cao, MD, Zhongshan Hospital, Fudan
University
Author: Yi Dong, MD, PhD, Zhongshan Hospital, Fudan
University

Objectives: The aim of this study was to evaluate
whether the contrast-enhanced ultrasound (CEUS) with quan-
titative analysis could be effectively in predicting pancreatic
neuroendocrine tumors’ (PNET) grade before operation.

Methods: Over a period of three years, 36 patients with
operation and histopathologically proved PNET were evalu-
ated. ACUSON S2000 OXANA US system (Siemens Medical
Solutions, Mountain View, CA, USA), equipped with a C6–1
transducer was used. Time–intensity curves were created and
quantitative indexes of CEUS were analyzed. CEUS quantita-
tive indexes were compared to histopathological features using
the Mann-Whitney U test. Diagnostic accuracy was assessed
by ROC-AUC analysis; sensitivity and specificity were
assessed for each quantitative index.

Results: After injection of ultrasound contrast agents,
most PNET lesions displayed focal hyperenhancement (83.3
%) in the arterial phase. During the late phase, most PNET
lesions were hyper- (66.6 %) or iso-enhancing (33.3 %). Two
patients showed vascular involvement by CEUS. Liver metas-
tases were detected in 3 patients during the late phase scan of
the whole liver. Among all CEUS quantitative indexes, area
under curve (AUC) was significantly higher in G2 and G3
PNET tumors with ROC-AUC 0.731, sensitivity 81.8 %
(95 % CI: 62.2–91.3) and specificity 65.2 % (95 % CI:
43.7–80.1). No significant differences between different tumor
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groups were found for other CEUS quantitative
indexes (p > 0.05).

Conclusions: CEUS analysis might be helpful in preop-
erative predicting tumor grade, vascular involvement and liver
metastases of PNET. AUC is the most accurate parameter for
identification of PNET with malignant behavior.

APRIL 7, 2019, 12:22 PM–12:29 PM

Tumor Response to Ultrasound-Stimulated Microbubbles
and Hyperthermia in vivo
Presenter: Deepa Sharma, PhD, Sunnybrook Health Sciences
Centre
Author: Anoja Giles-Sunnybrook Health Sciences Centre
Author: Amr Hashim, Sunnybrook Health Sciences Centre
Author: Martin Stanisz, Sunnybrook Health Sciences Centre
Author: William Tyler Tran, MSc, PhD, Sunnybrook Health
Sciences Centre
Author: Gregory Czarnota, PhD, MD, FRCPC, Sunnybrook
Health Sciences Centre

Objectives: Ultrasound-stimulated microbubbles
(USMB) have been demonstrated to enhance treatment effects
when combined with various treatments including radiation
therapy or chemotherapy. Similarly, hyperthermia (HT) effects
are enhanced when combined with USMB in vitro (Ghoshal
and Oelze, 2015). In the study here, we investigated the effect
of USMB in combination with HT on tumor response in a
prostate cancer xenograft (PC-3) model in vivo.

Methods: Tumor-bearing mice (n = 150), with prostate
cancer xenografts, were exposed to 12 treatment conditions
consisting of 1% (v/v) Definity microbubbles stimulated at
various ultrasound pressures. Animal-borne xenograft tumors
were exposed to HT treatments at 43�C in water bath for
10, 40 and 50 min. Changes in tumor cell death and the vascu-
lar index were determined 24 hours after the treatments which
included treatments with USMB only, HT alone and combined
USMB+HT therapy. Deoxynucleotidyl transferase dUTP
nick-end labeling (TUNEL) staining was used to access cell
death and a cluster of differentiation 31 (CD31) labeling was
used for vascular index determination.

Results: Tumor exposed to USMB in the combination of
HT resulted in enhanced cell death with (>52%) (p < 0.05)
compared to an untreated tumor or a tumor treated with HT
alone or USMB demonstrating less (<20%) cell death. Fur-
thermore, a comparable significant decrease in the vascular
index (p < 0.05) was observed with combined treatment com-
pared to USMB only or HT alone treated tumors.

Conclusions: The study here revealed that combined
treatment of USMB with HT resulted in increased cell death
and reduced vascularity. Combining HT with USMB is a
novel therapeutic approach to improve the efficacy of
treatment.

APRIL 7, 2019, 12:29 PM–12:36 PM

Can Contrast-Enhanced Ultrasound Identify Patent
Feeding Vessels in TACE Patients with Residual Tumor
Vascularity?
Presenter: Corinne Wessner, BS, RDMS, RVT, Thomas Jeffer-
son University
Author: Colette Shaw, MD, Thomas Jefferson University
Author: Maria Stanczak, MS, RDMS, RVT, Thomas Jefferson
University
Author: Sriharsha Gummadi, MD, Thomas Jefferson Univer-
sity, Lankenau Medical Center
Author: Allison Tan, MD, Thomas Jefferson University
Author: Andrej Lyshchik, MD, PhD, Thomas Jefferson
University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University

Objectives: Transarterial chemoembolization (TACE) of
hepatocellular carcinoma (HCC) is often iterative, requiring
selective retreatment of residual tumor feeding vessels. The
objective of this study was to determine if a sonographer per-
forming contrast-enhanced ultrasound (CEUS) can identify the
intra or extrahepatic vasculature supplying the residual tumor
to aid in retreatment planning.

Methods: To date 47 patients have undergone CEUS
follow-up of HCC TACE therapy as part of an ongoing IRB-
approved clinical trial. CEUS was performed the morning
prior to TACE, 1–2 weeks post TACE, and approximately
1 month post TACE using a Logiq E9 with a C1–6 transducer
(GE Healthcare). A sonographer blinded to the 1 month
follow-up MRI and angiogram reviewed the CEUS examina-
tions of patients that were later retreated to determine the
active feeding vessels. These results were compared to the
angiogram obtained during retreatment as the reference
standard.

Results: Eleven patients had residual tumors retreated by
embolization. In these patients, the sonographer correctly
identified 91% of the feeding vessels later confirmed by angi-
ography. Importantly, the discordant case consisted of uncon-
ventional vascularity with flow from the medial left hepatic
artery feeding a segment 8 tumor partially obscured by lung.
In this case, CEUS demonstrated a partially treated tumor with
minimal internal flow, but was unable to identify any major
hepatic vascularity adjacent to the tumor.

Conclusions: While a larger sample size is needed,
CEUS appears to aid in TACE retreatment by identifying
active feeding vessels requiring further embolization.
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APRIL 7, 2019, 12:36 PM–12:43 PM

Real-time Noninvasive Intracardiac Pressure Estimation
Using Subharmonic Signals: Preliminary Clinical Results
Presenter: Cara Esposito, MS, Thomas Jefferson University
and Drexel University
Author: Jaydev Dave, PhD, DABR, MS Thomas Jefferson
University
Author: Maureen McDonald, DHSc, MBA, RDCS, RDMS,
Thomas Jefferson University
Author: Priscilla Machado, MD, Thomas Jefferson University
Author: Ira Cohen, MD, Thomas Jefferson University
Author: Praveen Mehrotra, MD, Thomas Jefferson University
Hospital
Author: Michael Savage, MD, Thomas Jefferson University
Author: David Fischman, MD, Thomas Jefferson University
Author: Nicholas Ruggiero, MD, Thomas Jefferson University
Author: Paul Walinsky, MD, Thomas Jefferson University
Author: Ataul Qureshi, MD, Thomas Jefferson University
Author: Gordon Reeves, MD, Thomas Jefferson University
Author: Andrew Boyle, MD, Thomas Jefferson University
Author: Eron Sturm, MD, Thomas Jefferson University
Author: Kristopher Dickie, B. Tech, Clarius Mobile Health
Author: Marguerite Davis, Thomas Jefferson University
Hospital
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University

Objectives: Subharmonic aided pressure estimation
(SHAPE) is based on obtaining ambient pressure dependent
subharmonic signals from contrast microbubbles. The purpose
of this work was to evaluate if Definity (Lantheus Medical
Imaging, Inc., N Billerica, MA) or Sonazoid (GE Healthcare,
Oslo, Norway) microbubbles are useful for intracardiac pres-
sure estimation using SHAPE

Methods: Patients scheduled for a left and/or right heart
catheterization procedure were approached for participation in
this IRB-approved study. Consenting patients received an
infusion of Definity (29 patients; 2 vials in 50 mL of saline;
infusion rate: 4–10 mL/min) or Sonazoid (30 patients; rate
(mL/hour) = 0.18x weight in kg co-infused with saline at
120 mL/hour) during the catheterization procedure. Cardiac
catheterization pressures and SHAPE data were acquired syn-
chronously using a customized interface developed on a
SonixTablet scanner (BK Medical, Peabody, MA). Previously
determined optimal parameters for Definity (ftransmit: 3.0
MHz; chirp down pulse) and for Sonazoid (ftransmit: 2.5
MHz; square wave pulse) were used for SHAPE data acquisi-
tion. First, the acoustic output eliciting maximum ambient
pressure sensitivity for SHAPE were determined for each
patient individually. Then, SHAPE data was acquired at that
acoustic output. Correlation coefficients between the SHAPE
and pressure catheter data were computed using MATLAB
(Mathworks, Natick, MA).

Results: The correlation coefficient between SHAPE and
pressure catheter data obtained from the left ventricle was
−0.87 � 0.05 (range: −0.78 to −0.93) and −0.83 � 0.04
(range: −0.79 to −0.88) for Definity and Sonazoid infusions,
respectively. For data from the right ventricle, the correlation
coefficient was −0.87 � 0.05 (range: −0.74 to −0.93) and
−0.81 � 0.05 (range: −0.76 to −0.85) for Definity and
Sonazoid infusions, respectively.

Conclusions: Our preliminary results indicate good cor-
relation between in vivo SHAPE and clinical pressure catheter
based intracardiac pressures.

APRIL 7, 2019, 12:43 PM–12:50 PM

Contrast-Enhanced Ultrasound in the Management of
Indeterminate Renal Masses in Patients with Chronic
Kidney Disease
Presenter: Sriharsha Gummadi, MD, Thomas Jefferson Uni-
versity, Lankenau Medical Center
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Andrej Lyshchik, MD, PhD, Thomas Jefferson
University
Author: Edouard Trabulsi, MD, Thomas Jefferson University
Author: Costas Lallas, MD, Thomas Jefferson University
Hospital

Objectives: To evaluate the clinical impact of CEUS
characterization of indeterminate renal lesions in patients with
chronic renal impairment.

Methods: In this retrospective chart review, CEUS per-
formed for indeterminate renal masses was polled from
January 1, 2014, to January 1, 2018, resulting in a total of
59 patients with 70 renal lesions. Only the largest lesion in
each kidney was analyzed. Then, only patients with chronic
renal impairment (eGFR <60) and an available pre-CEUS
cross-sectional imaging (CT or MRI) within the last 6 months
were selected, resulting in a total of 30 patients with 36 renal
lesions.

Results: The mean lesion size was 2.4 � 1.6 cm and this
did not differ significantly between diagnostic and manage-
ment groups. Over half of the patients with indeterminate renal
lesions undergoing CEUS for further workup presented for
renal transplant clearance (53.3%). Despite having known
impaired renal function, 23.3% of the patients still received
either iodine or gadolinium based contrast agent injection dur-
ing initial cross-sectional imaging. After CEUS, 52.8% of the
masses were classified as benign and 47.2% as suspicious or
indeterminate. CEUS managed to provide a definitive manage-
ment recommendation in 76.7% of patients (56.7% expectant
and 20.0% intervention), while the remaining 23.3% were
referred for interval follow-up. Of note, only 1 patient (3% of
the reviewed population) needed a subsequent contrast-
enhanced CT specifically for follow-up of the indeterminate
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mass within 6 months following CEUS. This lesion was
poorly visualized by ultrasound due to inadequate acoustic
windows.

Conclusions: Our data demonstrates that CEUS serves as
a valuable diagnostic adjunct in the evaluation of indetermi-
nate renal lesions, particularly in renal transplant evaluation
and reduces the need for further contrast-enhanced cross-
sectional imaging.

APRIL 7, 2019, 12:50 PM–12:57 PM

Role of Advanced Ultrasound Techniques in Diagnosis of
Scrotal Pathology in the Pediatric Population
Presenter: Dean Huang, BMedSci BMBS FRCR EBIR
FCIRSE, King’s College Hospital, London
Author: Filippo Pesapane, Kings College Hospital, Depart-
ment of Clinical Radiology
Author: Annamaria Deganello, MD, King’s College Hospital,
London
Author: Maria Sellars, King’s College Hospital, London
Author: Paul Sidhu, BSc, MBBS, MRCP, FRCR, FAIUM,
King’s College London

Objectives: Current teaching exhibition aims to illustrate
an overview of pediatric scrotal pathologies on Multi-
parametric Ultrasound (MP-US) which includes recent ultraso-
nography techniques such as and US strain elastography and
contrast-enhanced ultrasonography (CEUS).

Methods: A retrospective case review of MP-US exami-
nations for scrotal pathology performed between January 2012
and January 2018 were carried out. Cases with imaging indi-
cations pertinent to the pediatric population, including scrotal
abnormalities encountered in children in both the acute and
nonemergent settings such as, torsion, trauma, paratesticular
mass, and tumor-mimics, were selected.

Results: US has a pivotal role in the pediatric population
as it has the advantages of being radiation-free, noninvasive and
readily accessible. Contrast-enhanced ultrasound improves its
accuracy of assessment of the vascularity within an abnormality,
and is advantageous in the pediatric population, such as in
assessing testicular viability in blunt testicular trauma, or con-
firming avascularity in missed testicular torsion. Strain
elastography allows assessment of inherent stiffness of lesions
and together with CEUS, including qualitative enhancement
pattern and quantitative time–intensity curve analysis, improves
characterization of pediatric scrotal tumors and tumor-mimics
such as epidermoid cysts, infarction and abscess.

Conclusions: While the culminating experience of MP-US
scrotal imaging applies mostly to adults, some are unique to the
pediatric population MP-US is a useful adjuvant in the evalua-
tion of pediatric scrotal pathologies, especially in cases of mis-
sed torsion, trauma and characterization of tumor-mimics.

APRIL 7, 2019, 12:57 PM–1:04 PM

Residual Tumor Quantification using Volumetric
Contrast-Enhanced Ultrasound for Renal Cell Carcinoma
Ablation Follow-Up
Presenter: Matthew Carr, BS, Sidney Kimmel Medical Col-
lege, Thomas Jefferson University
Author: Kibo Nam, PhD, Thomas Jefferson University
Author: Colette Shaw, MD, Thomas Jefferson University
Author: Robert Adamo, MD, Thomas Jefferson University,
Department of Radiology
Author: Costas Lallas, MD, Thomas Jefferson University
Hospital
Author: Ji-Bin Liu, MD, Thomas Jefferson University
Author: Edouard Trabulsi, MD, Thomas Jefferson University
Author: Maria Stanczak, MS, RDMS, RVT, Thomas Jefferson
University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Andrej Lyshchik, MD, PhD, Thomas Jefferson
University

Objectives: Renal cell carcinoma (RCC) is frequently
treated by ablation and long-term follow-up imaging to moni-
tor for recurrence. Contrast-enhanced ultrasound (CEUS) has
been shown to be useful in the postablation monitoring of
RCC. The aim of this study was to quantify fractional vascu-
larity within the ablation zone to assess RCC recurrence using
volumetric CEUS.

Methods: Fifty-one consenting patients were enrolled in
an IRB-approved study to undergo volumetric CEUS exams
in addition to clinically scheduled contrast-enhanced cross-
sectional imaging. The CEUS exams were performed using a
Logiq E9 ultrasound scanner with RAB2–5 probe (GE
Healthcare, Waukesha, WI). Following baseline volumetric
B-mode imaging, CEUS volumes were captured in coded har-
monic imaging mode during administration of a 1 ml bolus
injection of Optison (GE Healthcare, Princeton, NJ). Tumor
and enhancing volumes were obtained by adding the
corresponding areas on 15 equidistance 2D images extracted
from volumetric B-mode and CEUS imaging, respectively,
using 4D View software (GE Healthcare, Zipf, Austria). Abla-
tion cavity volumes from the CEUS and B-mode images were
then manually selected using MATLAB (Mathworks, Natick,
MA). Percent volume vascularity was calculated using the fol-
lowing formula: Fractional vascularity (%) = 100 (non-
enhancing ablation volume/total ablation volume) X 100.

Results: To date 15 cases have undergone residual tumor
quantification, which includes 2 cases of recurrence (which
were subsequently treated). Nonrecurrent ablation cavities
(n = 13) had an average residual fractional vascularity percent
of 16.52% � 5.30%. This residual enhancement was attrib-
uted to fat necrosis and scarring associated enhancement
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within the ablation zone. RCC recurrence demonstrated signif-
icantly higher residual fractional vascularity within the abla-
tion zone (p = 0.019; 91.51% � 8.20%).

Conclusions: Preliminary results indicate volumetric
CEUS can determine residual tumor area and differentiate
recurrent from nonrecurrent RCC.

APRIL 7, 2019, 1:04 PM–1:11 PM

Contrast-Enhanced Ultrasound Predicts Long-Term
Treatment Response of Hepatocellular Carcinoma to
Radioembolization
Presenter: Lauren Delaney, PhD, Thomas Jefferson
University
Author: Andrej Lyshchik, MD, PhD, Thomas Jefferson
University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Corinne Wessner, BS, RDMS, RVT, Thomas Jefferson
University
Author: Sriharsha Gummadi, MD, Thomas Jefferson Univer-
sity, Lankenau Medical Center
Author: Priscilla Machado, MD, Thomas Jefferson University
Author: Patrick O’Kane, MD, Thomas Jefferson University
Hospital
Author: Allison Tan, MD, Thomas Jefferson University
Author: Colette Shaw, MD, Thomas Jefferson University

Objectives: To determine if quantitative contrast-
enhanced ultrasound (CEUS) can predict long-term response
of hepatocellular carcinoma (HCC) to radioembolization ther-
apy (RT).

Methods: Seven patients scheduled for RT of a previ-
ously untreated HCC mass signed informed consent as part of
an ongoing IRB-approved study. RT was performed using
segmental delivery of Y90 Theraspheres at doses ranging from
117 to 152 Gy. Patients underwent CEUS immediately after
and 7 and 14 days posttreatment. Ultrasound imaging was per-
formed using a Siemens S3000 Helx scanner with a C61 probe
in dual 2D B-mode/contrast pulse sequencing mode. Treat-
ment response was evaluated with MRI using modified
response evaluation criteria in solid tumors (mRECIST) 3–4
months posttreatment by two radiologists in consensus. CEUS
data was analyzed by quantifying tumor perfusion and residual
fractional vascularity.

Results: Evaluation with mRECIST criteria classified
1 patient as having stable disease (SD), 4 patients with partial
response (PR), and 2 patients with complete response (CR). No
noticeable changes in tumor vascularity and perfusion were
observed the day of RT. At 7 days posttreatment, the patient
that was later deemed to have SD had significantly greater resid-
ual tumor vascularity (62.12 � 4.48% across multiple slices)

than PR (37.14 � 3.15%, p = 0.0002) and CR (13.14 � 1.32%,
p < 0.0001). Additionally, patients with CR exhibited less resid-
ual tumor vascularity than PR 7 days posttreatment
(p < 0.0001). At 7 days, CR showed greater tumor perfusion
(0.46 � 0.04 ml/s*mg, p < 0.0001) than PR (0.10 �
0.03 ml/s*mg) and SD (0.15 � 0.03 ml/s*mg, likely due to
inflammatory response. Importantly, at 14 days, SD exhibited
significantly greater tumor perfusion (4.53 � 1.21 ml/s*mg,
p < 0.0001) than both PR (0.11 � 0.06 ml/s*mg) and CR
(0.52 � 0.09 ml/s*mg) groups. Therefore, CEUS provides
important preliminary diagnostic information regarding patient
response to RT.

Conclusions: While larger sample sizes and longer follow-
up is required to fully evaluate effectiveness, CEUS appears to
provide an earlier indicator of RT response at 2 weeks com-
pared to the current 3–4 month posttreatment MRI.

APRIL 7, 2019, 12:47 PM–12:54 PM

Ultrasound Findings Of Contraceptive Devices: A Pictorial
Review
Presenter: Ethan Tang, MD, Maricopa Integrated Health
System
Author: Albert Roh, MD, Maricopa Medical Center
Author: Joel Barkley, MD, RDMS, Maricopa Integrated
Health System
Author: Mary Connell, MD, Maricopa Integrated Health
System

Objectives: To familiarize readers with ultrasound find-
ings of intrauterine devices (IUDs). We will present cases
from our institution including normal IUDs, complications,
and atypical IUDs.

Methods: We conducted a retrospective chart review of
patients seen at our gynecology clinic between September
6, 2016 and September 12, 2018 who underwent nonobstetric
sonographic imaging and had an IUD in place. We cross-
referenced identified cases with the system-wide picture
archiving and communication system (PACS) to locate any
correlating imaging studies.

Results: Fifty-five cases met inclusion criteria. Imaging
demonstrated 41 (75%) IUDs with normal position, 12 (22%)
with malposition or malrotation, 1 (2%) with fragmentation
after attempted removal, and 1 (2%) with intra-abdominal
location. Hormone-eluting IUDs appeared partially hyper-
echoic with posterior shadowing. Copper IUDs appeared
entirely hyperechoic with marked shadowing. On CT both
types were hyperdense but varied in degree of streak artifact
and arm morphology. Imaging findings correlated with their
respective all-plastic and part-plastic, part-metal composition.
Three (5%) cases of atypical IUDs were identified. The first
appeared S-shaped and homogeneously hyperechoic with mar-
ked shadowing. The second appeared T-shaped with an
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additional arm on each side and heterogeneously hyperechoic
with moderate shadowing. The third appeared T-shaped and
minimally hyperechoic with minimal shadowing, which corre-
lated with gross inspection showing a variant of the copper
IUD containing less copper than normal.

Conclusions: Ultrasound is a first-line tool for evaluating
proper IUD positioning and associated complications. Proper
identification of IUD type is important and can assist with
determining expiry date and ensuring intact removal. These
devices have typical imaging characteristics. Hormonal and
copper IUDs have slight differences on ultrasound and more
prominent differences on CT. As new devices emerge,
updated knowledge of their imaging features is important for
healthcare professionals. However, we should also be prepared
to encounter atypical devices, both foreign and historical.

APRIL 7, 2019, 12:54 PM–1:01 PM

Endometrial Abnormalities: Correlation between Different
Diagnostic Modalities
Presenter: Irene Peregrin-Alvarez, MD, University of Tennes-
see Health Science Center
Author: Robert Roman, MD, University of Tennessee Health
Science Center
Author: Mary Emily Christiansen, MD, University of Tennes-
see Health Science Center
Author: Laura Detti, MD, University of Tennessee Health Sci-
ence Center

Objectives: Transvaginal ultrasound (TVUS) is the pri-
mary tool used for investigation of the pelvis. Sonohysterogram
(SIS) further defines the presence of endometrial abnormalities.
A new endometrial abnormality, a diffusely heterogeneous
thickened endometrium with folds/waves, has been previously
described and was here named “redundant endometrium” (RE).
Our objective is to evaluate the diagnostic accuracy of TVUS
and SIS for identification of endometrial abnormalities and the
correlation with hysteroscopy (HSC) and pathology. Secondary
objective was to investigate RE’s histologic features.

Methods: This was a retrospective review of patients
20–45 years of age who presented between April 2015 and
May 2018. Each patient underwent a TVUS on her first visit
regardless of menstrual cycle phase, followed by a SIS in pro-
liferative phase. Endometrial abnormalities were categorized
as polyps, RE or normal. HSC was performed when abnormal
SIS findings were diagnosed. Statistical analysis was per-
formed using descriptive statistics.

Results: TVUS in 111 patients showed 54 normal endo-
metria and 57 polyps and/or RE, while 99 SIS in the same
patients showed 28 normal endometria and 71 polyps and/or
RE. Pathology confirmed 33 endometrial polyps and 43 RE,
3 (7%) of which were endometrial hyperplasia and 40 normal
proliferative, or secretory, endometrium. For polyps, TVUS

showed sensitivity75.9%, specificity 90.9%, PPV 93.2%, and
NPV 69.8%; SIS showed sensitivity 89.1%, specificity 92.8%,
PPV 95.3%, and NPV 83.9%. For RE, TVUS showed sensi-
tivity 78.2%, specificity 90.9%, PPV 93.5%, and NPV 71.4%;
SIS showed sensitivity 63.8%, specificity 92.8%, PPV 93.8%,
and NPV 60.5%. At pathology, polyps were confirmed 100%
of the cases as benign.

Conclusions: SIS showed the highest sensitivity for diag-
nosing polyps and the lowest for RE. In reproductive age
women, benign secretory and proliferative endometrium is the
predominant histology in RE, however a small proportion har-
bors endometrial hyperplasia. Based on these results, we advo-
cate further evaluation of RE diagnosed with TVUS/SIS.

APRIL 7, 2019, 1:01 PM–1:08 PM

Ultrasound Evaluation of Uterine Cavity Remodeling
After in vitro Fertilization
Presenter: Robert Roman, MD, University of Tennessee
Health Science Center
Author: Laura Detti, MD, University of Tennessee Health Sci-
ence Center
Author: Irene Peregrin-Alvarez, MD, University of Tennessee
Health Science Center
Author: Mary Oglesby, University of Tennessee Health Sci-
ence Center
Author: Mary Emily Christiansen, MD, University of Tennes-
see Health Science Center

Objectives: Trial embryo transfer (ET) before in vitro
fertilization (IVF) allows for the clinical determination of uter-
ine cavity length (UCL) to optimize embryo placement during
clinical ET. The majority of studies have shown that optimal
pregnancy rates occur with clinical ET at a depth of 15 mm
from the uterine fundus. In our study, we sought to determine
the effect of ovarian stimulation and endometrial preparation
on UCL using 2-D transabdominal ultrasound.

Methods: We performed a retrospective cohort study
comparing documented 2-D transabdominal ultrasound mea-
surements of UCL at time of trial ET and clinical
ET. Statistical analyses were performed with SPSS v. 25 with
paired sample t-test and significance determined
with p < 0.05.

Results: 70 patients that underwent 91 IVF-ET cycles
between 2015 and 2018 at our academic center met inclusion
criteria. Patients demographics include median age 34 (inter-
quartile range [IQR]: 31, 37), gravida 1 ([IQR]: 0, 2), parity
0 ([IQR]: 0, 0), and BMI 25.87 ([IQR]: 21.78, 30.01). There
was a statistically significant increase in UCL by 11.9 mm
after IVF stimulation (p < 0.001), compared to trial ET. Mean
UCL at time of trial ET was 7.66 cm (�0.98 cm) and at clini-
cal ET was 8.85 cm (�0.98 cm).

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019

S35



Conclusions: The uterine cavity undergoes a significant
length change during ovarian stimulation and endometrial
preparation. These findings confirm the remarkable uterine
plasticity in response to hormonal stimulation even before
pregnancy ensues. These changes in UCL should be consid-
ered during ultrasound-guided clinical ET to assure appropri-
ate embryo placement.

APRIL 7, 2019, 12:15 PM–12:22 PM

Elastography

Feature Based 2D Multistage Strain Estimation Method
Presenter: Brian Garra, MD, FAIUM, Division of Imaging,
Diagnostics and Software Reliability, OSEL, CDRH, FDA
Author: Muntasir Shamim, IUT
Author: S. Kaisar Alam, PhD, FAIUM
Author: Nima Akhlaghi, PhD, FDA
Author: Areeq Hasan
Author: Maisha Alam
Author: Kamrul Hasan
Author: Ruhul Amin
Author: Rafiul Hasan

Objectives: We describe a novel strain estimation algo-
rithm that improves SNR and resolution. The lesions in the
in vivo images are better visible.

Methods: The algorithm uses multilevel block-matching.
In the first level, 2D block-matching is used on grayscale data
to get estimate the bulk motion of large areas (windows). Any
estimate with a correlation value below a threshold (we used
0.8) is considered unreliable and replaced with interpolated
values. For the next level, the kernel and search window sizes
are reduced. Furthermore, the residual displacements are
expected to be small; thus, correlation-lag-range is also reduced.
These residual displacements are added to the original bulk dis-
placements. Before computing the final displacements, the post-
compression data are “unwrapped” using the displacement
values and the final residual displacements are computed. This
reduces the error from signal decorrelation resulting from tissue
deformation. Strain images are computed from displacements
using the least-squares method. A weighted average of the
strain images at different levels (trade-off between SNR and res-
olution) is calculated to compute the final strain image.

Results: We applied our algorithm on simulated, phan-
tom, and in vivo data. Our algorithms improved the SNR by
5 dB at a resolution of half the data size. For the in vivo data,
the lesion was better visible at an improved resolution. It is
generally accepted that strain images computed from the RF
data have better precision that those computed from enve-
lopes. However, we found the images to have similar

performances for RF or detected data. This would make strain
imaging possible even for machines that does not provide RF.

Conclusions: Preliminary results demonstrate that the
proposed multilevel algorithm provides improved strain
images even for envelopes.

APRIL 7, 2019, 12:22 PM–12:29 PM

Dictionary Learning and Sparse Representation for
Imaging Liver Microwave Ablation Procedures
Presenter: Robert Pohlman, MS, University of Wisconsin,
Madison
Author: Tomy Varghese, PhD, FAIUM, University of Wisconsin,
Madison

Objectives: As an alternative to the clinical gold standard
contrast-enhanced computed tomography (CECT), electrode
displacement elastography (EDE) has demonstrated the poten-
tial for transforming ultrasound into a comparable, non-
ionizing imaging modality for validating the efficacy of liver
microwave ablation (MWA) procedures. A limitation with
EDE is the decorrelation noise degrading displacement estima-
tion thereby reducing lesion detectability and delineation. To
combat this limitation, a machine learning approach utilizing
global dictionary learning was utilized to provide noise reduc-
tion in displacement estimation.

Methods: An over-complete, global dictionary was trained
directly from EDE phantom displacement maps estimated using
a Multilevel method. The resulting global dictionary was used
to sparsely represent noisy displacement maps with low noise
maps while retaining important edge information. Remaining
patches were averaged to reduce noise. Since noise is difficult
to represent sparsely, dictionary represented displacements
effectively reduce noise for strain tensor visualization.

Results: Dictionary representation resulted in strain ten-
sor images with more consistent contrast and higher signal-to-
noise ratio (SNR) and contrast-to-noise ratio (CNR) of 1.55
dB and 4.34 dB respectively when compared to original dis-
placements estimated from an EDE phantom. Additionally,
dictionary representations were validated using in vivo
datasets, which presented with similar improvement further
demonstrating the efficacy of dictionary representations.

Conclusions: Dictionary representations are a newer
application for denoising displacement estimations demon-
strating improved lesion delineation and little degradation
leading EDE closer to a comparable imaging modality of
CECT for imaging MWA procedures.

*Funded by NIH 2R01 CA112192.
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APRIL 7, 2019, 12:29 PM–12:36 PM

Displacement Estimation Algorithms for Electrode
Displacement Elastography in Liver Microwave Ablation
Procedures
Presenter: Robert Pohlman, MS, University of Wisconsin,
Madison
Author: Jingfeng Jiang, PhD, Michigan Technological
University
Author: Timothy Ziemlewicz, MD, University of Wisconsin
Department of Radiology
Author: Marci Alexander, BSN, UW Hospital Ablation
Program
Author: Kelly Wergin, UW Hospital
Author: James Hinshaw, MD, University of Wisconsin School
of Medicine and Public Health.
Author: Meghan Lubner, MD, University of Wisconsin School
of Medicine and Public Health
Author: Shane Wells, MD, University of Wisconsin School of
Medicine and Public Health
Author: Fred Lee, MD, University of Wisconsin School of
Medicine and Public Health
Author: Tomy Varghese, PhD, FAIUM, University of Wiscon-
sin, Madison

Objectives: Percutaneous minimally invasive microwave
ablation (MWA) provides high success rates similar to surgi-
cal resection for hepatocellular carcinoma and liver metasta-
ses. However, MWA procedures require accurate image
guidance during the procedure and for postprocedure assess-
ments. Ultrasound electrode displacement elastography (EDE)
has demonstrated utility for nonionizing imaging of phantoms,
ex vivo, and recently in vivo ablated regions. We propose to
evaluate EDE’s efficacy for visualizing regions of thermal
necrosis created with MWA in the ablation suite using differ-
ent displacement estimation algorithms.

Methods: To validate EDE efficacy, we investigated three
strategies for displacement vector tracking and strain tensor esti-
mation, namely Coupled Subsample Displacement Estimation
(CSDE), a multilevel 2-D normalized cross-correlation method,
and quality-guided displacement tracking (QGDT). A qualita-
tive and quantitative comparison of these three algorithms over
70 patients after an MWA procedure was performed.

Results: Qualitatively, CSDE presented sharply delin-
eated boundaries and ablated regions with low noise. Multi-
level and QGDT contain more visible noise artifacts, but
delineation is seen more consistently over the entire ablated
region. Quantitative comparison indicated CSDE with more
consistent mean and standard deviations of strain tensor mag-
nitudes within the ablated region as well as higher contrast,
while Multilevel and QGDT provided higher CNR. The Multi-
level approach also provides the highest success rates of 86%
and 75% on axial and lateral strain tensor images for visualiza-
tion of thermal necrosis.

Conclusions: Quantitative metrics such as the mean,
standard deviation, and CNR from strain tensor magnitudes
for the three methods showed statistically significant differ-
ences (p < <<0.001), while contrast was not statistically differ-
ent. The high CNR and success rates obtained with the
Multilevel approach leads to it being the best choice in a clini-
cal setting. We also verified the ability of all methods to
deliver consistent and reproducible delineation for EDE in the
ablation suite.

*Funded by NIH 2R01 CA112192.

APRIL 7, 2019, 12:36 PM–12:43 PM

Viscoelastic Response (VisR) Ultrasound Detects Changes
in Mechanical Properties of Renal Medulla and Cortex
Following Ischemia-Reperfusion Injury (IRI) in Pig
Kidney, In Vivo
Presenter: Caterina Gallippi, PhD, University of North Caro-
lina Chapel Hill
Author: Timothy Nichols, MD, Department of Medicine, Uni-
versity of North Carolina at Chapel Hill
Author: Elizabeth Merricks, PhD, Department of pathology
and laboratory medicine, University of North Carolina at
Chapel Hill
Author: Dwight Bellinger, PhD, Department of pathology and
laboratory medicine, University of North Carolina at
Chapel Hill
Author: Lauren Wimsey, DVM, Department of Comparative
Medicine, University of North Carolina at Chapel Hill
Author: Mellissa Caughey, PhD, Department of Medicine,
University of North Carolina at Chapel Hill
Author: Stephanie Montgomery, PhD, Animal Histopathol-
ogy & Laboratory Medicine Core
Author: Murad Hossain, MS, Joint Department of Biomedical
Engineering, University of North Carolina at Chapel Hill

Objectives: Chronic kidney disease is associated with
progressive fibrosis and inflammation. The current standard
for evaluating such features is invasive biopsy, with associated
risk and cost. A noninvasive alternative is to interrogate the
mechanical property alterations that occur with fibrosis and
inflammation. VisR is a new acoustic radiation force (ARF)-
based imaging method that noninvasively interrogates elastic
and viscous properties of tissues. The objective of this work is
to evaluate the utility of in vivo VisR ultrasound for detecting
renal inflammation in a swine model following Ischemia-
Reperfusion Injury.

Methods: In 6 pigs, inflammation was induced in one
kidney using ischemia (duration = 1.5 hours) reperfusion
(duration = 2.5 hours) injury. VisR was performed in both the
injured and contralateral (control) kidneys, using two succes-
sive ARF excitations (duration = 70μs) with F/1.5 and at focal
depth of 23 mm. Peak displacement (PD), relative elasticity
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(RE), and relative viscosity (RV) were derived from the ARF-
induced displacement. Median PD, RE, and RV metrics were
calculated in four region of interests (ROI), cortex (outer, cen-
ter, and inner), and medulla. The ratios of a given metric for
all possible ROI combinations were calculated, and the
corresponding ratios were statistically compared between IRI
versus control kidney.

Results: Histology indicates mild inflammation in injured
cortex and medulla, with predominantly neutrophils,
degenerating tubule cells, and proteinaceous materials in
tubules to varying extents. Associated with tissue damage, PD
and RE ratios of inner, center, and outer cortex over medulla
were significantly lower in IRI versus control kidney
(p < 0.05). The lower ratios in IRI were due to the increased
stiffness in the medulla of IRI kidney. RV ratios in center cor-
tex over medulla and outer cortex over medulla were signifi-
cantly higher and lower, respectively, in IRI versus control
kidney.

Conclusions: These results suggest that VisR noninva-
sively detects changes in elasticity and viscosity associated
with IRI in a swine model and may be diagnostically relevant
to delineating inflammation in human kidney.

APRIL 7, 2019, 12:43 PM–12:50 PM

Association Between Shear-Wave Elastography and
Autoimmune Hepatitis Pathological Evaluation
Components
Presenter: Arinc Ozturk, MD, Massachusetts General Hospital
Author: Manish Dhyani, Department of Radiology / Lahey
Hospital & Medical Center
Author: Atul Bhan, Department of Pathology / Massachusetts
General Hospital
Author: Anthony Samir, Massachusetts General Hospital
Author: Maryam Vejdani-Jahromi, Department of Radio-
logy/UT Southwestern Medical Center

Objectives: Autoimmune Hepatitis (AIH) is a chronic
inflammatory liver disease that results in liver dysfunction and
cirrhosis. Diagnosis of AIH is based on blood markers in com-
bination with liver biopsy. Ultrasound shear-wave
elastography (SWE) has been shown to detect liver fibrosis in
chronic viral hepatitis and cirrhosis. In this study, we investi-
gated the relationship between liver SWE stiffness measure-
ments and liver pathology results in AIH.

Methods: In 27 AIH patients, SWE was obtained imme-
diately prior to liver biopsy. All biopsies were read by one
pathologist using the Ishak (Interface Hepatitis (IH), Confluent
Necrosis, Lobular Necrosis, Portal Inflammation, Activity,
Fibrosis, Perivenular Fibrosis) and METAVIR systems. In
each patient ten SWE measurements of liver stiffness were
obtained and the median value was determined.

Results: SWE was most correlated with interface hepati-
tis (Rho value = 0.73, p < 0.0001). SWE and other pathologic
findings of AIH were significantly correlated in all pathologi-
cal subcategories except portal inflammation and perivenular
fibrosis. The area under the ROC curve for SWE diagnosis of
IH≥1 was 0.96, with a Youden index based optimal cutoff
value of 5.9 kPa, which yielded sensitivity of 100% and speci-
ficity of 83%.

Conclusions: In this study, SWE values were shown to
correlate strongly with histopathologic interface hepatitis
severity. Interface hepatitis or Piecemeal necrosis is defined as
periportal destruction of hepatocytes at the limiting plate and
is the typical histological feature for diagnosing AIH. SWE
therefore has the potential to be useful for AIH diagnosis and
monitoring.

APRIL 7, 2019, 12:50 PM–12:57 PM

Comparison of Sound Touch Elastography (STE) and
Shear-Wave Elastography (SWE) using Liver Biopsy as
reference for diagnosis of Chronic Liver Disease
Presenter: Pavlos Zoumpoulis, P pmhD, Diagnostic
Echotomography SA
Author: Ilias Gatos, PhD, Diagnostic Echotomography SA
Author: Petros Drazinos, PhD, Diagnostic Echotomography SA
Author: Spyros Yarmenitis, MD, Diagnostic Echotomography

Objectives: Chronic Liver Disease (CLD) is currently
one of the major causes of death and the major cause of Hepa-
tocellular Carcinoma development. Therefore, accurate diag-
nosis regarding CLD progress is very important. Although
Liver Biopsy (LB) is considered as ‘Gold Standard’ for diag-
nosis, several noninvasive methods exist in order to avoid LB
complications. Sound Touch Elastography (STE) that is avail-
able in Resona 7 Ultrasound (US) device and is similar to
Shear-Wave Elastography (SWE), seems promising but needs
to be validated. The aim of this study is to compare the diag-
nostic performance between the STE and SWE for CLD
assessment, using LB as “Gold Standard.”

Methods: 290 subjects, 68 normal (F0) and 222 with
CLD (F1-F4), were included in the study. Α B-Mode and
Elastographic examination was performed on each patient
with Resona 7 and Aixplorer US devices. The STE (Resona 7)
and SWE (Aixplorer) measurements were performed on the
Right Lobe (RL) of each patient and were compared to LB
results according to the METAVIR Classification System
(F0-F4). Receiver Operating Characteristic (ROC) analysis
was then performed for each of the two methods to obtain best
cutoff stiffness values.

Results: ROC analysis showed AUCSTE = 0.9741 and
AUCSWE = 0.9854 for F=F4 Cirrhosis, AUCSTE = 0.9723
and AUCSWE = 0.9755 for F ≥ F3 Fibrosis Stage,
AUCSTE = 0.9675 and AUCSWE = 0.9662 for F ≥ F2
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Fibrosis Stage, AUCSTE = 0.8889 and AUCSWE = 0.9288
for F ≥ F1 Fibrosis Stage. Best cutoff stiffness values were
calculated for each method (STE/SWE) compared to
METAVIR fibrosis stages: F=F4: 12.2/13.5 kPa, F ≥ F3:
9.5/8.7 kPa, F ≥ F2: 9.15/8.55 kPa, F ≥ F1: 6.5/6.05 kPa,
respectively.

Conclusions: Both STE and SWE can differentiate
between the 5 METAVIR fibrosis stages. SWE seems more
reliable in differentiating normal subjects from subjects with
CLD (F ≥ F1) and Cirrhotic patients (F=F4) but less accurate
in diagnosing intermediate stages (F ≥ F2, F ≥ F3).

APRIL 7, 2019, 12:57 PM–1:04 PM

Noninvasive Detection of Nonalcoholic Steatohepatitis
Using Shear-Wave Elastography and Routine Clinical
Variables: A Machine Learning Approach
Presenter: Arinc Ozturk, MD, Massachusetts General
Hospital
Author: Sagar Kamarthi, Institute for Technology Assessment
/ Massachusetts General Hospital
Author: Manish Dhyani, Department of Radiology / Lahey
Hospital & Medical Center
Author: Joseph Grajo, Department of Radiology, University
of Florida College of Medicine
Author: Atul Bhan, Department of Pathology / Massachusetts
General Hospital
Author: Kathleen Corey, Department of Gastroenterology /
Massachusetts General Hospital
Author: Raymond Chung, Department of Gastroenterology /
Massachusetts General Hospital
Author: Jagpreet Chhatwal, Institute for Technology Assess-
ment Massachusetts General Hospital
Author: Anthony Samir, Massachusetts General Hospital
Author: Ramin Mohammadi, Institute for Technology Assess-
ment / Massachusetts General Hospital

Objectives: Our objective was to a develop machine
learning model to diagnose high-risk nonalcoholic
steatohepatitis (hrNASH) using ultrasound-based shear-wave
elastography, demographic variables, and laboratory data and
then compare the performance of the model with that of the
commonly used FIB-4 model.

Methods: A total of 116 biopsy-confirmed NAFLD
patients who had undergone prebiopsy ultrasound shear-wave
elastography (SWE) were included in the study. Ten SWE
measurements were obtained in the right lobe of the liver
through an intercostal approach during suspended respiration.
Biopsy samples were scored using the NASH Clinical
Research Network system. Linear Discriminant Analysis
(LDA) model was chosen as the machine learning approach
with two different models to identify hrNASH patients (F ≥ 2
and F ≥ 3), which gave the best predictive performance.

Receiver Operating Characteristic (ROC) curves were con-
structed for each model and compared.

Results: For Model 1 (F ≥ 2) we found age, AST and
median elastography values were significant for predicting
hrNASH. For Model 2 (F ≥ 3), age and median elastography
values were predictors for hrNASH. The area under curve
value (AUROC) for Model 1 was 0.845 (95% CI:
76.88–92.19), and for Model 2 was 0.819 (95% CI:
70.84–93.13). AUROCs when using FIB-4 to detect hrNASH
patients with F ≥ 2 and F ≥ 3 were 0.833 (95% CI:
76.10–91.65) and 0.811 (95% CI: 70.88–91.47), respectively.

Conclusions: hrNASH patients can be accurately identi-
fied using a panel [CJ1] of low-cost noninvasive predictors
that comprise of routinely available conventional demographic
variables, liver function tests and shear-wave elastography
measurements.

APRIL 7, 2019, 12:40 PM–12:47 PM

Gynecology

Identify the Characteristics of Pre and Postmenopausal
Endometrial Polyps with Respect to Vascularity and
Mobility
Presenter: Edward Lyons, OC, MD, FRCPC, FACR, ABR,
University of Manitoba
Author: Matthew Epp, BSc CRGS, Health science Center

Objectives: 1. Identify the diagnostic criteria of
premenopausal polyp including the most important feature of
poylp mobility 2. Identify the diagnostic criteria of postmeno-
pausal endometrial polyps

Methods: A retrospective and prospective review of
100 pre- and postmenopausal women with endometrial polyps
from one center over the past 5 years. Identify the following
criteria: Vascular pedicleMass effect Polyp movement with
myometrial contreactility was identified by recording the
polyp over a 10-second period with the endovaginal probe
held stationary in the sagital plane. The cine loop is stored on
a PACS and when replayed at five times normal speed, the
polyp motion is identified. Location, endometrial opr endo-
cervical size

Results: The group was divided into pre- and postmeno-
pausal patients. The group was subdivided into location: Cer-
vical and endometrial. Vascular pedicle was absent in 90% of
cases of postmenopausal movement was seen in less than 50%
of Postmenopausal, especially absent in cervical polyps.
Mobility was present in 80% of premenopausal endometrial
polyps

Conclusions: Polyp vascularity is rarely seen in postmen-
opausal polyps. Polyp mobility is an important feature in the
diagnosis of premenopausal polyps and to a lesser degree in
postmenopausal ones.
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APRIL 7, 2019, 12:15 PM–12:22 PM

Ultrasound in Medical Education

Peer-Assisted Learning in Ultrasound Education: A
Miniature Literature Review
Presenter: Bradley End, MD, West Virginia University
Author: Jennifer Cotton, MD, University of Utah

Objectives: As ultrasound has become more ubiquitous
in medical school education, limitations in the time and avail-
ability of clinical instructors requires new innovations to
accommodate the growing number of learners. Whether peer-
to-peer or peer-to-near-peer, peer-assisted learning (PAL)
remains a potential avenue to assist with the training of the
next generation of undergraduate medical students. Ambiguity
remains in regards to minimum training for PAL mentors and
whether PAL is as effective as traditional faculty-led learn-
ing (FLL).

Methods: PubMed was searched in May 2017 and July
2017. A total of 148 abstracts were retrieved for review. Nine-
teen full-text papers were assessed. Data were extracted
regarding the preparation of student mentors as well as student
performance and perception of PAL.

Results: 11 studies were included in the review. The
training of PAL mentors varied greatly from study to study. In
all, 18% of studies reported only qualitative data regarding
student perception/reception of PAL, and 82% of studies
reported some quantitative data, though only 36% of the stud-
ies compared PAL to traditional FLL. Half of these studies
reported no significant difference in written/practical examina-
tion scores between PAL and FLL groups, while half reported
a difference in examination scores favoring FLL.

Conclusions: PAL models are generally well received by
undergraduate medical students. Training of mentors prior to
PAL sessions varies drastically from study to study. Of com-
parative studies regarding PAL and FLL, two reported no dif-
ference in outcome while two demonstrated improved testing
scores of FLL compared to PAL. Further studies are required
to determine an appropriate baseline level of training for PAL
mentors and if the outcomes of ultrasound PAL are consistent
with traditional FLL.

APRIL 7, 2019, 12:22 PM–12:29 PM

Ultrasound Novices’ Perception of Simulated Transvaginal
Ultrasound Model Compared to Live-Model Transvaginal
Ultrasound Training
Presenter: Elaine Situ-LaCasse, MD, Banner University Medi-
cal Center, Tucson
Author: Srikar Adhikari, MD, MS, University of Arizona
Author: Tejal Parikh, MD, University of Arizona, College of
Medicine-Tucson
Author: Josephine Valenzuela, MD, Banner University Medi-
cal Center, Tucson
Author: Nicholas Hernandez, University of Arizona
Author: Jeanie Ringelberg, MD, University of Arizona/Banner
University Medical Center Tucson
Author: Josie Acuna, MD, Banner University Medical Center,
Tucson
Author: Martin Dufwenberg, BS

Objectives: Pelvic sonography is commonly performed,
but the sensitive and invasive nature of pelvic ultrasound
examinations limits opportunities for novices to practice on
live models. Previous studies have investigated users’ ability
to learn with simulator models, but none have investigated
learners’ perception of simulator versus live model. Our objec-
tive is to evaluate ultrasound novices’ perceptions of the pel-
vic ultrasound simulator versus live models for transvaginal
ultrasound (TVUS) training.

Methods: This is a prospective study at an academic cen-
ter. Study participants were second-year medical students
(MS2) with minimal ultrasound experience. Point-of-care
ultrasound (PoCUS) fellowship-trained Emergency Medicine
(EM) faculty taught the students’ TVUS on live models. Sub-
sequently, they received TVUS training on a pelvic simulator
model. After both sessions, students completed a survey.
Descriptive statistics were used to summarize the data. Survey
responses were reported as percentages of total respondents
with 95% CIs.

Results: Total of 103 students completed the survey.
Only 5% (95% CI 0.6–9.4%) reported previous experience
with TVUS. One student reported having used a pelvic simu-
lator before the session. Majority of students [90.2% (95% CI
84.4–96%)] rated the realism of the pelvic simulator >/= 5 on
a scale of 1 (low) to 10 (high), and 91.2% (95% CI
85.7–96.7%) rated the training experience >/= 5 on a scale of
1 (poor) to 10 (excellent). Only 37.9% (95% CI 28.5–47.3%)
agreed with the statement, “Pelvic ultrasound simulator can
replace a live model for education.” Most students [89.3%
(95% CI 83.3–92.3)] agreed the simulator gave them confi-
dence to perform TVUS on live models, and 93.1% (95% CI
88.2–98%) agreed the pelvic simulator is a good adjunct to
learning how to perform TVUS on a live model.

Conclusions: Medical students reported that the pelvic
ultrasound simulator was a good adjunct to learning TVUS on

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019

S40



live models, and it increased their confidence
performing TVUS.

APRIL 7, 2019, 12:29 PM–12:36 PM

Can Internal Medicine Residents Retain Point-of-Care
Ultrasound Skills from an Integrated Longitudinal
Ultrasound Curriculum?
Presenter: Elaine Situ-LaCasse, MD, Banner University Medi-
cal Center, Tucson
Author: Srikar Adhikari, MD, MS, University of Arizona
Author: Bujji Ainapurapu, MD, The University of Arizona
Author: Christina Weaver, DO, AT Still University School of
Osteopathic Medicine, Arizona
Author: Kara Samsel, MD, Texas Tech University Health Sci-
ences Center- El Paso

Objectives: Point-of-care ultrasound (PoCUS) is becom-
ing more ubiquitous across specialties. Its utility in inpatient
medicine is evident. There are recommendations on PoCUS
applications Internal Medicine (IM) residents should learn dur-
ing their training: inferior vena cava, lung B-lines, pleural
effusion, and abdominal free fluid. Over the last academic
year, our IM residents received monthly ultrasound didactics
from PoCUS fellowship-trained EM faculty. Our objective is
to determine if IM residents have retained PoCUS applications
knowledge and image acquisition skills after their year-long
integrated ultrasound curriculum.

Methods: This is a prospective study at an academic cen-
ter. Study participants were IM residents with limited ultra-
sound experience. PoCUS fellowship-trained EM faculty held
monthly lectures and hands-on practice (cardiac, thoracic,
aorta, lower extremity venous duplex, and ultrasound proto-
cols for resuscitations) for one academic year. An exit exami-
nation and survey were administered. The examination had
knowledge-based questions, image acquisition tasks, and diag-
nosis of pathology from ultrasound clips. Descriptive statistics
were used to summarize the data. Assessment scores were
reported as percentages with 95% confidence intervals (CIs),
and survey responses were reported as percentages of total
respondents with 95% CIs.

Results: Twenty IM residents acquired 260 ultrasound
images on the exit exam. Of the 20, 35% were postgraduate
year 1 (PGY1), 40% PGY2, and 25% PGY3. Overall average
examination score was 76.1% (95% CI 68.9–83.4%). PGY1s’
average score was 65.4% (95% CI 52.3–78.4%), PGY2s
77.2% (95% CI 67.3–87.1%), and PGY3s 89.5% (95% CI
84.3–94.7%). Average scores for the image acquisition tasks
were whole group 79.7% (95% CI 71.9–87.5%), PGY1s
67.9% (95% CI 53.1–82.6%), PGY2s 81.3% (95% CI
72–90.5%), and PGY3s 93.8% (95% CI 84.3–103.2%). All
the residents agreed that the US didactic days were useful.

Conclusions: Internal medicine residents can retain
PoCUS knowledge and ultrasound image acquisition skills
after a year-long integrated ultrasound curriculum taught by
PoCUS-trained EM physicians.

APRIL 7, 2019, 12:36 PM–12:43 PM

Effects of a Focused Ultrasound Training Session on First-
Year Osteopathic Medical Students’ Ability to Incorporate
Point-of-Care Ultrasound in Clinical Assessment of the
Anterior Knee
Presenter: Inder Raj Makin, MD, PhD, RDMS, AT Still Uni-
versity, SOMA
Author: Deborah Heath, A. T. Still University, School of Oste-
opathic Medicine in Arizona
Author: Kamalani Hanamaikai, DO
Author: Raghu Kanumalla, MS, OMS-IV, A. T. Still University
School of Osteopathic Medicine in Arizona
Author: Starr Matsushita, AT Still University
Author: Payush Chatta, AT Still University School of Osteo-
pathic Medicine in Arizona
Author: Srikar Adhikari, MD, MS, University of Arizona
Author: Christina Weaver, DO, AT Still University School of
Osteopathic Medicine, Arizona

Objectives: Measure the effects of a focused ultrasound
training course on first-year osteopathic medical students’ abil-
ity to identify normal sonographic anatomy of the anterior
knee and begin to differentiate between three common pathol-
ogies: prepatellar bursitis, joint effusion, and cellulitis.

Methods: Cross-sectional study conducted at AT Still
University Arizona, in conjunction with the University of Ari-
zona in Tucson. Subjects were first-year osteopathic medical
students who had no prior ultrasound experience of the knee.
Students completed a survey and written pretest, then had
1 week to review a 20-minute online presentation covering
ultrasound of the knee (image acquisition, sonographic anat-
omy, select pathology). Next, they received a brief didactic
and hands-on practice session followed by individual assess-
ments using an innovative method, combining students’ real-
time scanning of a standardized patient (SP) with simultaneous
viewing of a controlled pathology clip presented once they
had the probe in place on the SP. Students then completed a
written posttest and follow-up survey. Six weeks later, another
written posttest assessed learning retention.

Results: A total of 101 students completed the initial sur-
vey and written pretest. Ninety-five students completed the
hands-on assessment, written posttest and survey. Eighty-four
completed the six-week written follow-up test. Majority of
normal sonographic landmarks were accurately identified on
PoCUS. Students correctly identified prepatellar bursitis 61%,
cellulitis 93%, and joint effusion 71% of the time on supple-
mental video clips while actively scanning. Written tests with
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static images: prepatellar bursitis: 15% pretest, 46% posttest
(p < 0.001), 37% at six weeks (p = 0.001). Cellulitis: 39% pre-
test, 91% posttest (p < 0.001), 74% at six weeks (p = 0.004).
Joint effusion: 23% pretest, 65% posttest (p < 0.001), back to
33% at six weeks (p = 0.137).

Conclusions: A focused ultrasound training session was
effective at immediately increasing first-year osteopathic med-
ical students’ knowledge, technical skills and confidence in
the assessment of the anterior knee, however additional teach-
ing interventions may be helpful for learning retention.

APRIL 7, 2019, 12:43 PM–12:50 PM

Does Performance of Sophomore Medical Student
Ultrasound Image Capture Predict Choice of Specialty?
Presenter: Randi Connor-Schuler, MD, Henry Ford Hospital
Author: David Amponsah, MD, RDCS, Henry Ford Hospital
Author: Christopher Clark, Henry Ford Hospital
Author: Caroline Dowers, Henry Ford Hospital
Author: Julian Suszanski, Henry Ford Hospital
Author: Sudhir Baliga, Henry Ford Hospital
Author: Daniel Morris, Henry Ford Hospital
Author: Henry Huitsing, Henry Ford Hospital
Author: Stephanie Stokes-Buzzelli, Henry Ford Hospital
Author: Raymond Fowkes, Henry Ford Hospital
Author: Lisa MacLean, MD, Henry Ford Hospital

Objectives: The aim of this study was to determine if
there is a correlation between student performances in their
image capture skills sophomore year and their choice of surgi-
cal versus nonsurgical specialties based on their Match List.

Methods: We performed a retrospective analysis looking
at the sophomore medical student Ultrasound Final Exam
Image Captures scores for 2013–2015 comparing them to the
corresponding 2015–2017 Residency Match Lists. The final
exam was scored with a maximum score of 4. The four cate-
gories included the image, appropriate depth adjustment, cor-
rect transducer orientation, and overall resolution. Students
prepared for four possible cases using the parasternal long-axis
and subcostal long views, transverse image of the abdominal
aorta, and the perihepatic view of the FAST exam. All images
were captured using the phased array transducer. Special note
was also made of students with superior images. We used a
t-test (p = 0.05) to assess the difference between the average
scores of students going into surgical vs nonsurgical
specialties.

Results: 733 students met inclusion criteria. Of the
733, 164 matched into surgical residency programs and
569 into nonsurgical residencies. The average score of the sur-
gical group was 3.511/4 (87.8%) with 13.6% obtaining supe-
rior images. The average score of the nonsurgical group was
3.39/4 (84.8%) with 10.6% obtaining superior images.
Although there was a positive trend, using a p value of 0.05

there was no statistically significant difference between aver-
age scores for students in surgical and nonsurgical specialty
choices.

Conclusions: The Ultrasound Image Capture final exam
requires students to demonstrate adequate manual dexterity
and hand-eye coordination skills with appropriate knowledge
of ultrasound instrumentation. Even though students who mat-
ched into surgical specialties trended toward a better perfor-
mance in their image capturing skills, the results did not show
a statistically significant difference to those who matched into
nonsurgical specialties.

APRIL 7, 2019, 12:50 PM–12:57 PM

Impact of a Sonographer Educator on Medicine Ward
Rounds and Teaching
Presenter: Christy Moore, RDMS,RVT, University of
Pennsylvania
Author: Paul Wallace, University of Pennsylvania
Author: Nadia Bennett, MD, University of Pennsylvania
Author: Keith Hamilton, MD, University of Pennsylvania
Author: Anita Lee, University of Pennsylvania
Author: Nova Panebianco, MD, MPH, Hospital of the Univer-
sity of Pennsylvania
Author: Wilma Chan, MD EdM, Perelman School of Medicine

Objectives: During busy medicine ward rounds, finding
time for any teaching is challenging. Our objective was to
evaluate the impact of a Medical Ultrasound Sonographer
Educator (MUSE) on ultrasound teaching, ward rounds
workflow and medicine faculty satisfaction.

Methods: The MUSE program consists of a registered
diagnostic ultrasound technologist who was embedded in
medicine ward teams during morning rounds. The educator
provided hands-on instruction in image acquisition and inter-
pretation to clerkship students, either synchronously while the
entire team examined the patient, or asynchronously with indi-
vidual students while the remainder of the team continued
rounding on other patients. After completion of the session,
faculty and students completed a survey evaluating their satis-
faction with the intervention.

Results: The pilot program ran from July 2017 until June
2018 and during that time 48 students and 39 faculty rounded
with the sonographer educator. The survey response rate was
35% for students and 33% for faculty. Medical student satis-
faction with the sonographer educator was unanimous and all
students wanted to see greater use of sonographer educators
during their clinical years. There was a strong desire for
increased ultrasound training among faculty (92%). The
majority of faculty felt that the ultrasound sonographer “some-
what decreased” the efficiency of providing patient care on
rounds (69%) but a significant minority felt that having a
sonographer educator increased efficiency (31%). Most faculty
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(85%) wanted to see increased use of ultrasound educators,
and 100% of faculty respondents were satisfied with having an
ultrasound educator on rounds.

Conclusions: Medical students and faculty were univer-
sally satisfied with the presence of a MUSE on rounds.
Though most faculty felt the efficiency of rounds was slightly
decreased, others felt efficiency was increased. Further study
is needed to determine the impact of a MUSE on workflow,
patient satisfaction, outcomes, and student learning.

APRIL 7, 2019, 12:57 PM–1:04 PM

ISUOG Basic Training Curriculum: A Pilot Study on Its
Impact on Residents’ Sonographic Skills
Presenter: Reem Abu-Rustum, MD, FACOG, FACS, FAIUM,
University of Florida
Author: Nabil Helou, MB, Aboujaoude Hospital
Author: Imad Aboujaoude, MD, Aboujaoude Hospital
Author: Linda Daou, MD, St. Joseph University
Author: Fouad Ziade, PhD, Faculty of Public Health

Objectives: To assess the impact of the ISUOG Basic
Training Curriculum on residents’ sonographic skills in
Lebanon.

Methods: This was a pilot study involving 10 junior
OB/GYN and Radiology residents representing 3 different
academic departments in Lebanon. A precourse survey was
administered to determine residents’ self-assessment of their
sonographic skills using a Likert Scale of 1–5. The curriculum
was modeled after the “International Society of Ultrasound in
Obstetrics and Gynecology Basic Training (ISUOG BT)
4-Step Curriculum” and included didactic and simulation-
based sessions and hands-on scanning with logbook upkeep.
The training was carried out over the course of one year.
Trainees completed a postcourse survey to reassess their sono-
graphic skills postcompletion of the ISUOG BT curriculum.
Data was analyzed using nonparametric related samples
Wilcoxon signed-rank test and p < 0.05 was considered signif-
icant. In addition, all trainees sat for the ISUOG BT theoretical
test and had their practical skills assessed by ISUOG faculty.

Results: There was a statistically significant improve-
ment in trainees’ sonographic skills in all aspects: image opti-
mization, knobology, basic obstetric scanning with fetal
biometry, basic anatomy and basic gynecologic examination.
The final grades on the theoretical posttest ranged between
80.8 and 100%. All trainees’ practical skills were deemed ade-
quate by the assessors, who also noted that all trainees worked
in a systematic standardized manner.

Conclusions: Even though our pilot included a small
number of trainees, it nonetheless attests to the impact of the
ISUOG BT curriculum on residents’ sonographic skills. This
was evident by their self-assessments as well as their

theoretical and practical assessment by ISUOG faculty. This
calls for a wider global implementation of a standardized BT
program.

APRIL 7, 2019, 1:04 PM–1:11 PM

Lung Ultrasound Education: Determining Effective
Teaching Strategies for Medical Students
Presenter: Miles Reese, University of South Carolina School
of Medicine
Author: John Metz, USCSOM
Author: Samuel Scoma, MD, Palmetto Health
Author: Michael Wagner, MD, Palmetto Health USC Medical
Group

Objectives: We sought to compare the incorporation of
sponge phantoms into lung ultrasound (LUS) education to the
more traditional lecture based model. We intended to investi-
gate the best ways to teach lung ultrasound to first and
second-year medical students and impact the ultrasound edu-
cational society.

Methods: First and second-year medical student volun-
teers (30 students) were randomized into two different groups:
the traditional group and sponge group. Both groups received
a didactic lecture on LUS. The traditional group scanned each
other while the sponge group incorporated the use of sponge
phantoms to demonstrate and further explain A-lines, B-lines,
lung sliding, lung point, pneumothorax and lung consolida-
tion. Both groups were given a 16 question multiple-choice
test showing LUS clips of lung pathology before (pretest),
immediately after (posttest), and one month after (retention-
test) the educational intervention. A subjective survey was
also filled out by each student. A 2 × 3 mixed analysis of vari-
ance (ANOVA) was conducted to compare the main effects of
the three time points (pretest, posttest and retention-test), the
two groups (traditional group and sponge group), and the
interaction between the two on lung ultrasound test scores.

Results: There was a statistically significant difference
across the three time points of test scores (p < 0.001). There
was not a statistical significant difference between two groups
test scores (p = 0.657). There was also no statistically signifi-
cant interaction between the two groups and three time points
on LUS test scores (p = 0.482). The survey showed that the
sponge group responded with a better satisfaction rating of
their hands-on experience (8.6/10) than the traditional
group (7/10).

Conclusions: Both groups were statistically effective at
educating LUS, however, there was no statistical difference
between the two. Therefore, student’s satisfaction should be a
major consideration. More research needs to be done to inves-
tigate the use of sponge phantoms in lung ultrasound
education.
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APRIL 7, 2019, 4:00 PM–4:07 PM

Urology

Variations in the Penis Vessels
Presenter: Eugenio Cerezo, Medical Doctor, Ultrasound Unit,
DKF Clinic, Madrid. Spain
Author: Mariano Rosselló Jr, MD, finishing PhD, Center OR
Urology Andrology and Sexual Medicine
Author: Francois Peinado, MD, Hospital Quiron Ruber 39

Objectives: To describe the variations of the anatomy of
the penis vessels detected by ultrasound.

Methods: We have reviewed most of patients explored
for Peyronie’s disease and erectil disfunction from 2007 to
now. We used different machines as Siemens Versa Plus, Sie-
mens X 350, General Electric S8, and Hitachi. We have used
linear probes from 5 MHZ to 12 MHZ. Some patients were
exam only in the flacid state, others also with prostaglandine
injection (10–20 Microgrames, intracavernosal). We practiced
B-Mode exams and Color Doppler also in many of the cases.
We reviewed the arterial vascular system of the penis: Dorsal
arteries and cavernosal arteries and we recorded its presence
and morphological characteristics. In the cavernosal arteries
we also recorded the spectral curve with measure of the Pick
Systolic Velocity (PSV) and End Diastolic Velocity (EDV).

Results: The most common variation was the anastomo-
sis between dorsal artery and cavernosal artery. The original
cavernosal artery were present or not or even hypoplastic. In
some cases there was also a intercavernosal anatomosis sup-
plying the contralateral cavernosal artery. In those cases fre-
quently also existed erectil disfunction, with low arterial
supply. In two cases we also have found inverted flow from
the cavernosal to dorsal arteries in the presence of the anatom-
osis, we called these cases arterial leak.

We also found ramifications of the cavernosal artery
inside the corpus cavernosum, very functional intercavernosal
anastomosis, absence of objectivables flow in dorsal arteries,
and anastomosis between cavernosal to bulbourethral arteries
in some cases also with cavernosal-bulbourethral leak.

Conclusions: Penis B and Color Doppler exams are very
important in the penis studies to know the anatomy of the
penis vessels. It could also be relevant in the study of erectil
disfunction, in order to define the penis vascular anatomy and
understanding the mechanisms of the disfunction.

APRIL 7, 2019, 4:07 PM–4:14 PM

Ultrasound in Peyronie’s disease: New Findings
Presenter: Mariano Rosselló Jr, MD, finishing PhD, Center
OR Urology Andrology and Sexual Medicine
Author: Eugenio Cerezo, Medical Doctor, Ultrasound Unit,
DKF Clinic, Madrid. Spain
Author: Mariano Rosselló SR., Institute Sexual Medicine
Madrid

Objectives: Demonstrate that in cases of nonpalpable
plaque, penis US can show findings that will change treatment
options

Methods: Reviewed more than 300 cases of PD, studied
with B Mode and CD US, since 2007–2018. The protocol:
Oriented clinical history including penis photos in erected
state; physical exam of the penis, including careful palpation
and description of the findings; and B mode and CD US exam
of the penis in short and long-axis views along its shaft in the
flaccid state (basal state Exam). In the presence of erectil dis-
function (ED) we recommend the posterior exam under stimu-
lation with intracavernous prostaglandin injection.

Results: Thickening and loss of the homogeneous
echogenic pattern of albuginea, mostly heteroechoic, but also
hyperechoic and few times hypoechoic. Disappearance of
albuginea-erectil tissue interphase (disappearance of the nor-
mal interphase between albuginea and erectile tissue in
PE. Cerezo et al. AIUM Congress, New York, 2018); alter-
ations in the intercavernosal septum; changes in the US pattern
of erectile cavernosum tissues; calcifications; changes in US
of erectile spongiosum tissue and urethra; encasement of
Buck’s fascia by the thickening of the albuginea; vascular
anomalies; related vascular anomalies; unrelated elastographic
changes; and US postsurgical changes.

Conclusions: B mode and CD US of the penis are man-
datory exams in PD, in order to know the lesions present and
what treatments better fit the lesions and also to follow-up the
evolution. Graft surgery has been very popular in the past
years although it has in some patients poor surgical overall
results, penis might have recovered is anatomical straight axis
but shorter and less erection. We are able to directly offer a
penile implant (IPP) to avoid appearance of the peyronies dis-
ease in areas where there is still no plaque, and thus suggest to
these patients that there final solution is an IPP, avoiding
retraction of the penis and loss of erection capacity.
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APRIL 7, 2019, 4:14 PM–4:21 PM

Qualitative and Quantitative Multiparametric
Ultrasonography (MP-US) for the Characterization of
Focal Testicular Lesions
Presenter: Dean Huang, BMedSci BMBS FRCR EBIR
FCIRSE, King’s College Hospital, London
Author: Majed Alsadig, King’s College Hospital, London
Author: Filippo Pesapane, King’s College Hospital, London
Author: Robert Eckersley, King’s College London
Author: Maria Sellars, King’s College Hospital, London
Author: Paul Sidhu, BSc, MBBS, MRCP, FRCR, FAIUM,
King’s College London

Objectives: To evaluate the diagnostic accuracy of multi-
parametric ultrasonography (MP-US) consisting of grayscale
US, color Doppler US (CDUS), strain elastography (SE), and
qualitative and quantitative and qualitative contrast-enhanced
US (CEUS) in the assessment of focal intratesticular lesions.

Methods: Institutional review board approval was
obtained for this retrospective study. From September 2014 to
December 2017, 167 focal testicular lesions on grayscale US
scans were further characterized with multiparametric ultraso-
nography. Strain elastography was performed to assess tissue
elasticity, and hard lesions were defined as malignant. Color
Doppler US and contrast-enhanced US were performed to deter-
mine the absence or presence of vascularization. Avascular
lesions were defined as benign. Qualitative and quantitative
CEUS, based on visual enhancement assessment and time–
intensity curves, were performed for vascular lesions. Histo-
pathologic results or follow-up examinations served as reference
standards. Sensitivity, specificity, and positive and negative pre-
dictive values were calculated.

Results: Of the 167 focal lesions, 109 (65.3%) were
benign and 58 (34.7%) were malignant. Single-modality sensi-
tivities and specificities were 91.4% and 53.2% for CDUS,
100% and 42.2% for CEUS, and 87.0% and 35.4% for SE,
respectively. Among 58 malignant lesions, color Doppler US
failed to demonstrate vascularization in 5 (8.6%) lesions,
which were positive on CEUS. Vascular lesions that are also
“hard” on SE are more likely to be malignant. The features of
an absence of late hyperenhancement on qualitative CEUS
assessment performs better than SE in differentiating malig-
nant seminoma from benign Leydig cell tumors (negative pre-
dictive value 64.7% vs 40%). Quantitative CEUS analysis
reveals an increased peak value (PV) on time–intensity curves
in benign Leydig cell tumors when compared to seminoma.

Conclusions: Multiparametric US allows for a more
comprehensive characterization of benign and malignant intra-
testicular lesions and can potentially be useful in deciding
whether orchiectomy can be replaced with follow-up or less
invasive organ-sparing strategies.

APRIL 7, 2019, 4:21 PM–4:28 PM

Collaborative Ultrasound Program Between Urology and
OB/GYN to Improve Health Care Delivery
Presenter: Adrian Balica, MD, Rutgers RWJ Medical School
Author: Chloe Phillips, BS, RWJMS
Author: Susan Egan, RDMS, RWJ Rutgers Medical School

Objectives: The Kidney Stone Center at our institution
requires that patients have two separate visits: one at the radi-
ology center for ultrasound and one for follow-up with a urol-
ogist at a different time and location to discuss management.
We would like to describe a program that reduced the number
of patients’ visits through the use of the gynecological ultra-
sound infrastructure and urologists’ interpretation.

Methods: Patients requiring kidney/bladder ultrasounds
(CPT code: 51798, 76775) were scanned in the gynecological
ultrasound unit adjacent to the urology offices by OB/GYN
sonographers accredited in abdominal ultrasound. The urolo-
gists at our center interpreted the images in real time and pro-
vided immediate recommendation to patients in one
appointment.

Results: Over 33 months, there were 380 patients who
had renal ultrasounds performed by sonographers in the GYN
unit; 194 were male and 186 were female. Ages ranged from
14 to 91. The main indications for ultrasound included kidney
stones, ureteral stent placement, and hydronephrosis. Physi-
cian satisfaction was 100%.

Conclusions: Combining the gynecology and urology
centers in the evaluation of patients with indications for kid-
ney and bladder ultrasound introduces an interdisciplinary
approach that was successfully implemented at our center.
This program eliminates the need for multiple office visits,
which likely helps lower health care costs and is more conve-
nient for patients. Furthermore, the ability of urologists to read
and evaluate the studies in real time with patients allows them
to provide on-site counseling. Finally, urologist, and likely
patient, satisfaction is enhanced.

APRIL 7, 2019, 4:28 PM–4:35 PM

Ultrasonography-Guided Renal Pelvis Dimensions in the
Identification of Nonobstructive Dilatation in Bilateral
Uretero-Pelvic Junction Type Hydronephrosis
Presenter: Minu Bajpai, MD, PhD, Department of Paediatric
Surgery, ALL India Institute of Medical Sciences, New Delhi,
India
Author: Kanika Sharma, MCh, ALL India Institute of Medical
Sciences, New Delhi, India
Author: Manisha Jana, MD, Department of Radiodiagnosis,
ALL India Institute of Medical Sciences, New Delhi, India
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Author: Rakesh Kumar, MD, Department of Nuclear Medi-
cine, ALL India Institute of Medical Sciences, New Delhi,
India

Objectives: Ultrasonography-Guided Renal Pelvis
Dimensions in the Identification of Nonobstructive Dilatation
In Bilateral Uretero-Pelvic Junction Type Hydronephrosis

Methods: Various diameters (in mm) of pelvis: anterio-
posterior (AP), lateral, and cranio-caudal (CC) were serially
measured at presentation (initial), immediately before surgery
(preoperatively) and postoperatively. Pyeloplasty was per-
formed on side with higher grade of hydronephrosis and worse
function. Diuretic renography was used for split renal function
(SRF). Glomerular filtration rate (GFR) and Plasma renin
activity (PRA) were also assessed.

Results: Seventeen children (34 kidneys) with Grade III or
above UPJO-type hydronephrosis were included. Mean age at
surgery was 29 months (range, 2–88 months). Mean pre- and
postoperative follow-up: 8 months (range: 8–26.5 months) and
7.4 months (4.5–11.5 months), respectively.
Ipsilateral (IL) diameters were Pelvis AP: initial (IL:
32.4 � 15.1) and preoperative (38.0 � 17.8) with p value =
0.001. Corresponding contralateral (CL) diameters were
15.8 � 5.3 and 16.2 � 5.5, with p value- 0.498; postoperative:
14.4 � 3.0 with p value was 0.091. Lateral diameter: initial- IL:
34.3 (3.1) and preoperative- 38.9 (3.9) with p value = 0.001
and on CL side: 17.7 (1.4) and 18.1 (1.2), with p value = 0.749.
Cranio-caudal diameter: initial-IL: 38.5 (3.5) and preoperative-
48.4 (4.0) with p value < 0.001 and CL side: 18.9 (1.4) and
19.0 (1.4), with p value- 0.967. Preoperative SFU Grades
(Gr) of hydronephrosis were: Ipsilateral (I/L): Gr III (n: 10), Gr
IV(n: 7); C/L: Gr II(n: 5), Gr III(n: 9) and Gr IV(n: 3). Postop-
erative (follow-up) = I/L Resolved after surgery; C/L: Gr I(n: 6)
and GrII(n: 3). Functional recovery was noted in all parameters.

Conclusions: The study helps in identifying the single
side needing surgery in bilateral UPJO-type hydronephrosis
by measuring renal pelvis dimensions on ultrasound. Pelvis
volumetry is superior to SFU grading.

APRIL 8, 2019, 12:15 PM–12:22 PM

Dermatology

Validation of Dermatologic Teleultrasound from Primary
Care Physicians: A Multicentric Study
Presenter: Fernando Alfageme, MD, PhD, HOSP PUERTA
DE HIERRO
Author: Irene Salgüero, HOSP PUERTA DE HIERRO
Author: Constanza Martinez, HOSPITAL
Author: Esther Minguela, PROMARY CARE CENTRE
Author: Antonio Calvo, PRIMARY CARE
Author: Olga Vicente, PRIMARY CARE
Author: Fernando Leon, PRIMARY CARE
Author: Javier Panadero, PRIMARY CARE
Author: Gastón Roustan, HOSPITAL PUERTA DE HIERRO

Objectives: At least 30% of primary care consultations
are directly or indirectly related to dermatology. Dermatologic
ultrasound is a first-line diagnostic procedure in subcutaneous
lesions but unfortunately not many primary care physicians
are trained in dermatologic ultrasound. The main objective of
this study is to validate dermatologic teleultrasound as a tool
for remote dermatologic diagnosis.

Methods: Six primary care centers were connected by
teledermatology image system for asynchronous dermatologic
ultrasound. Clinical images together with B mode and Color
Doppler scans of the lesions were sent to the Dermatology
Department. Images were evaluated by a team of dermatologic
ultrasound experts regarding quality of images and tele-
ultrasound diagnosis. Patients were appointed for an in-person
consultation to assess diagnostic concordance and biopsy if
discordance existed. Local ethical committee approved study

Results: 94 dermatologic teleultrasounds consultations
were sent in 6 months period. Regarding image quality 10% of
the teleconsultations were considered of low quality and there-
fore excluded from analysis. Concordance reached 80% in all
lesions reaching 100% in the case of malignant tumors. Benign
tumors presented a lower concordance, Hidradenitis suppurativa
patients subgroup showed also a 100% concordance.

Conclusions: Dermatologic teleultrasound is a viable and
validated tool in the primary care center setting in teams with
previous ultrasound training and lead by expert dermatologic
ultrasound physicians.
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APRIL 8, 2019, 12:22 PM–12:29 PM

Relevance of Ultrasonography in Assessing Hidradenitis
Suppurativa
Presenter: Elisa Barcaui, MSc, Universidade Federal do Rio
de Janeiro
Author: Antonio Carlos Carvalho, Universidade Federal do
Rio de Janeiro
Author: Carlos Barcaui, Universidade do Estado do Rio de
janeiro

Objectives: The objective of this study is to evaluate the
relevance of ultrasound examination in Hidradenitis
Suppurativa (HS) management considering the detection of
subclinical lesions, the morphological evaluation of fistulous
tracts, and disease activity level.

Methods: We conducted a prospective study in which
patients with HS were submitted to clinical and ultrasono-
graphic examination. Anatomical areas were divided into right
axillary, left axillary, right inguinal, left inguinal, pubic, and
perineum regions. Clinically, patients were categorized
according to the Hurley system (stage I, II and III) and under-
went high-frequency (22 MHz) ultrasonography (HFUS) and
Doppler mapping. We analyzed cysts or pseudocysts, nodules,
abscesses, and fistulas, when present, regarding the presence of
fibrotic scar and hair follicle parts, which are prognostic factors
related to the severity of the case. Disease activity was analyzed
by Doppler ultrasound being considered absent or present.

Results: We analyzed 25 anatomical areas of 14 patients.
According to the Hurley staging system, 8 areas (32%) were
classified as stage I, 13 (52%) as stage II and, 4 (16%) as stage
III. After ultrasonographic analysis and considering subclinical
lesions, 4 areas (16%) were classified as stage I, 8 (32%) as
stage II and 13 (52%) as stage III. Morphological analysis on
ultrasound images showed that 11 areas (44%) presented with
fistulas surrounded by fibrous scar tissue and 12 (48%), retained
fragments of hair tracts within the lesions. Doppler study rev-
ealed that 21 of the areas (84%) were Doppler-positive.

Conclusions: Ultrasonography is a diagnostic method
that allows the identification and correct mapping of subclini-
cal lesions in patients with HS. The detection of fistulous
tracts and fluid collections allows adequate staging, which
interferes in the therapeutic management of patients. Consider-
ing that disease activity and response to treatment may be
monitored by Doppler ultrasound, the test presents itself a rel-
evant diagnostic method for patients with HS.

APRIL 8, 2019, 12:29 PM–12:36 PM

Ultrasound Biomicroscopy Findings of Bowen’s Disease:
A Pilot Study
Presenter: Mingxu Li, graduate student, Tongji University
School of Medicine
Author: Xu Li, MA, Tongji University School of Medicine

Objectives: To evaluate the value of high-frequency
ultrasound (HFUS) in the diagnosis of Bowen’s disease
(BD) and summarize the detailed ultrasound differential diag-
nosis of the disease, particularly using 50 MHz ultrasound bio-
microscopy (UBM).

Methods: Altogether 16 lesions with a histopathological
diagnosis of BD were successively enrolled in the study. All
the lesions were imaged with 22 MHz HFUS and UBM. The
ultrasound features of 22 MHz HFUS and UBM were
analyzed.

Results: In the series of BD, the features of 22 MHz
HFUS and UBM most frequently observed were hypoechoic
solid structures with regular borders and keratinization on the
surface. Besides, the border of the lesion, which was confined
to the epidermis, and the “waving sign” of lesion surface kera-
tinization were better viewed on the UBM images than
22 MHz HFUS images (p < 0.05).

Conclusions: BD presents a variety of ultrasound fea-
tures. The recognition of one new UBM sign with confined to
the epidermis and fully understanding ultrasound features will
help us in the diagnosis of BD.

APRIL 8, 2019, 12:36 PM–12:43 PM

Application of Ultrasound in the Management of Basal
Cell Carcinoma
Presenter: Elisa Barcaui, MSc, Universidade Federal do Rio
de Janeiro
Author: Paulo Marcos Valiante, Universidade Federal do Rio
de Janeiro
Author: Juan Pineiro-Maceira, Universidade do Estado do
Rio de Janeiro
Author: Antonio Carlos Carvalho, Universidade Federal do
Rio de Janeiro
Author: Carlos Barcaui, Universidade do Estado do Rio de
janeiro

Objectives: The objective of this study is to analyze
ultrasound features of basal cell carcinoma (BCC) and to cor-
relate ultrasonographic morphological aspects to the tumor
subtype on histopathological examination.

Methods: Clinically suspected BCC lesions were submit-
ted to dermoscopy. We adopted the standard analysis
approach and the criteria proposed by Menzies for the
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diagnosis of BCC. Lesion characteristics in the ultrasono-
graphic analysis included shape, components, internal
echogenicity, echotexture, existence of internal hyperechoic
foci, margin, and Doppler study. Doppler signal was consid-
ered a peripheral pattern (visible at the periphery of the lesion)
and mixed (visible at both the periphery and interior of the
tumor). Patients were submitted to excisional biopsy, and his-
topathological examination was the gold standard for diagno-
sis. The comparison of morphological aspects to HFUS results
for the characterization of BCC histological subtype followed
the WHO criteria.

Results: We analyzed 83 lesions with clinical-dermato-
scopic diagnosis of BCC in 67 patients. Of these, 35 were
women and 57 had only 1 lesion. Forty-eight lesions were
located on the face. All tumors were surgically treated. On
HFUS, 33 lesions displayed irregular shape. All lesions were
located on the dermis, had solid components, and were hypo-
echoic when compared to the adjacent dermis. Forty-four lesions
had homogeneous echogenicity and 55 exhibited well-delimited
margins. We observed hyperechoic foci in 33 cases. Color
Doppler mapping showed a pattern of mixed vascularization in
35 cases. Histopathological examination confirmed the clinical
and dermoscopic diagnosis of BCC in 78 lesions. Statistical
analysis showed a significant correlation between the ultrasono-
graphic morphological aspect and the evolutionary behavior pat-
terns of BCC considering the different histological subtypes.

Conclusions: HFUS is a diagnostic method that may aid
in the assessment of BCC. This method has relevance in consid-
ering the therapeutic approach, in the indication for Mohs
micrographic surgery, and in the evaluation of the surgical site.

APRIL 8, 2019, 12:43 PM–12:50 PM

Cutaneous Melanocytic Lesions—An Ultrasound
Approach
Presenter: Elisa Barcaui, MSc, Universidade Federal do Rio
de Janeiro
Author: Carlos Barcaui, Universidade do Estado do Rio de
janeiro
Author: Antonio Carlos Carvalho, Universidade Federal do
Rio de Janeiro
Author: Juan Pineiro-Maceira, Universidade do Estado do
Rio de Janeiro

Objectives: The present study aims to analyze ultrasono-
graphic morphological aspects of melanocytic tumors and cor-
relate the vascular pattern defined by Doppler mapping with the
evolutionary behavior patterns (benign or malignant) of lesions.

Methods: We performed dermoscopic examination to
differentiate between melanocytic and nonmelanocytic
pigmented lesions using pattern analysis. Patients who met the
dermatoscopic criteria used to qualify a suspected melanocytic
lesion were included in the study. Features considered in the

ultrasonographic analysis included echogenicity, echotexture,
margin, components, shape, and Doppler mapping. Peripheral
and/or intralesional color Doppler signals indicated Doppler-
positive regions. Patients were submitted to excisional biopsy
with histopathological examination considered as the gold
standard for the diagnosis. Subsequently, the lesions were cat-
egorized as benign (including all nevus subtypes) or malignant
(melanoma).

Results: We analyzed 33 lesions. Of the total lesions,
16 were located on the trunk, 4 in the cephalic region, 9 on the
upper limb, and 4 on the lower limb. HFUI revealed that
33 lesions were hypoechogenic, 30 were homogeneous, and
3 were heterogeneous. Thirty-two lesions were circumscribed
and 33 had solid components. Regarding lesion shape, we
observed 19 oval/fusiform lesions and 14 irregular lesions.
Color Doppler results were negative in 18 lesions and positive
in 15 lesions. After histopathological analysis, 18 lesions were
classified as benign and 15 as malignant. Statistical tests were
used to verify the degree of agreement between the variables.
We observed no statistical correlation between lesion shape
and pattern of lesion evolution (benign or malignant). There
was a significant correlation between positive Doppler signal
and lesion malignancy.

Conclusions: On HFUI, cutaneous melanocytic tumors are
observed as generally homogeneous hypoechogenic areas with
solid components. Lesion shape is of limited relevance to the dif-
ferentiation between benign and malignant lesions. Therefore,
we can conclude that Doppler mapping is an effective method
for determining the evolutionary behavior of these lesions.

MONDAY, APRIL 8, 2019, 12:15 PM–12:22 PM

Fetal Echocardiography

Prenatal Diagnosis of Interrupted Aortic Arch- Case
Series in Resource Restricted Center in India
Presenter: Chandrashekhar Kenjale, MD (Radio-diagnosis),
Suyog Digital Diagnostic Centre, Satara, Maharashtra, India
Author: Aradhana Kenjale, MBBS DMRE, Suyog Digital
Diagnostic Centre, Satara, Maharashtra, India

Objectives: Interrupted aortic arch is rare congenital aor-
tic arch anomaly having three types depending on the site of
interruption. The objective of the study was to accurately diag-
nose the condition and its types.

Methods: We analyzed the fetal echocardiography find-
ings of three cases of interrupted aortic arch diagnosed at our
center in last 6 years. The study was performed on WiproGE
Voluson E8 ultrasound machine using RAB 4–8 transducer
and fetal echo presets. Sagittal view of the aorta was essential
besides main five axial views of fetal echo. The evaluation
was done to assess continuity of arch and branching pattern of
aorta. Thymus was assessed at three vessel trachea view and
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thymic–thoracic ratio was calculated. Further workup for
22q11 microdeletion was not possible due to resource
restricted patient population.

Results: Important finding in all cases was failure to visu-
alize complete aortic arch in three vessel trachea view. Because
of which the ductal arch was touching the trachea. Chamber dis-
crepancy with left ventricle narrowed in width however normal
in length, wall thickness and contractility was noted in 4CH
view in two cases having intact interventricular septum. This
finding was less pronounced with a case with VSD. Ascending
aorta has straight course in sagittal view with neck arteries aris-
ing from it. When branching pattern was assessed, all cases
were type B (commonest) with brachiocephalic artery and left
CCA arising from ascending aorta and left subclavian artery
from ductal arch. Thymic-thoracic ratio was less than 0.44 in
two cases and 22q11 microdeletion phenotypic features were
confirmed in one case postnatally.

Conclusions: Antenatal diagnosis of this rare anomaly is
easy if attention is given for continuity of the aortic arch in
three vessel trachea view. Then sagittal view is helpful for
exact typing of the condition. 22q11 microdeletion is com-
monest association with decreased thymic-thoracic ratio.

APRIL 8, 2019, 12:22 PM–12:29 PM

Clinical Validation of a Semiautomatic Volumetric
Approach for Cardiac Axis Assessment in Second and
Third Trimester Fetuses Using FINE Method
Presenter: Jan Weichert, MD, PhD, University Hospital of
Schleswig-Holstein, Campus Luebeck, Department of Prenatal
Medicine
Author: David Hartge, MD, University Hospital of Schleswig-
Holstein, Campus Luebeck, Department of Prenatal Medicine
Author: Michael Gembicki, MD, University Hospital of
Schleswig-Holstein, Campus Luebeck, Department of Prenatal
Medicine

Objectives: To evaluate the validity of cardiac axis
assessment using a semiautomized volumetric approach in a
routine clinical setting.

Methods: In this retroprospective cohort study we
enrolled 1.654 volume data sets of second and third trimester
pregnancies undergoing a targeted ultrasound scan including a
volumetric assessment using FINE. The volume data sets were
obtained with the fetus’ spine located between 3 and 9 o’clock.
All volumes were analyzed using the FINE software (Fetal
Intelligent Navigation Echocardiography) for semiautomatic
diagnostic plane reconstruction and cardiac axis assessment.
For further validation the program-derived angles were com-
pared to those calculated manually in normal and abnormal
cases.

Results: A total of 1.504 volumes were eligible for final
analysis encompassing 85 volumes of abnormal

cardiac/thoracic anatomy. The mean gestational age (GA) was
22.7 weeks (ranging from 14.1 to 38.0 weeks). In >90 % of all
included volumes we were able to reconstruct ≥7 cardiac
planes. Concomitantly, the cardiac axis was automatically cal-
culated for objective assessment of the position of the heart in
all cases. The cardiac axis in normal controls was 38.6� (15.3�

to 53.7�), in 50 cases the cardiac axis was abnormal (ranging
from −45.3� to 105.1�), out of which 8 cases had an otherwise
normal cardiac/thoracic anatomy. Compared to manually
assessed cases, the FINE method correctly identified 84 %
(8/50) cases with abnormal cardiac axis. Significant differ-
ences from normal cardiac axis were found for conotruncal
anomalies (57.8�), right heart defects (60.4�), left heart anoma-
lies (55.4�) and thoracal masses (28.6�).

Conclusions: Assessment of fetal cardiac axis via FINE
method is a reliable and has the potential to give valid infor-
mation regarding normal and abnormal cardiac/thoracic
arrangement and might aid detection of CHD in a routine clin-
ical setting.

APRIL 8, 2019, 12:29 PM–12:36 PM

Prenatal Diagnosis Of All Three Types Of Pulmonary
Atresia With VSD: Case Series Of Cases; Most Common
And Most Rare Presentation
Presenter: Chandrashekhar Kenjale, MD (Radio-diagnosis),
Suyog Digital Diagnostic Centre, Satara, Maharashtra, India
Author: Aradhana Kenjale, MBBS DMRE, Suyog Digital
Diagnostic Centre, Satara, Maharashtra, India

Objectives: Pulmonary atresia with VSD is a part of the
spectrum of tetralogy of Fallot’s. It has three major types with
subtypes. Malaligned VSD is common feature of all types. As
there is pulmonary atresia entire pulmonary circulation is via
systemic circulation. And the types of this anomaly are depen-
dent on how the lungs are supplied. The objective of the study
was to differentiate all types from one another as postnatal
prognosis is different for each type. We report all types of this
condition and fetal echocardiography features of this rare car-
diac anomaly.

Methods: We analyzed the fetal echocardiography find-
ings of all cases of pulmonary atresia with VSD diagnosed at
our center in last 6 years. The study was performed on
WiproGE Voluson E8 ultrasound machine using RAB 4–8
transducer and fetal echo presets. Besides B-mode assessment
color and spectral Doppler evaluation was done to assess pul-
monary circulation.

Results: After analyzing pulmonary circulation in all
cases of malaligned VSD with overriding of aorta with pulmo-
nary atresia, all three types and also subtypes described post-
natally could be diagnosed in antenatal life also. In type A
entire pulmonary circulation is ductus dependent. In type B
short ductus and additionally MAPCAs are noted supplying
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the lung and in type C entire pulmonary circulation is via
MAPCAs.

Conclusions: Antenatal diagnosis of all types of pulmo-
nary atresia with VSD is easy if source of pulmonary circula-
tion is searched for in cases of malaligned VSD with
overriding of aorta and pulmonary atresia. Color Doppler and
high definition power Doppler is required as retrogradely
flowing ductus and MAPCAs are difficult to diagnose on B-
mode examination only. Spectral Doppler is required to con-
firm the arterial spectral trace.

APRIL 8, 2019, 12:36 PM–12:43 PM

The Utility of Targeted Ultrasound As Compared to Fetal
Echocardiography in Screening for Major Fetal Cardiac
Abnormalities
Presenter: Mio Sawai, MD, Bridgeport Hospital
Author: Ainsley McFadgen, MD, Bridgeport Hospital
Author: Robert Stiller, MD, Bridgeport Hospital
Author: Steven Laifer, MD, Bridgeport Hospital
Author: Gary Kleinman, MD, Bridgeport Hospital
Author: Gina Dunston-Boone, MD, MPH, Bridgeport
Hospital
Author: Dina Ferdman, MD, Yale University School of
Medicine

Objectives: This study compared targeted ultrasound
(TA) using 4-chamber heart, outflow tracts, and three vessel
trachea views performed by fetal sonographers as compared to
formal fetal echocardiography (FE) for the detection of fetal
congenital cardiac disease.

Methods: In this retrospective cohort study, electronic
medical records at Bridgeport Hospital, an academic commu-
nity hospital, were reviewed from January 2015 to August
2017 to identify women who underwent both a TA and
FE. 5879 TA were performed including 433 patients who also
underwent a FE. One hundred nine patients were excluded, as
the FE was performed prior to the TA. Fifteen patients were
also excluded as the cardiac anatomy was described as sub-
optimal and indications for FE were also present. Three hun-
dred nine patients who underwent a fetal anatomy survey
followed by a fetal echocardiogram were analyzed. TA cardiac
anatomy was classified as normal or abnormal. FE results were
classified as normal, minor abnormality (recommended non-
urgent postnatal follow-up), or major abnormality (rec-
ommended delivery at a tertiary center for urgent postnatal
cardiology evaluation)

Results: The cardiac anatomy at TA was described as
normal (N = 246, 79.6%) or abnormal (N = 63, 20.3%). Car-
diac anatomy at FE was normal (N = 259, 83.8%), minor
abnormality (N = 28, 9.1%) or major abnormality (N = 22,
7.1%). Of 246 normal TA scans, there were 6 minor cardiac
abnormalities seen at FE and no major abnormalities. Of the

63 abnormal TA, FE reported 19 normal results, 22 minor
abnormalities, and 22 major abnormalities).

Conclusions: TAs performed by maternal-fetal medicine
sonologists using current screening paradigms identified the
presence of all major fetal cardiac abnormalities. Minor car-
diac abnormalities were missed in 6/309 patients (1.9%). A
TA appears to be an effective screening test for major cardiac
abnormalities, however, FE is critical to accurately character-
ize the details of suspected cardiac abnormalities, counsel
patients of their significance, and aid in delivery planning.

APRIL 8, 2019, 12:43 PM–12:50 PM

Fetal Aortic Arch Anomalies With Pictorial
Representation
Presenter: Chandrashekhar Kenjale, MD (Radio-diagnosis),
Suyog Digital Diagnostic Centre, Satara, Maharashtra, India
Author: Aradhana Kenjale, MBBS DMRE, Suyog Digital
Diagnostic Centre, Satara, Maharashtra, India

Objectives: Aortic arch anomalies are rare. Knowledge
of pathogenesis of these anomalies is very important to under-
stand and in turn image them better with fetal echocardiogra-
phy. Our objective here is to simplify the pathogenesis of
these anomalies using representative pictures and with simul-
taneous ultrasound images

Methods: We prepared the pictures of pathogenesis of
different aortic arch anomalies diagnosed in antenatal life till
date using CorelDraw software from the double aortic and two
ductus venosus stage onward. Where instead of normal regres-
sion of right aortic arch after the origin of the right subclavian
artery and simultaneous regression of right ductus arteriosus
by apoptosis, regression occurs at abnormal place in aortic
arch or in ductus which results in aortic arch anomaly. Pictures
of few other conditions are also prepared which are known in
postnatal life however are not reported in antenatal life yet.

Results: First set of pictures show abnormal regression of
right aortic arch in between RCCA and RSA and right ductus
regresses resulting in ARSA. Second condition is right aortic
arch V sign where regression is seen occurring distal to LSA in
left aortic arch and left ductus regresses. Next is right aortic
arch U sign where regression occurs in left aortic arch after
LSA and right ductus regresses. Next is U sign with ALSA
where regression occurs in between LSA and LCCA and right
ductus regresses. Next set of pictures is of double aortic arch
where only right ductus regresses. Other rare anomalies are
cross ribbon sign where left aortic arch develops normally and
left ductus regresses and right persists. Other rare conditions are
aberrant origins of subclavian arteries right or left.

Conclusions: These pictures of pathogenesis of the aortic
arch anomalies along with simultaneous display of
corresponding ultrasounds images helps to understand them bet-
ter and to diagnose them easily in antenatal life.
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APRIL 8, 2019, 12:50 PM–12:57 PM

Embryology Of Normal Aortic Arch With Animation And
Ultrasound Section Of Three Vessel And Trachea View
Presenter: Chandrashekhar Kenjale, MD (Radio-diagnosis),
Suyog Digital Diagnostic Centre, Satara, Maharashtra, India
Author: Aradhana Kenjale, MBBS DMRE, Suyog Digital
Diagnostic Centre, Satara, Maharashtra, India

Objectives: Aortic arch anomalies are rare and are diffi-
cult to diagnose antenataly. Proper understanding of normal
embryology and pathogenesis of different aortic arch anoma-
lies is essential to come to final diagnosis. Our objective here
is to simplify the embryology of aortic arch using representa-
tive images and animation.

Methods: We prepared the images of embryology of aor-
tic arch from six pharyngeal arch stage to normal final left-
sided aortic arch and left-sided ductal arch stage using
CorelDraw software. The animation was done from these
images to understand how few segment regress and few persist
and final stage is achieved.

Results: The static images of development of aortic arches
from fourth pharyngeal arches and of pulmonary arteries from
sixth arches from six pairs of early embryonic pharyngeal
arches model is first step. Next animation depicts the origins of
separate common carotid and subclavian arteries on either of
the side from each of the aortic arches. Next animation shows
the right and left ductus arteriosi joining posterior portions of
the aortic arches after the origins of the subclavian arteries
respectively. Next important animation depicts the site of
regression in right aortic arch after the origin of the right subcla-
vian artery and then anterior and posterior movements of the
segments of right arch according to the rule of regression. Final
stage depicts fusion of right common carotid and right subcla-
vian arteries and formation of the brachiocephalic artery from
anterior portion of the right aortic arch. Last animation depicts
the scan plane for three vessel and trachea view of fetal echo.

Conclusions: These static images and animation of
embryology of aortic arch explains the development of normal
left-sided aortic arch and its branches. Understanding of this is
required to understand pathogenesis of different aortic arch
anomalies for imaging especially for fetal echo.

APRIL 8, 2019, 12:30 PM–12:37 PM

Gynecology

Pelvic Floor Ultrasound: Patterns of Use and Barriers in
Modern Urogynecology
Presenter: Dima Ezzedine, MD, Maimonides Medical Center
Author: Poroshat Shekarloo, Maimonides Medical Center
Author: Diala Ezzeddine, Seattle University

Author: Shoshana Haberman, MD, PhD, Maimonides Medi-
cal Center

Objectives: Pelvic floor ultrasound (PFU) is a cost-effec-
tive, noninvasive and patient-friendly imaging modality.
Despite the evidence for its utility in urogynecology, many
urogynecologists have not adopted PFU in their practice. We
aimed to determine the current patterns of use of PFU by
urogynecologists in the United states and to identify the per-
ceived barriers to its adoption

Methods: We conducted an electronic cross-sectional face-
validated survey. Our target population was all urogynecologists,
female urologists and gynecologists treating women with pelvic
floor disorders in the US, members of the American Urogynecol-
ogy Society (AUGS). After face validation, the survey was
approved by AUGS scientific committee for distribution. All
urogynecologists members of the AUGS were then invited to
complete the survey online

Results: 122 providers responded to the survey. Sixty
percent were females, 51% have been practicing for more than
10 years, 70% were working in academic institutions and 69%
were fellowship-trained. Only 29% of them received training
in PFU. Fifty-three percent reported using or requesting PFU
in their practice. Responders trained in PFU and those who
were fellowship-trained were more likely to use PFU than
those who were not (p < 0.001). The responders believe
strongly in the role of PFU for detecting anal sphincter injuries
(86%) and visualizing slings (56%). The highest percentage of
disagreement among responders was on the role of PFU in
visualizing urethral mobility (43%). The responders who were
not using PFU in their practice perceived the lack of expert
sonographers (65%), the lack of training (67%) and the lack of
guidelines (70%) as barriers to adopting PFU.
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APRIL 8, 2019, 12:37 PM–12:44 PM

The Effect of Age on Levator Ani Muscle Volumes
Assessed by Three-Dimensional Ultrasound in Nulliparous
Women
Presenter: Jonia Amer-alshiek, MD MSc, Department of
Obstetrics & Gynecology, INOVA Women’s Hospital, Fairfax,
Virginia. Tel Aviv University. Sorasky Medical Center, Gyne-
cology and Obstetrics department, Tel Aviv Israel
Author: Qi Wei, PhD, George Mason University
Author: Abbas Shobeiri, MD, MBA, INOVA Women’s Hospi-
tal, Virginia Commonwealth University, Professor, Biomedi-
cal Engineering, George Mason University

Objectives: The objective of this study was to test the
hypothesis that levator ani muscle (LAM) volumes decrease
with aging. assessed by 3-dimensional Ultrasound (3D-US) in
young versus older nulliparous women.

Methods: To test our hypothesis we removed the effect of
pregnancy and childbirth by dicotomizing to young
premenopausal (18–40 years) and older postmenopausal (52–85
years) nulliparous volunteers who had never been pregnant.
BK3D View™ software was used to quantitatively assess the
LAM volumes that were divided into four measurements: Total
LAM (tot LAM), puboanalis and puboperinealis (PA),
puborectalis (PR), and pubococcygeus and iliococcygeus (PC).
The puboanalis fibers traverse from the back of the pubic bone
to around the anus while the puborectalis forms a sling around
the rectum. The pubococcygeus and the iliococcygeus are ceph-
alad and medial to the puborectalis muscle. We created a sys-
temic repeatable reliable evaluation scheme with the PR being
any muscle fibers caudad to the minimal levator hiatus (MLH)
and the PC as the muscle fibers cephalad to the MLH. A step-
wise algorithm with steps of 2.5 mm were used to determine the
sum total of each muscle group. The measurements’ analysis
was considered significant when p < 0.05.

Results: Twenty 3D-US sonograms were analyzed and
compared using student t- tests. All participants were nullipara
and there were no statistically significant differences in the
demographic data including race and medical status between
the two groups. The mean Total LAM, PA, PR, and PC vol-
umes were 15.4 (cm3), 2.88 (cm3), 6.22 (cm3), 6.32 (cm3) in
the younger group (n = 12), versus 16.1 (cm3), 3.08 (cm3),
7.03 (cm3), 5.5 (cm3) in the older group (n = 8) (p = 0.64,
0.66, 0.42, and 0.32 respectively).

Conclusions: The levator ani muscle volumes are not sta-
tistically significant different in young versus older healthy
nullipara postmenopausal women.

APRIL 8, 2019, 12:44 PM–12:51 PM

Levator Ani Muscles’ Volumes and Pelvic Floor
Symptoms in Nulliparous Women
Presenter: JoniaAmer-alshiek, MD MSc, Department of
Obstetrics & Gynecology, INOVA Women’s Hospital, Fairfax,
Virginia. Tel Aviv University. Sorasky Medical Center, Gyne-
cology and Obstetrics department, Tel Aviv Israel
Author: Abbas Shobeiri, MD, MBA, INOVA Women’s Hospi-
tal, Virginia Commonwealth University, Professor, Biomedi-
cal Engineering, George Mason University
Author: Qi Wei, PhD, George Mason University

Objectives: To investigate the correlation between Leva-
tor Ani Muscle (LAM) volumes assessed by 3-dimensional
Ultrasound (3D-US); and sexual function, fecal and urinary
symptoms in nulliparous women.

Methods: To test our objective we removed the effect of
pregnancy and childbirth by dicotomizing to nulliparous vol-
unteers with different ages (18–85) who had never been preg-
nant. All participants had completed the Pelvic Floor Distress
Inventory (PFDI-20), Pelvic Floor Impact Questionnaire
(PFIQ-7), Female Sexual Function Inventory (FSFI-19), and
had undergone a 3D-US to assess the LAM volumes: total
LAM volume, puboanalis subdivision volume, puborectalis
subdivision volume, and pubococcygeus volume, to assess the
correlation between the each sonographic measurement and
the questionnaires scores.

Results: The study included a total of 20 participants a
mean age of 41. The PFDI was not significantly correlated
with the LAM volume (R2 = 0.184) or its subdivisions (PA,
R2 = 0; PR, R2 = 0.172; PC, R2 = 0). Urinary Distress Inven-
tory score (UDI-6, part of PFDI questionnaire) was not signifi-
cantly correlated with the LAM volume (R2 = 0.362) or its
subdivisions (PA, R2 = 0; PR, R2 = 0.257; PC, R2 = 0).
PFIQ-7 was not significantly correlated with the LAM vol-
umes (R2 = 0.357) or its subdivisions (PA, R2 = 0.108; PR,
R2 = 0.116; PC, R2 = 0). Age was negatively correlated with
sexual activity (Pearson correlation coefficient = −0.452) but
was not significantly correlated with LAM volumes (R2 = 0)
or its subdivisions (R2 = 0 for PA, PR, and PC). Sexual func-
tion (assessed by FSFI-19) was not significantly correlated
with the LAM volume (R2 = 0) or its subdivisions (R2 = 0 for
PA, PR, and PC) either.

Conclusions: Levator ani muscle volumes measured by
3-dimensional ultrasound are not independently associated
with pelvic floor symptoms in healthy nulliparous women.
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APRIL 8, 2019, 12:51 PM–12:58 PM

Vaginal Thickness on Ultrasound and Genitourinary
Symptoms in Postmenopausal Women
Presenter: Alexandria Cooper, Rutgers Robert Wood Johnson
Medical School
Author: Mariah McKevitt, Rutgers Robert Wood Johnson
Medical School
Author: Susan Egan, RDMS, RWJ Rutgers Medical School
Author: Adrian Balica, MD, Rutgers RWJ Medical School

Objectives: Previously, Balica et al introduced and dem-
onstrated that total vaginal thickness (TVT) measured by ultra-
sound decreased in postmenopausal women as compared to
premenopausal women and may serve as an objective mea-
surement for assessing menopausal status and predicting asso-
ciated symptoms. We measured the total vaginal thickness and
total mucosal thickness in postmenopausal women and com-
pared these measurements to patient-reported genitourinary
symptoms.

Methods: Women aged 18–70 with a clinical indication
for pelvic ultrasound were invited to participate in the study.
Women with a history of oophorectomy or hysterectomy,
actively using HRT, with IUDs, or currently or recently preg-
nant were excluded. Transabdominal and transvaginal mea-
surements of TVT and total mucosal thickness were taken by
a single sonographer and interpreted by one physician. Data
were analyzed using a two-tailed t-test. An eleven-question
survey that included the most common complaints associated
with the genitourinary syndrome of menopause was adminis-
tered to the subjects.

Results: Forty-four postmenopausal women were
included in our statistics. Of those women, 13 did not report
any symptoms. Thirty-one women reported at least one symp-
tom. For the symptomatic group, the mean TVT was 10.9 mm
(SD = 3.86) versus 9.7 mm (SD = 2.90) in the asymptomatic
group. Mean TVT was not found to differ significantly
between the groups (p = 0.321). The mean mucosal thickness
in symptomatic women versus asymptomatic women was not
determined to be significantly different (p = 0.44).

Conclusions: Ultrasound measurements of the vaginal
wall and total mucosal thickness in this study population do
not correlate with reported genitourinary symptoms. These
measurements could potentially be used for longitudinal
follow-up on individual patients and correlate with reported
genitourinary symptoms or response to hormonal therapy.

APRIL 8, 2019, 12:58 PM–1:05 PM

Pelvic Ultrasound Use in Gynecology-focused Clinical
Trials
Presenter: Mariah McKevitt, Rutgers Robert Wood Johnson
Medical School
Author: Adrian Balica, MD, Rutgers RWJ Medical School
Author: Alexandria Cooper, Rutgers Robert Wood Johnson
Medical School

Objectives: To quantify the current usage of pelvic ultra-
sound in registered clinical trials from 2012 to 2017.

Methods: A search of the ClinicalTrials.gov database
was performed using first the search term “gynecology” and
second “gynecology and ultrasound” from January 1, 2012 to
December 31, 2017. The results were assigned to a “safety”
category if ultrasound was used to monitor patient safety or to
an “outcome” category if ultrasound was used to measure out-
comes of the trial. Studies were also assessed for the type of
ultrasound used when specified and any additional notable
characteristics.

Results: The initial ClinicalTrials.gov search of “gyne-
cology” yielded 998 results versus 128 results when the term
“ultrasound” was included. This indicates that about 12.86%
of gynecological clinical trials utilize ultrasound in some
capacity. From these 128 trials, we excluded 26 studies that
were obstetrics only and three that were outside the field of
obstetrics and gynecology. Of the 99 included trials, 61.6%
used ultrasound for assessing outcomes only, 7.07% used
ultrasound for safety only and 29.3% used ultrasound for both
outcome assessment and safety. Of note, three studies coded
as “outcome only” were assessing models of ultrasound edu-
cation, four coded as “outcome only” were specifically
assessing an ultrasound-based technique and two coded as
“outcome only” was assessing an ultrasound-based treatment.
The vast majority of studies coded with “safety” either alone
or in concert with “outcome” used ultrasound-guided proce-
dures, including those studying in vitro fertilization.

Conclusions: Based on this analysis, we conclude that
ultrasound remains an important tool for clinical research in
gynecology. Further attention should be focused on the use of
pelvic ultrasound not only as clinical tool, but also as a
research and patient safety tool. This aspect of pelvic ultra-
sound could be emphasized to multiple levels of learners and
further integrated into the recently published curriculum for
OB/GYN residents.
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APRIL 8, 2019, 1:05 PM–1:12 PM

Uterine Layers: Predicting Implantation Success in
Assisted Reproduction
Author: Nitin Singhal, Samsung R&D Institute India Banga-
lore, Medical Imaging Group, Health and Medical Equipment
Presenter: Srinivas Kudavelly, MS, Samsung R&D Institute
India Bangalore, Medical Imaging Group, Health and Medi-
cal Equipment
Author: Kavitha P, Krishna IVF Clinic
Author: GA Ramaraju, MD, Krishna IVF Clinic,
Visakhapatnam

Objectives: Tracking of different uterine layers to esti-
mate the implantation success using transvaginal ultrasound
images (3D TVUS) in assisted reproduction cycle.

Methods: Retrospective group comprising of comparison
study of 21 subjects with implantation success and 20 subjects
with implantation failure during assisted reproduction cycle.
All subjects underwent 3D-TVUS (Samsung Medison WS80A
with V5–9 probe) once every 2 days from initiation of stimula-
tion to oocyte retrieval day. Endometrium, myometrium, and
junctional zone (JZ) thickness was measured for every patient
undergoing assisted reproduction cycle. Endometrium and
myometrium thickness was measured using the ABC method
in sagittal view. JZ maximum thickness is measured as the dis-
tance from the endometrium to the internal layer of the outer
myometrium on the coronal plane at three regions namely fun-
dus, right lateral, and left lateral. Statistical regression was
used to analyze the temporal changes in different layers and
evaluate the differences between the comparison groups.

Results: A total of 41 subjects were tracked individually.
There was no significant differences found between the endo-
metrium and myometrium thickness of pregnant and non-
pregnant groups. The junctional zone thickness showed
different growth profiles and significant difference between
the comparison groups from day 3 onwards. JZ in the pregnant
group showed less growth than the nonpregnant group with
mean difference value of 0.3~0.6 mm at any day of the
assisted reproduction cycle.

Conclusions: Our study found junctional zone to be
more important than endometrium assessment. We found no
significant changes in endometrium and myometrium between
the comparison study groups therefore had no predictive value
for implantation. This is contrary to some of the studies, which
have included JZ as part of endometrium. The growth profile
of JZ can be different in pregnant and nonpregnant groups.
The variation of the JZ may be associated with implantation
success; further studies are needed to confirm.

APRIL 8, 2019, 1:12 PM–1:19 PM

The Utility of Three-Dimensional Endovaginal Ultrasound
in Visualization of Sacrospinous Ligament in Patients with
Pelvic Organ Prolapse Versus Women without Pelvic
Organ Prolapse, will it be a Future Feasible Measure?
Presenter: Jonia Amer-alshiek, MD MSc, Department of
Obstetrics & Gynecology, INOVA Women’s Hospital, Fairfax,
Virginia. Tel Aviv University. Sorasky Medical Center, Gyne-
cology and Obstetrics department, Tel Aviv Israel
Author: Abbas Shobeiri, MD, MBA, INOVA Women’s Hospi-
tal, Virginia Commonwealth University, Professor, Biomedi-
cal Engineering, George Mason University

Objectives: To determine whether Three-dimensional
Endovaginal Ultrasound (3-D US) is a reliable measure in
visualization of the sacrospinous ligament among women with
prolapse vs women with normal pelvic floor, and thus, might
be clinically applicable in the use of an US-guided new device
for performing SSL suture as a treatment for POP.

Methods: In the first part of this study we performed a
NeuGuide SSL suture in four normal fresh-frozen female pel-
ves with no history of POP. Afterwards, a 3-D-US examina-
tion was performed to visualize the suture localization. This
was validated by dissection of the cadavers’ pelves. Two
groups of women with or without POP were evaluated by
whether 2D and 3D-US to localize the SSL.

Results: Cadaveric dissection demonstrated accurate
suture placement into SSL. We performed 3D US in a total of
17 volunteers without prolapse (N-POP), and 10 patients with
POP. There were no statistically significant differences regard-
ing age and BMI between both groups; mean age 62.7 � 7 vs
63.8 � 7, mean BMI 27.8 � 2 vs 27.1 � 3.45 in the N-POP
vs POP respectively. Among the N-POP group, we were able
to visualize the right and left ischial spines in 35% (p = 0.01)
and 35% (p = 0.01), and right and left SSL in 23% (p = 0.04)
and 41% (p = 0.26) respectively.

Conclusions: SSL and the ischial spines cannot be reli-
ably visualized among women with or without POP using 3D
US, although the structures are visualized more in some
nullipara. An US-guided device for SSL suturing was deemed
not feasible for the treatment of women with POP although
the device performed accurately without US guidance.
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APRIL 8, 2019, 12:15 PM–12:22 PM

Musculoskeletal

Functional Popliteal Artery Entrapment Syndrome
(fPAES): Investigation With Dynamic And Doppler
Ultrasound
Presenter: Patricia Delzell, MD, Cleveland Clinic
Author: Fatemeh Abdollahi Mofakham, Cleveland Clinic
Foundation
Author: Jen Bullen, Cleveland Clinic Foundation
Author: Jason Genin, Cleveland Clinic Foundation

Objectives: Evaluate effect of dynamic ankle plantar
flexion and dorsiflexion on popliteal artery Doppler wave-
forms in patients with clinically suspected fPAES and no
structural abnormality. Correlate ultrasound findings to patient
outcomes of different treatment plans.

Methods: We retrospectively reviewed ultrasound stud-
ies of the popliteal artery performed before and after exercise
in patients with clinically suspected fPAES but without ana-
tomic abnormalities over a 3-year period. Assessment: 1) Pro-
portion of symptomatic versus asymptomatic knees in which
plantar flexion and/or dorsiflexion of the foot resulted in popli-
teal artery compression; 2) Peak systolic velocity (PSV) of the
popliteal artery for knees with and without dynamic popliteal
artery compression; 3) Absolute value change in PSV of the
popliteal artery from neutral to plantar flexion/dorsiflexion
before and after exercise for knees with and without dynamic
popliteal artery compression. Chart review performed for
1 year outcomes after decompressive surgery, Botox injection
or exercise modification.

Results: The study included 96 knees (80 symptomatic,
16 asymptomatic). Dynamic arterial compression was observed
in 39% (31/80) of symptomatic knees and in 1 asymptomatic
knee. Before exercise, knees with arterial compression had
higher absolute PSV changes from neutral to plantar flexion
than knees without arterial compression (mean PSV change:
31 vs 13, p = 0.002). A similar effect was seen after exercise
(40 vs 14, p = 0.001). Preexercise absolute changes in PSV
from neutral to dorsiflexion had a smaller significance (17 vs
12, p = 0.024). Limited clinical follow-up at this time: 15/18
patients with 75–100% improvement in symptoms (6/6 surgical;
4/5 Botox; 5/7 exercise change).

Conclusions: In patients with clinically suspected
fPAES, dynamic ultrasound demonstrated popliteal artery
compression in 39% of symptomatic knees. Before and after
exercise, PSV was more elevated from neutral to plantar flex-
ion in knees with arterial compression than in knees without
arterial compression. Prospective studies are needed to deter-
mine whether this technique may be useful as a diagnostic
screening test.

APRIL 8, 2019, 12:22 PM–12:29 PM

Ultrasound Evaluation of Secondary Features Associated
with Peroneal Tendon Pathology
Presenter: Leah Davis, DO, Medical University of South
Carolina
Author: Steven Kubalak, PhD, Medical University of South
Carolina
Author: Slone Daniel, Medical University of South Carolina
Author: Kanal Shefali, Pacific Northwest University of Health
Sciences
Author: Rex James, Medical University of South Carolina
Author: Gross Christopher, Medical University of South
Carolina

Objectives: Peroneal tendinopathy is a common cause of
lateral ankle pain. A flat or convex fibular groove, low lying
peroneal brevis muscle belly, and prominent peroneal tubercle
may predispose patients to peroneal tendinopathy. MRI is cur-
rently the modality of choice for evaluating these features and
there is little literature on the accuracy of ultrasound in this
setting. The purpose of this study was to determine whether
ultrasound can qualitatively characterize the retromalleolar
groove morphology, and quantitatively characterize the
retromalleolar groove and lateral calcaneal cortex.

Methods: Musculoskeletal ultrasound examinations of
22 cadaveric ankles were performed and interpreted by a
fellowship-trained musculoskeletal radiologist to assess the
retromalleolar groove and peroneal tubercle of the calcaneus.
Each cadaveric ankle was dissected and characterization of the
retromalleolar groove morphology (concave, flat, convex) was
performed by consensus. Additionally, the anteroposterior and
mediolateral dimensions of the retromalleolar groove and pero-
neal tubercle were measured. Qualitative assessment and quanti-
tative measurements from ultrasound and gross dissection were
compared. Gross dissection was considered the gold standard.

Results: Compared to characterization at gross dissec-
tion, ultrasound accurately characterized fibular groove mor-
phology in 13/22 cases (59%) and identified the peroneal
tubercle 14/22 (64%) of the cases. Compared to measurements
at gross dissection, there was no statistically significant associ-
ation between the sonographic measurements of retromalleolar
groove and peroneal tubercle.

Conclusions: Although ultrasound and gross measure-
ments were consistent in qualitatively assessing groove mor-
phology almost 60% of the time, there is wide variation
between measurements obtained on ultrasound and those per-
formed at gross dissection. This is unexpected as ultrasound
has excellent spatial resolution and is able to visualize the
superficial cortex. A number of variables may have contrib-
uted to the discrepancies in measurement including inconsis-
tencies in methods of measurement, technically related
measurement error (as measurements were often less than

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019

S55



1 mm) and differences in ultrasound transducer position/
angulation.

APRIL 8, 2019, 12:29 PM–12:36 PM

Ultrasound Evaluation of the Intrinsic Foot Muscles
Morphology After First Metatarsophalangeal Joint
Arthrodesis
Presenter: Abbis Jaffri, PT,MS, University of Virginia
Author: Susan Saliba, PhD, ATC, PT, University of Virginia

Objectives: To determine the changes in the morphology
of the Intrinsic Foot Muscles (IFMs) after the arthrodesis of
the first Metatarsophalangeal (MTP) joint by comparing the
cross-sectional area (CSA) and muscle thickness (MT) of
Abductor Hallucis (AbH), Flexor Digitorum Brevis (FDB)
and Flexor Hallucis Brevis (FHB) between surgical and non-
surgical feet using Ultrasound (US). To date, there is no study
that has investigated the structural changes in the small mus-
cles of the foot after first MTP arthrodesis procedure.

Methods: A convenience sample of 18 feet of 9 subjects
(Age: 57.56 � 9.07 years, weight: 81.33 � 1.32 kg, height:
163.26 � 11.03 cm) with a unilateral history of first MTP
arthrodesis was recruited from Foot and Ankle Surgery Depart-
ment of the University Health System. Nine surgical feet within
the same subject were compared with their nonsurgical healthy
feet. Surgical procedure was done at least 6 months prior to the
data collection. B-mode ultrasound images were collected dur-
ing sitting position. A wireless 8-MHz transducer was used for
imaging. Paired t-test was used to analyze differences between
the groups

Results: CSA and MT of the surgical feet were signifi-
cantly lower (p < 0.05) for both AbH and FHB. A significant
reduction (p < 0.05) was found in FDB MT for surgical feet.
However, CSA of FDB was not significantly different
(p > 0.05) between groups.

Conclusions: IFMs in the surgical foot exhibited reduced
CSA and MT. This directs surgeons and clinicians to integrate
IFM strength and training in the rehabilitation program after
surgery. Morphological measures like MT and CSA are shown
to be indicative of strength thus providing surrogate measure
of mechanical function. Due to complex articulation of foot
and small size of IFMs it is difficult to assess IFMs dynami-
cally, therefore, US assessment can form the mainstay of IFM
evaluation after surgery/injury or during the different stages of
rehabilitation.

APRIL 8, 2019, 12:36 PM–12:43 PM

Rare Palmaris Profundus Seen During Ultrasound-Guided
Carpal Tunnel Release
Invited Speaker: Russell Bergum, DO, RMSK—Mayo Clinic
Health System—Albert Lea
Author: Mark Ciota, MD, Mayo Clinic Health System,
Albert Lea
Author: Jay Smith, MD, Mayo Clinic College of Medicine

Objectives: This case study demonstrates a rare anatomic
anomaly.

Methods: Diagnostic ultrasound
Results: A 62 year old right hand dominant female pres-

ented in consultation to the Orthopedics Clinic with insidious
onset of left hand pain and paresthesia along the palmar aspect
of the thumb, index finger, and long finger for the previous
4 months. The symptoms were worse at night and when grasp-
ing objects with her left hand. EMG done on 05/17/2018
showing severe left wrist carpal tunnel syndrome. Previous
treatments included activity modification, gabapentin, oral
prednisone, carpal tunnel night brace and NSAIDs. The
patient had a previous right wrist CTR in 2004, and was inter-
ested in having her left wrist done using a new minimally
invasive ultrasound-guided technique. Physical exam of Left
hand and evaluation revealed normal hand appearance, no
muscle atrophy with normal hand, finger, and wrist range of
motion with a normal peripheral vascular exam. Neurologic
exam showed slightly decreased sensation to light touch in
palmar aspect of the thumb, index, and middle finger with a
positive Tinel’s sign and a positive Phalen’s test on the left.

Conclusions: The patient elected to undergo ultrasound-
guided carpal tunnel release using a novel device that allowed
for dynamic transverse safe zone expansion while transecting
the transverse carpal ligament with a hook knife. Ultrasound
examination revealed that patient had a palmaris profundus ten-
don present in the carpal tunnel located palmar and slightly
radial to the median nerve, thus compromising the ability to use
the device with ultrasound guidance. The palmaris profundus is
a rare anatomic anomaly that can contribute to carpal tunnel
syndrome [1,2]. In one cadaveric study, palmaris profundus
was present 1 in 1600 specimens [1]. The patient was counseled
regarding the presence of the palmaris profundus tendon and
she elected to have an open carpal tunnel release procedure
4 days later, which was performed successfully.
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APRIL 8, 2019, 12:43 PM–12:50 PM

Ultrasound-Guided Carpal Tunnel Release: Hand Surgeon
Experience Including Implementation of a Same-Day
Evaluation and Surgery Clinic
Presenter: John Beckman, Sonex Health, Rochester,
Minnesota
Author: Tyler Miller, MD, Department of Orthopaedics, Uni-
versity at Buffalo, New York
Author: Paul Paterson, MD, General Physician, PC, Buffalo,
New York

Objectives: Ultrasound-guided carpal tunnel release
(USCTR) achieves transection of the transverse carpal ligament
through a small wrist incision (≤ 5 mm). Over 630 cases have
been reported in the literature with excellent efficacy and with-
out complication. Here, we present the clinical outcomes of
USCTR performed by a single surgeon, including procedures
performed within a novel same-day evaluation and treatment
clinic.

Methods: During January-April 2018, the same
fellowship-trained hand surgeon performed USCTR on
46 patients (58 wrists) ages 25–97 years, including 12 bilateral
simultaneous releases. Twenty-six patients (33 wrists) were
treated as part of a same-day surgery clinic (SDS) in which
qualified patients were offered USCTR on the same day as
their initial consultation. All procedures were performed using
the SX-One MicroKnife (a commercially available device with
integrated safety and usability features) in a procedural room
setting using local anesthesia and a single assistant. Primary
outcomes included complications, QuickDASH (QDASH) and
Boston Carpal Tunnel Questionnaire (BCTQ-SS, BCTQ-FS)
scores, and global satisfaction (1 = very dissatisfied to 5 = very
satisfied).

Results: Procedure times were less than 10 minutes,
wounds were dressed with SteriStrips, and patients immedi-
ately participated in activities as tolerated. At three months,
there were no complications; mean patient-reported outcomes
(mean change versus preop) were QDASH 17.7 (28.1),
BCTQ-SS 1.65 (1.49), BCTQ-FS 1.60 (1.01); and global satis-
faction was 4.30. The improvements in QDASH and BCTQ
scores were statistically significant (p < 0.0001) and exceeded
minimally clinically important differences. No significant dif-
ferences were observed between the SDS and non-SDS
groups.

Conclusions: USCTR using the SX-One MicroKnife can
be successfully implemented by a hand surgeon in a procedural
room setting with high patient satisfaction. Same-day evaluation
and surgical treatment is feasible, delivers definitive CTS treat-
ment within an abbreviated episode of care, and can provide
accelerated recovery as compared to the mini-open technique.

APRIL 8, 2019, 12:15 PM–12:22 PM

Obstetric

Validated Prediction Model for Assessing Risk of
Cesarean Delivery in Growth-Restricted Fetuses
Undergoing Induction of Labor
Presenter: Chinedu Nwabuobi, MD, MS, University of South
Florida Morsani College of Medicine
Author: Niraj Gowda, BS, University of South Florida Mor-
sani College of Medicine
Author: Michelle Kuznicki, MD, University of South Florida
Morsani College of Medicine
Author: Hannah Camisasca-Lopina, MS, University of South
Florida Morsani College of Medicine
Author: Rachel Sinkey, MD, University of Alabama Birming-
ham School of Medicine
Author: Anthony Odibo. MD, MSCE, FRCOG, FACOG, Uni-
versity of South Florida Morsani College of Medicine

Objectives: When induction of labor is medically indi-
cated in a growth-restricted pregnancy, there is concern for
intrapartum fetal compromise requiring cesarean delivery. We
sought to design and validate a predictive model for the risk of
cesarean delivery of growth-restricted fetuses using factors
known at the time the decision is made to induce labor.

Methods: This is a retrospective cohort study of growth-
restricted fetuses delivered in a single tertiary referral center.
Fetal growth restriction was defined as an estimated fetal
weight less than 10th percentile. Inclusion criteria were single-
ton, nonanomalous, growth-restricted fetuses delivered from
January 2011 to December 2016. Factors significantly associ-
ated with cesarean delivery were identified using univariate
analyses (p < 0.1). Final predictors were determined with
backward stepwise logistic regression. The predictive value of
the final model was assessed with the area under the receiver
operator curve (AUC). Internal validation of the model was
performed using 10,000 bootstrap replicates of the original
cohort. The adequacy of the model was evaluated using the
Hosmer–Lemeshow goodness-of-fit test.

Results: 594 pregnancies with fetal growth restriction
met inclusion criteria; 40.9% of these patients (n = 243) under-
went cesarean delivery. The significant predictors of cesarean
delivery included in the final model were maternal age, gesta-
tional age at delivery, and initial method of labor induction.
The bootstrap estimate of the AUC of the final prediction
model was 0.82 (95% confidence interval, 0.78–0.86). The
model had a sensitivity of 64.2%, specificity of 86.9%, posi-
tive likelihood ratio (LR) of 4.9, and negative LR of 0.41. The
model had a good fit (p = 0.617).

Conclusions: We provide an internally validated model
with a good discrimination for identifying fetal growth-
restricted pregnancies at increased risk of cesarean delivery at
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the time of labor induction. Future research should prospec-
tively validate this model.

APRIL 8, 2019, 12:22 PM–12:29 PM

Estimated Fetal Weight in Pregnancies with PPROM by
the Hadlock Method
Presenter: Claudio Schenone, MD, University of Tennessee
Health Science Center
Author: Katherine Dorsett, MD, University of Tennessee
Health Science Center
Author: Mauro Schenone, MD, University of Tennessee
Health Science Center
Author: Jose Duncan, MD, University of South Florida,
Department of Obstetrics and Gynecology
Author: Trish Goedecke, University of Tennessee Health Sci-
ence Center

Objectives: The aim of our study was to assess the accu-
racy of estimated fetal weight (EFW) by ultrasound in patients
with preterm prelabor rupture of membranes (PPROM

Methods: This was a prospective study of pregnancies
complicated by PPROM treated at our institution from
October 2015 to June 2018. We included mothers age 13–46
years old with singleton pregnancies from 23 to 36 + 6 weeks
with PPROM with an EFW within 7 days of delivery. We
excluded those with fetal anomalies, fetal demise, those that
declined participation and those without an EFW documented
within 7 days of delivery. EFW was calculated by the Hadlock
formula. We calculated the mean difference between the EFW
and birth weight (EFW-BW). To assess potential variables that
may affect our results, we compared the EFW-BW in pregnan-
cies with anhydramnios (DVP = 0) with those without, and we
compared the EFW-BW in those with body mass index >40
kg/m2 (superobesity). A p value of < .05 was considered sta-
tistically significant.

Results: The mean difference in the EFW and birth
weight was 8.21%. The EFW-BW was not statistically differ-
ent in those with anhydramnios (11.22 vs 7.72%; p = .13).
The EFW-BW was similar in those with and without super-
obesity (8.31 vs 8.18 %; p = .94).

Conclusions: In our population, the EFW by Hadlock
accurately predicts the birth weight in pregnancies compli-
cated by PPROM. The mean difference in EFW and birth
weight in our patient population was not affected by the pres-
ence of superobesity. Larger studies are needed to corroborate
our findings.

APRIL 8, 2019, 12:29 PM–12:36 PM

Isolated Acute Funisitis in the Absence of Acute
Chorioamnionitis: What Does it Mean?
Presenter: Tracy Grossman, MD, MSc, Weill Cornell Medical
College
Author: Debra Heller, MD, Rutgers New Jersey Medical
School
Author: Rebecca Baergen, MD, Weill Cornell Medical
College

Objectives: Acute funisitis (AF) is part of the fetal
inflammatory response associated with acute chorioamnionitis
(AC) and ascending infection. However, the significance of
AF in isolation isn’t known. Our objective was to evaluate
clinical and pathologic features of cases of isolated AF to
determine the significance of this finding and how it can con-
tribute to our understanding of adverse outcomes.

Methods: We reviewed third-trimester placentas of deliv-
eries at our institution from 1997 to 2017. The pathology data-
base was searched for placentas with the diagnosis of AF
without a diagnosis of AC. Placentas without AF or AC were
controls and placentas with AF but without AC were cases.

Results: 156 cases and 183 controls were identified.
Maternal age, gestational age, birth weight, delivery mode and
APGAR scores were similar in both groups. There was no
increase in histologic lesions associated with maternal vascular
malperfusion, fetal vascular malperfusion, cord complications
or chronic villitis. In cases, 132 (84.6%) of had meconium in
fetal membranes, and of those, 70 (44.9%) also had meconium
in the umbilical cord. Thirty-four (21.8%) of those with meco-
nium in the umbilical cord also had myonecrosis. In controls,
72 (39.3%) had meconium in fetal membranes, and of those,
8 (5.1%) also had meconium in the umbilical cord. Five
(2.8%) of those with meconium in the umbilical cord also had
myonecrosis. When comparing the presence of meconium in
the membranes, meconium in the cord and myonecrosis in
cases and controls, all comparisons were significant (84.6% vs
39.3%, p = <.001, respectively).

Conclusions: AF can indicate other placental abnormali-
ties besides AC. There appears to be a strong association
between AF without AC and the presence of meconium, par-
ticularly in the umbilical cord. As meconium can be associated
with myonecrosis of umbilical vessels, in some cases AF may
be the result of damage to the muscle fibers rather than an
ascending infection.
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APRIL 8, 2019, 12:36 PM–12:43 PM

Are Gastroschisis Neonates Truly Small for
Gestational Age?
Presenter: Ahmed Nassr, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Michael Belfort, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: James Fisher, MD, Baylor College of Medicine
Author: Alireza Shamshirsaz, MD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Magdalena Sanz-Cortes, MD, PhD, Baylor College of
Medicine, Texas Children’s Hospital
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital

Objectives: Gastroschisis has been associated with fetal
growth restriction (FGR) which may affect management deci-
sions regarding mode and timing of delivery. The agreement
between FGR and small for gestational age (SGA) is
unknown. We sought to investigate the relationship between
estimated fetal weight (EFW) and birth weight in babies with
gastroschisis.

Methods: Retrospective, observational study of 75 fetuses
with gastroschisis identified between November 2012 and
October 2017 who were evaluated prenatally and delivered at
our institution. EFW was recorded from prenatal ultrasound at
time of diagnosis and proximal to birth. Birth weight was
extracted from the medical record.

Results: 59 babies had EFW measured at time of diagno-
sis [median gestational age (GA) = 20.3 weeks] and 25.4%
met FGR criteria. In 70 patients with gastroschisis an ultra-
sound was performed proximal to delivery at median GA of
34.3 weeks and in 68.6% FGR criteria were met. Earlier diag-
nosis of FGR was still present at the proximal ultrasound in
86.7%. There were 75 babies delivered at median GA of
35.8 weeks and only 24% met criteria for SGA. Ultrasound at
time of gastroschisis diagnosis correctly identified 53.3% of
babies that met criteria for SGA and 86.4% of babies that were
not SGA (sensitivity = 57.1%,specificity = 84.4%). Ultrasound
proximal to birth correctly identified 35.4% of babies that met
criteria for SGA and 95.5% of babies that were not SGA
(sensitivity = 94.4%,specificity = 40.4%). Cesarean
section was performed in 49.3%, and FGR was listed as one
of the indications for cesarean in 40.5%. Only 40% of babies
delivered by cesarean with diagnosis of FGR met criteria for
SGA at birth.

Conclusions: Due to the abdominal anatomy of fetuses
with gastroschisis, accurate EFW using ultrasound can be
problematic. Our study suggests that US loses specificity and
gains sensitivity for EFW as pregnancy progresses. Relying
on ultrasound measured EFW may lead to increased incidence
of cesarean section for FGR in babies with gastroschisis.

APRIL 8, 2019, 12:43 PM–12:50 PM

Is Isolated Short Femur Length in the Third-Trimester
Associated with Adverse Pregnancy Outcomes?
Presenter: Matthew Blitz, MD, MBA, Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell
Author: Tatyana Zubkina, MD, Long Island Jewish Medical
Center, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Natalie Meirowitz, MD, Long Island Jewish Medical
Center, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Meir Greenberg, MD, Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell

Objectives: To determine whether an isolated short
femur length (ISFL) diagnosed in the third-trimester is associ-
ated with adverse pregnancy outcomes. ISFL is here defined
as femur length (FL) less than the third percentile in fetuses
that have an estimated fetal weight (EFW), abdominal circum-
ference (AC), and head circumference (HC) greater than the
10th percentile.

Methods: Retrospective cohort of singleton gestations
with ultrasound examination for fetal biometry at ≥28 weeks
of gestational age in the prenatal diagnostic unit of a tertiary
hospital from 2013 to 2017. Patients were excluded for poor
pregnancy dating, incomplete delivery data, fetal growth
restriction (EFW <10% or AC <3%), chromosome abnormali-
ties, skeletal dysplasias, or other major congenital mal-
formations. Pregnancies with ISFL diagnosed at ≥28 weeks
were compared with appropriately grown for gestational age
(AGA) fetuses, defined as EFW ≥10%, AC ≥3%, and FL
≥10%. The primary outcome was low birth weight, defined as
<2,500 grams regardless of gestational age at delivery. Sec-
ondary outcomes included hypertensive disorders of preg-
nancy, placental abruption, medically indicated preterm birth,
cesarean delivery for nonreassuring fetal heart rate, umbilical
artery cord pH <7, 5-minute APGAR <7 and stillbirth.

Results: A total of 12,186 deliveries were included:
251 ISFL and 11,935 AGA fetuses. Among the cases, mean
gestational age at diagnosis of ISFL was 35.1 � 3.0 weeks.
There were similar rates of cesarean delivery and preterm birth
between groups. Maternal height was lower in the ISFL group
compared to the AGA group (62.8 � 3.1 vs 64.0 � 2.7
inches; p < 0.0001). No difference in the frequency of low
birth weight newborns was observed between the ISFL and
AGA groups (8.4% vs 8.0%, respectively), and there was no
difference in any of the evaluated secondary outcomes.

Conclusions: ISFL diagnosed in the third-trimester is not
associated with adverse pregnancy outcomes. Antepartum
fetal surveillance and follow-up ultrasound are unlikely to be
beneficial in such cases.
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APRIL 8, 2019, 12:50 PM–12:57 PM

Can Fetal Abdominal Circumference Independently
Predict Small for Gestational Age Infants?
Presenter: Kathy Matthews, MD, New York–Presbyterian
Weill Cornell
Author: Stephen Chasen, MD, Weill Cornell Medical College
Author: Tracy Grossman, MD, MSc, Weill Cornell Medical
College
Author: Rohini Kopparam, Weill Cornell Medical College
Author: Rana Khan, Weill Cornell Medical College
Author: Evan Sholle, MS, NYP Weill Cornell
Author: Shari Gelber, MD, PhD, Maternal Fetal Medicine
Associates

Objectives: Fetal growth restriction (FGR) is associated
with adverse perinatal outcomes and has implications for long-
term health of the newborn. Research aims at discovering pre-
dictive parameters of fetal growth with the goal of early diagno-
sis and improved management. We sought to determine
whether sonographic fetal abdominal circumference (AC) mea-
surement from 25 to 36 weeks’ gestation can independently pre-
dict small for gestational age (SGA) infants at birth.

Methods: Retrospective database review of singleton
pregnancies from 2006 to 2016. Inclusion criteria were single-
ton pregnancies with growth ultrasounds between 25 and
36 weeks’ gestation for whom newborn gender, weight,
length, and head circumference were available. Multifetal ges-
tations and pregnancies affected by FGR, defined as an EFW
<10th percentile, were excluded. SGA was defined as a birth
weight > 10th percentile on the Fenton growth curve. Z-scores
were calculated for AC at various gestational ages: 25–28,
29–32 and 33–36 weeks. We determined the sensitivity, speci-
ficity, PPV, NPV and AUROCC of AC Z score cutoffs from
−3.00 to +3.00 in predicting SGA infants.

Results: Ultrasounds of 4801 women with 5799 pregnan-
cies were reviewed, 5633 of which met study criteria. Of
these, 427 resulted in SGA infants at birth, 59 (13.8%) of
whom were delivered preterm. The prevalence of SGA in our
study population was 7.6%. In predicting SGA infants at birth,
AC had the highest sensitivity of 43.8% and specificity of
91% at 29–32 weeks’ gestation.

Conclusions: In women with singleton pregnancies not
affected by FGR, an AC of >1 standard deviation below the
mean in the third-trimester may identify a higher risk cohort
that would otherwise be overlooked when using EFW alone.
This may help stratify pregnancies that would benefit from
increased surveillance. Given that a relatively high portion of
these patients delivered preterm, these findings can also aid in
timing of antenatal corticosteroids and transfer to tertiary-care
centers when necessary.

APRIL 8, 2019, 12:57 PM–1:04 PM

Preisthmus Aortic Arch (PiAoA) and Ductus Venosus
(DV) Reversed Flow (RF) in IUGR Fetuses
Presenter: Jennifer Barr, MD, MPH, FACOG, RDMS, Uni-
versity of Tennessee Health Science Center
Author: Pedro Argoti Torres, MD, RDMS, FACOG, Univer-
sity of Tennessee Health Science Center
Author: Katherine Dorsett, MD, University of Tennessee
Health Science Center
Author: Giancarlo Mari, MD, MBA, FAIUM, FACOG, Uni-
versity of Tennessee Health Science Center

Objectives: Preisthmus aortic arch (PiAoA) reversed
flow (RF) and Ductus venosus (DV) RF are two of the late
cardiovascular changes that precede fetal demise in severe
IUGR fetuses. The AoA-RF suggests high vascular resistance
that may precede left cardiac failure, whereas the DV-RF sug-
gests right myocardial dysfunction. We determined the occur-
rence of RF at the PiAoA and DV in severe IUGR fetuses.

Methods: PiAoA and DV Doppler were serially studied
in 14 IUGR fetuses (estimated fetal weight < 10th percentile
and umbilical artery pulsatility index >95th percentile) from
diagnosis (25.4 weeks; range 23.2–27.5 weeks) until delivery
(27.3 weeks; range 25–29.3 weeks).

Results: Seventy-five Doppler studies were performed.
In 5 fetuses, DVRF preceded the AoARF, in 4 fetuses PiAoA
preceded the appearance of DVRF, in 2 fetuses RF appeared
at the same time, and in 3 fetuses no RF was observed

Conclusions: These preliminary data suggest a) that in
IUGR fetuses the left and right cardiac failure do not appear at
the same time; b) more than one mechanism is at the base of
the cardiac failure in IUGR fetuses.

APRIL 8, 2019, 1:04 PM–1:11 PM

Middle Cerebral Artery Peak Systolic Velocity in
Perinatal Cytomegalovirus Infection
Presenter: Jose Duncan, MD, University of South Florida,
Department of Obstetrics and Gynecology
Author: Mauro Schenone, MD, University of Tennessee
Health Science Center
Author: Giancarlo Mari, MD, MBA, FAIUM, FACOG, Uni-
versity of Tennessee Health Science Center

Objectives: A persistent middle cerebral artery peak sys-
tolic velocity value (MCA-PSV) greater than 1.5 multiples of
the median (MoM) is utilized to detect moderate and severe
anemia. Cytomegalovirus (CMV) is the most common perina-
tal infection and can cause fetal anemia. Our objective is to
present four cases with CMV perinatal infection that were
followed with the MCA-PSV.
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Methods: Four pregnant women were referred to our
center for suspicion of fetal anemia based on elevated MCA-
PSV. The first pregnancy was at 28 weeks with hydrops
fetalis. The MCA-PSV was 150 cm/s (4 multiples of the media
[MoM]). The second pregnancy was at 24 weeks with hydrops
fetalis. The MCA-PSV was 134 cm/s (4.3 MoM). The third
pregnancy was at 33 weeks with fetal growth restriction. The
MCA-PSV was 157 cm/s (3.4 MoM). The fourth pregnancy
was at 34 weeks’ gestation with ventriculomegaly. The MCA-
PSV was 135 cm/s (2.8 MoM).

Results: A cordocentesis was performed in the cases with
fetal hydrops. The first fetus had mild anemia (hemato-
crit = 24%). The second fetus had severe anemia (hemato-
crit = 2.7 %). In both a diagnosis of CMV infection was made.
The MCA-PSV value recorded in the first fetus was the
highest value ever recorded by our team in fetuses with or
without severe anemia. In cases 3 and 4 we did not perform a
cordocentesis because we suspected CMV infection. We
followed the MCA-PSV that did not change in serial assess-
ments. The hematocrits at birth for these two fetuses were
36% and 67%, respectively. A CMV infection was diagnosed
in these cases as well.

Conclusions: In cases of perinatal CMV infection, an
extremely elevated MCA-PSV value does not necessarily indi-
cate severe fetal anemia. Evaluation for additional signs of
fetal anemia and serial MCA-PSV examinations might be
warranted in these cases before performing a cordocentesis.

APRIL 8, 2019, 3:30 PM–3:37 PM

The Added Value of Fetal Echocardiography After
Normal Cardiac Views on A Detailed Ultrasound.
Presenter: Chase Cawyer, MD, MBA, University of Alabama
Birmingham

Objectives: Few studies have evaluated the role of fetal
echocardiography (ECHO) since the requisite cardiac views in
a detailed ultrasound (D-U/S) were expanded. We evaluated
ECHO’s ability of detecting cardiac defects in a high-risk pop-
ulation with normal anatomic cardiac views on a D-U/S.

Methods: This observational study identified all single-
tons in our U/S database from Jan 200 to Jun 2018 with a D-
U/S performed at 18 + 0 weeks to 22 + 6 weeks and an ECHO
performed at least 14 days later between 21 + 0 weeks and 24
+ 6 weeks. All D-U/S and ECHO were performed/read by a
MFM specialist. Abnormal cardiac pathology on the D-U/S
were excluded. Different combinations of cardiac views
included Cat1: four-chamber (4CH), right/ left outflow tracts
(RVOT/LVOT), Cat2: added 3-vessel (3VV) and Cat3: added
ductal/aortic arches (DA/AA). “Normal” was defined on either
2D gray scale or color flow. ECHO indications were consis-
tent with AIUM practice. Rates of CHD missed on the D-U/S,
but seen on ECHO, were the primary outcomes. When

available, neonatal exams were reviewed for cases of normal
D-U/S but abnormal or inconclusive ECHO.

Results: 763 women had D-U/S with the most normal
structures (Cat3). A total of 748 (98%) were confirmed normal
on ECHO and 5 were inconclusive. Ten (1.3%) CHDs were
diagnosed on ECHO but not D-U/S. Two of 10 were lost to
follow-up. On neonatal exam 5/10 were confirmed normal and
3/10 confirmed abnormal. Of the 5 not confirmed normal
(0.66%; 95% CI 0.08%, 1.3%) 2 were suspected VSD’s,
2 were confirmed VSD’s and only one (0.13%; 95% CI
0.13%, 0.39%) was a Tetralogy of Fallot.

Conclusions: When a detailed U/S is performed in a
specified time frame, read by MFM specialists, and demon-
strates normal cardiac views, fetal echocardiography can still
diagnose additional cases of CHD. With all normal cardiac
views, approximately 700 fetal echocardiograms need to be
performed to detect one critical congenital heart defect.

APRIL 8, 2019, 3:37 PM–3:44 PM

Artificial Intelligence Based Reduction of Screening Errors
for 22 Types of CHDs Starting at the End Of the 11 To
14 weeks Routine Ob Sonogram
Presenter: Shraga Rottem, MD, DSc, AI in Fetal Medicine
Lab, Columbia Univ Med Ctr
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital
Author: James Huhta, MD, Pediatrix
Author: Edina Torgeyekes, MD, IRONFAN-International Reg-
istry of Fetal Anomalies, Columbia Univ Med Ctr
Author: Christian Macedonia, MD, John Hopkins University
Author: Min Chen, PhD, IRONFAN-International Registry of
Fetal Anomalies, Columbia Univ Med Ctr
Author: Lisa Hornberger, MD, Univ of Alberta, Faculty of
Medicine and Dentistry
Author: Luis Goncalves, MD, Phoenix Children’s Hospital

Objectives: To reduce the number of errors at the CHD
screening process using dimensionality reduction in the identi-
fication of the most common 22 CHDs starting at the
11–14 weeks scan using the three conventional cardiac views

Methods: To reduce the number of errors starting at the
early screening for CHDs we used: a) the time-oriented data-
base from international registry of prenatal CHDs and the nat-
ural history of 22 types of CHDs using 47 possible
morphologic and biometric markers and b) dimensionality
reduction AI based logics of temporally stratified possible con-
flicts of combination of logics of VF-Very Frequent and F-
Frequent cardiac sonomarkers participating at the screening
for these CHDs.

Results: An average of four per CHD conflicting rules
fulfilled the error reduction requirements when screening for
22 types of CHDs starting at the 11–14 weeks scan.
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If a conflict of markers-based logics of algorithms is
detected at the early scan, the main critical biological entities
triggering the error alert are morphologic cardiac markers.
When the AI based error reduction at the early scan results in
CHDs screened negative, this significantly reduces the require-
ment of participating markers at the later scan and subse-
quently the number of possible errors.

Conclusions: Automatic AI based search for conflicts
with temporal per CHD logics reduces the number of possible
screening errors starting at 11–14 weeks. This triggers
Sonographers’ precise attention to conflictual combinations of
cardiac sonomarkers or overlooked findings and directs
marker/s focused re-scanning accordingly, before review by
supervising professionals. Adding TVS to TAS is the most
effective action reducing the number of errors at the early
scan. Thanks to the significantly reduced conditional probabil-
ity, the use of this AI based quality improvement system at the
11–14 weeks scan also reduces the image review effort at the
late scan and consequently the number of possible errors, also
when the first scan is normal.

APRIL 8, 2019, 3:44 PM–3:51 PM

Current Practice Patterns for First-Trimester Fetal
Anatomy Ultrasound
Presenter: Luciana Vieira, MD, Icahn School of Medicine at
Mount Sinai
Author: Joanne Stone, MD, MSHCDL, Icahn School of Medi-
cine at Mount Sinai
Author: Vanita Jain, MD, Delaware Center for Maternal
Fetal Medicine of Christiana Care
Author: Fadi Bsat, MD, University of Massachusetts Medical
School- Baystate; Adjunct Associate Professor of Obstetrics
and Gynecology at Tufts University School of Medicine

Objectives: Currently, practice patterns for first-trimester
fetal anatomy ultrasound (T1A) vary among maternal fetal
medicine (MFM) providers. We sought to determine study
components (in comparison to the 76801 study), time
involved, and practice patterns for T1A studies performed by
MFM providers who are members of the Society for Maternal
Fetal Medicine (SMFM).

Methods: We distributed an electronic survey by email
to all current regular SMFM members with questions about
their practice specifics of the T1A ultrasound.

Results: 419 current regular members responded with a
total response rate of 20.8% (419/2017). Within our cohort,
86 (20.5%) have been in practice 0–5 years, 119 (28.4%)
6–15 years, 113 (27.0%) 16–25 years, and 101 (24.1%)
>25 years since completing MFM fellowship. Currently,
45.6% of respondents are routinely performing T1A, 32.0%
only for specific indications; and 22.4% are not performing
T1A US. Table 1 highlights the use of T1A based on practice

and years in practice since MFM fellowship. Among those
performing T1A, providers in academic institutions were most
likely to perform T1A only for specific indications as com-
pared to other practice types (p value = 0.02). No significant
differences were seen among those performing T1A based on
years in practice (p value = 0.39). The most commonly
reported GA at which to perform this study was 13–14 weeks
(52.0 %). Most frequently, respondents reported that the aver-
age time to complete the study was 30 minutes (min) (45.1%),
while 11.9% reported it took 15 min, 34.5% reported 45 min,
and 8.5% reported 60 min. Figure 1 depicts the breakdown of
anatomy obtained for T1A within our cohort.

Conclusions: T1A ultrasound is currently being used by
MFM physicians with different criteria and inconsistent stan-
dards. Guidelines from the SMFM are needed to standardize
practice and track outcomes when performing T1A ultrasound.
A new procedure code for this imaging study may be of clini-
cal utility.

APRIL 8, 2019, 3:51 PM–3:58 PM

Persistent Right Umbilical Vein on Antepartum
Ultrasound: Associated malformations and perinatal
outcomes
Presenter: Ellery Greenberg, MD, MPH, Wayne State
University
Author: Olga Lykhytska, Wayne State University
Author: Jhonathan Faro, MD
Author: Jay Idler, MD, DMC
Author: Sanjay Patwardhan, MD, MRCOG, FACOG, DMC

Objectives: The primary objective was to determine the
frequency of structural fetal abnormalities in fetuses diagnosed
with PRUV on antepartum obstetrical ultrasound. Secondary
objectives were to evaluate maternal and perinatal outcomes—
rate of preterm deliveries, mode of deliveries, APGAR
score < 8 at 10 min, cord pH <7.2, NICU admission, and
intrapartum or early neonatal death.

Methods: A retrospective chart review was performed to
identify cases of PRUV from 2010 to 2018 at a university
teaching hospital following institutional review board
approval.

Standardized demographic and ultrasound data were
recorded uniformly and saved on a secure databank. Finally,
we reviewed antepartum and delivery records to evaluate any
adverse maternal and perinatal outcomes. Frequency calcula-
tions were performed with OpenEpi, an open source statistical
software.

Results: A total of 49 cases (0.19%) of PRUV were iden-
tified on antepartum ultrasound between 2010 and 2018. The
male to female ratio was approximately 1: 1. Isolated PRUV
was identified in 55% of fetuses. Fetal cardiac malformations
were identified in 16.3%, followed by brain abnormalities in
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8.1%. Fetal growth restriction was noted in 8 fetuses, 6 of
which had an isolated PRUV. Three Karyotypes analyses were
performed, all of which were abnormal (Trisomy 13, Trisomy
18, and a duplication/copy number gain involving chromo-
somes 1p21 and 2q35). Cesarean delivery rate was 32.6%,
with Category II tracting as the most common indication.
Umbilical pH <7.2 was seen in 11%. NICU admission rate
was 8.1%. APGAR score was <8 in 9% of neonates at five
minutes. There was one neonatal death at 1 minute of life

Conclusions: PRUV was associated with at least one
fetal malformation in 45% of the fetuses in this cohort. Screen-
ing for PRUV should be performed routinely and antenatal
identification of PRUV should prompt a detailed anatomy sur-
vey, fetal echocardiography and serial growth scans. Chromo-
somal analysis should be performed on an individual basis.

APRIL 8, 2019, 3:58 PM–4:05 PM

Did A Change in Targeted Sonography Improve Detection
Of Cardiac Anomalies in Pregestational Diabetics?
Presenter: Robert Martin, MD, University of Texas Southwest-
ern Medical Center
Author: Diane Twickler, MD, FACR, Radiology
Author: Elaine Duryea, MD, Maternal-Fetal Medicine
Author: Donald McIntire, PhD, Obstetrics and Gynecology
Author: Jodi Dashe, MD, Maternal-Fetal Medicine

Objectives: To determine if a change on the performance
of targeted sonography improved the detection of critical car-
diac lesions in pregnancies affected by pregestational diabetes.

Methods: Women with pregestational diabetes who
delivered an anomalous infant at our institution between 2005
and 2017 were included. Targeted sonography was routinely
offered to all overt diabetics at our institution. In 2011, addi-
tional views recommended by the AIUM were added. We
examined whether this practice change improved our fetal
anomaly detection rate from the first epoch (2005–2011) to
the second epoch (2012–2017). Included are all pregnancies in
which targeted sonography was performed ≥18 weeks’ gesta-
tion and in which the neonate was subsequently confirmed to
have a cardiac lesion prior to hospital discharge. Anomalies
were considered detected if an abnormality within the cardiac
system was identified prenatally.

Results: A total of 1969 pregestational diabetics deliv-
ered a live or stillborn infant at our institution. Of these
women, there were 1874 pregnant women (95%) who under-
went targeted sonography, 892 in Epoch 1 and 982 in Epoch
2. Seventy-nine cardiac anomalies were confirmed at delivery.
In Epoch 1, 25/47 (53%) were detected, and 22/32 (69%) were
detected in Epoch 2 (p = .18). There were 32 critical cardiac
lesions during the study period, which were defined as those
who required immediate critical ICU care and/or surgical
intervention in the neonatal period. There were 6 critical

lesions that were undetected in Epoch 1, while only 1 lesion
was undetected in Epoch 2, though this difference did not
reach significant (p = 0.3).

Conclusions: Though there was a decrease in fetal car-
diac anomalies between epochs, overall detection rate did not
change. There was no statistical difference in the rate of
undetected critical cardiac lesions, though his study was lim-
ited by sample size. This decrease in undetected critical
lesions may still be felt to be of clinical significance.

APRIL 8, 2019, 4:05 PM–4:12 PM

Is there an Association Between First and Second-
Trimester Placental Echogenicity and Early-Onset Fetal
Growth Restriction?
Presenter: Matthew Blitz, MD, MBA, Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell
Author: Laura Gainey, MD, North Shore University Hospital,
Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Nontawan Benja-Athonsirikul, MD, North Shore Uni-
versity Hospital, Donald and Barbara Zucker School of Medi-
cine at Hofstra/Northwell
Author: Kelli Aibel, Donald and Barbara Zucker School of
Medicine at Hofstra/Northwell
Author: Stella Glykos, School of Engineering and Applied Sci-
ences, Ultrasound Research Laboratory, Hofstra University
Author: Lakha Prasannan, MD, North Shore University Hos-
pital, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Burton Rochelson, MD, North Shore University Hos-
pital, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Sleiman Ghorayeb, PhD, Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell, and School of Engi-
neering and Applied Sciences, Ultrasound Research Labora-
tory, Hofstra University

Objectives: We hypothesized that in cases of early-onset
fetal growth restriction (eoFGR), defective spiral artery remo-
deling, placental malperfusion and consequent fibrinoid necro-
sis and acute atherosis may result in subtle changes in
placental parenchyma on ultrasound imaging, even early in
gestation. We quantified first and second-trimester placental
echogenicity in pregnancies with and without eoFGR.

Methods: Case–control study of singleton pregnancies in
which ultrasound was performed, and the placenta was visual-
ized at 11–14 and/or 18–22 weeks of gestational age from the
years 2013–2017. Cases were sequentially-selected patients
who had an estimated fetal weight (EFW) <10th percentile at
<32 weeks of gestation. Controls were sequentially-selected
patients with uncomplicated pregnancies, without any chronic
diseases or pregnancy complications, with normal first and
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second-trimester aneuploidy screening, with an EFW of ≥40th
percentile. For each ultrasound image, two regions of interest
(ROI) were selected in the placenta. The Floyd-Steinberg dith-
ering algorithm, an error-diffusion technique, was applied to
each ROI to transform the grayscale pixels into a binary map.
The resulting black and white pixel counts were tabulated, all-
owing determination of percent echogenicity.

Results: A total of 207 pregnancies were included
(49 cases, 158 controls) and 307 ultrasound images were ana-
lyzed (110 at 11–14 weeks, 197 at 18–22 weeks). No differ-
ence in placental echogenicity was observed at 11–14 weeks
of gestational age between cases and controls (44.8 � 17.0 vs
48.0 � 15.3). However, placental echogenicity at 18–22
weeks was significantly lower in pregnancies in which eoFGR
subsequently developed, compared to those with an appropri-
ately grown fetus (48.2 � 17.3 vs 54.8 � 16.7, p < 0.03). Pre-
eclampsia occurred in 49% (n = 22) of eoFGR cases and did
not affect placental echogenicity.

Conclusions: Quantitative ultrasound analysis can detect
differences in placental echogenicity between pregnancies
with and without subsequent eoFGR in the second but not the
first trimester.

APRIL 8, 2019, 4:12 PM–4:19 PM

Concordance Between Obstetric Anatomy Ultrasound and
Fetal Echocardiography in Diagnosing Fetal Congenital
Heart Disease
Presenter: Rahul Krishnan, MD, University of Virginia
Author: Laura Deal, University of Virginia
Author: Briana Cortez, University of Virginia
Author: Rochanda Mitchell, MD, University of Virginia
Author: Christian Chisholm, MD, University of Virginia
Author: Annelee Boyle, MD, University of Virginia

Objectives: The American Heart Association (AHA) rec-
ommends that pregnancies with an elevated risk for congenital
heart defect (CHD) undergo fetal echocardiography even with
a normal second-trimester fetal anatomic survey. We investi-
gated the concordance in cardiac diagnoses between anatomy
ultrasound and fetal echocardiograms in pregnancies at high
risk for CHD.

Methods: We conducted a retrospective cohort study of
pregnancies where a second-trimester fetal anatomic survey and
fetal echography were performed between 2015 and 2018 at
our institution based on AHA recommendations. All anatomy
ultrasounds and cardiac echocardiograms were performed by
OB and cardiology sonographers respectively and read by
board-certified/eligible perinatologists and pediatric cardiolo-
gists. Correlation between obstetric ultrasound and fetal echo-
cardiogram results was evaluated using Cohen’s kappa analysis.

Results: A total of 379 patients were included in the
analysis. Abnormal cardiac findings were noted in 15.4%

(n = 58) of anatomic ultrasounds vs 16.9% (n = 64) of fetal
echocardiograms. Anatomy ultrasound evaluation of the heart
was suboptimal in 6.3% of anatomy ultrasounds. There was
moderate agreement (κ = 0.62) between anatomy ultrasound
and fetal echocardiography in detecting cardiac anomalies. In
13.2% of pregnancies, cardiac echocardiography and anatomy
ultrasound both detected cardiac anomalies. In 9.4% of preg-
nancies, fetal echocardiogram and anatomy ultrasound results
were discordant: approximately 6.0% of anatomy ultrasounds
with normal cardiac evaluation were ultimately found to have
abnormal cardiac echocardiogram findings (multigestation,
diabetes and noncardiac anomalies being leading reasons for
referral); 3.4% of anatomy ultrasounds with abnormal cardiac
findings were deemed normal on cardiac echocardiogram.

Conclusions: There is moderate agreement between
obstetric ultrasound and fetal echocardiography for the diag-
nosis of cardiac anomalies. These findings support the AHA
recommendation for a dedicated fetal echocardiogram in addi-
tion to routine anatomic survey in those at increased risk. Fetal
echocardiography yielded additional findings in mul-
tigestation, diabetes and pregnancies with noncardiac fetal
anomalies.

APRIL 8, 2019, 4:19 PM–4:26 PM

Novel Sonographic Model for Simulating Human Fetal
Anatomy Scans
Presenter: Melissa Kozakiewicz, MD, Wake Forest University
School of Medicine
Author: Mallory Alkis, MD, Wake Forest University School of
Medicine
Author: Courtney VanderMeersch, University of South Caro-
lina School of Medicine, Columbia
Author: Joshua Nitsche, MD, PhD, Wake Forest School of
Medicine
Author: Brian Brost, MD, Wake Forest School of Medicine

Objectives: We created a low-cost, high-fidelity obstet-
rics simulator with the purpose of increasing training opportu-
nities for medical students/professionals prior to interactions
with patients in a clinical setting.

Methods: Preserved fetal pigs can be purchased from
biologic supply companies. Fetal pigs can be placed in a for-
malin filled bag and heat sealed for ease of use in future ses-
sions. Multiple aspects of this model can be altered such as
gestational number and age, adipose thickness, and amniotic
fluid levels. The learner can now perform a variety of scans
including a fetal biometry scan, a basic fetal anatomic survey,
as well as a detailed fetal anatomic survey.

Results: Fetal presentation, position, number, and amni-
otic fluid levels can be assessed. All fetal biometry measure-
ments were able to be collected. The images obtained from a
basic fetal anatomic survey, show the following structures on
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the fetal pig have high correlation to the human fetus: all
levels of the spine, stomach, kidneys, diaphragm, umbilical
cord insertion site, and extremities. This model was unable to
be used to obtain images of “human” brain structures, the
heart/outflow tracts, and the bladder.

The following areas can be scanned and compared to that
of a human fetus during a detailed fetal anatomy scan: integ-
rity and shape of cranial vault, neck, profile of face, coronal
face, mandible, orbits, lungs, integrity of diaphragm, ribs,
bowel, liver, integrity of abdominal wall, shape and curvature
of spine, and hooves (hands/feet). Structures of note that can
intrigue the learner on this model includes the fetal pig nose,
ear shape, hooves, presence of a tail, and views of the face.

Conclusions: It was shown that multiple structures on
the fetal pig were synonymous on ultrasound to those of a
human fetus. Overall, this design model serves as a low-cost,
high-fidelity alternative to current obstetric simulators utilized.

APRIL 8, 2019, 4:26 PM–4:33 PM

Does Educational Intervention Improve Sonographer
Awareness of Ultrasound Safety?
Presenter: Vanessa Martinelli, MD, NYU Winthrop Hospital
Author: Agata Kantorowska, MD, NYU Winthrop Hospital
Author: Jean Murphy, RDMS, NYU Winthrop Hospital
Author: Martin Chavez, MD, NYU Winthrop Hospital

Objectives: Potential bioeffects of ultrasound are mea-
sured with onscreen display of Thermal Index (TI) and
Mechanical Index (MI). To minimize fetal effects, AIUM rec-
ommends scanning first-trimester ultrasounds in TIb (bone)
setting with values ≤0.5 and MI values ≤0.4. Past studies dem-
onstrate low compliance and knowledge of these guidelines.
The objective was to assess knowledge of and adherence to
regulations during nuchal translucency (NT) examinations,
with aim of increasing adherence by 20% in 6 months.

Methods: This was an IRB exempt study, involving peri-
natal sonographers, at one institution. Baseline assessment of
biosafety knowledge was assessed via an 11 question quiz and
compliance to guidelines was reviewed by a random selection
of NT images. Interventions were then implemented. In
months 1–3, sonographers were given lectures reviewing
ultrasound biosafety and settings. In month 4, reference cards
of guidelines were distributed. In months 5–6, email and ver-
bal reminders of biosafety regulations were implemented.
Postinterventions, knowledge assessment and review for com-
pliance to guidelines was again performed.

Results: Twelve, RDMS-certified, perinatal sonographers
participated in the study, with a median of 1.5 (0.9–16.7) years
at the institution. Baseline knowledge assessment had a mean
score of 66% (SD �13). Baseline compliance revealed 38% of
images (108/285) used the TIb setting and 30% (85/285), TIb
≤0.5. Mechanical Index compliance to values ≤0.4 was 1.4%

(4/285). Postintervention data demonstrated 61% of images
(173/281) used the TIb setting and 49% (138/281), TIb ≤0.5.
Mechanical Index compliance was 0% (0/281). Post-
intervention knowledge assessment had a mean score of
61% (SD �16).

Conclusions: Interventions aimed at improving compli-
ance to ultrasound biosafety guidelines can be effective. In
6 months, educational materials increased compliance to TIb
settings by 23% and by 19% for TIb ≤0.5 settings. Future
studies are aimed at improvements in knowledge assessment
and compliance to MI values.

APRIL 8, 2019, 4:33 PM–4:40 PM

Uterine Artery Pulsatility Index as a Predictor of Placenta
Vascular Complications in Pregnancies with PPROM
Presenter: Jose Duncan, MD, University of South Florida,
Department of Obstetrics and Gynecology
Author: Laura Willingham, University of Tennessee Health
Science Center
Author: Trish Goedecke, University of Tennessee Health Sci-
ence Center
Author: Mauro Schenone, MD, University of Tennessee Health
Science Center
Author: Katherine Dorsett, MD, University of Tennessee
Health Science Center
Author: Giancarlo Mari, MD, MBA, FAIUM, FACOG, Uni-
versity of Tennessee Health Science Center

Objectives: The aim of our study was to assess the pre-
dictive value of uterine artery pulsatility index (UtAPI) for
placental vascular complications (PVC) in pregnancies com-
plicated by preterm prelabor rupture of membranes (PPROM).

Methods: This is a prospective study of pregnancies
complicated by PPROM treated at our institution from
October 2015 to June 2018. We included mothers age 13–46
years old with singleton pregnancies from 23 to 36 + 6 weeks
with PPROM. The UtAPI was obtained at time of enrollment.
PVC was defined as having one or more of the following:
hypertensive disorders (gestational hypertension, preeclampsia
with or without severe features), placenta abruption, and fetal
growth restriction (FGR). Logistic regression models with
receiver operating curves were used to determine the predic-
tive value of the uterine artery pulsatility index. A p value of <
.05 was considered significant.

Results: A total of 103 patients met inclusion criteria.
Thirty-three had one or more of the PVC (32%): 20 had FGR
(19%), 9 had hypertensive disorders (9%), and 8 had a placen-
tal abruption (8%). The UtAPI was a statistically significant
predictor of PVC (AUC = .63; p = .012). In addition, the
UtAPI was a statistically significant predictor of FGR
(AUC = .59; p = .015). The UtAPI was not a statistically
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significant predictor for hypertensive disorders (AUC = .65;
p = .093) or abruption (AUC = .64; p = .242).

Conclusions: In our population of patients with PPROM,
the UtAPI is a statistically significant predictor of placental
vascular complications and fetal growth restriction. Larger and
more diverse studies are necessary to corroborate our findings.

APRIL 8, 2019, 4:40 PM–4:47 PM

Feedback on ALARA does not Improve Compliance with
Including the Thermal Index on Images Submitted for the
Nuchal Translucency Credential
Presenter: Jennifer Bagley, MPH, RDMS, RVT, The Univer-
sity of Oklahoma Health Sciences Center
Author: Freshta Nematzadeh, BSMIRS, RDMS, The University
of Oklahoma Health Sciences Center

Objectives: Determine if written feedback on ALARA
prompts users who seek nuchal translucency (NT) credentials
to use the correct TI display and level during nuchal translu-
cency exams.

Methods: Images were reviewed from individuals seek-
ing the NT credential who failed the first round of image sub-
missions and who additionally had comments on ALARA.
Their second round of image submissions were reviewed to
determine if the individuals were adherent to ALARA after
having received the feedback. Descriptive statistics for each
variable were computed and reported. Proportions among each
categorical variable were reported along with 95% confidence
intervals. Chi-Square tests were used to determine whether the
proportion of submissions that addressed ALARA differed
among submissions that passed second submission and those
who did not pass.

Results: Seventeen percent of all resubmissions
addressed ALARA concerns, and 83% did not address them.
Sixty-one percent passed the image resubmission; however
only 18.4 % of those subjects addressed ALARA. Twenty per-
cent of first submissions reported TIB values, and 29% of sec-
ond submissions reported TIB values. Pass rates for second
submissions were not different among those who did and did
not address ALARA. TIB values were not different among
those who passed the first submission and those who did not
pass. Among those who submitted TIB values on both submis-
sions, TIB values on the second submission were 0.20 lower
compared to the first submission. (p = 0.0288) Second submis-
sion TIB values were 0.68 lower among those submissions
that addressed ALARA compared to those not addressing
ALARA concerns. (p < 0.0001)

Conclusions: Commenting on incorrect use of ALARA
is not likely to prompt those seeking an NT credential to dis-
play the proper TI or level on image resubmission. ALARA
may need to be included as a pass-fail criteria for receiving a

NT credential in order for individuals to comply with
ALARA.

APRIL 8, 2019, 12:15 PM–12:27 PM

Therapeutic

Impact of HITU on Strength of Surgical Mesh
Presenter: Timothy Bigelow, PhD, Iowa State University
Author: Huaiqing Wu, PhD, Iowa State University
Author: Kamal Itani, MD, VA Boston Healthcare System
Author: Clayton Thomas, Iowa State University

Objectives: The use of cavitation-based ultrasound to
treat infections on surgical mesh has shown great potential.
The goal of this study was to determine if the therapy would
reduce the strength of the mesh thus compromising the func-
tionality of the mesh.

Methods: To quantify the impact of the exposure on
mesh strength, the force required to tear the mesh and the
maximum mesh expansion before damage were quantified for
control, sham, and exposed mesh samples. In addition, Staphy-
lococcus aureus (S. aureus) biofilms were grown on mesh
samples and the destruction of the biofilms by the ultrasound
exposures was confirmed. The ultrasound exposures were
3-cycle tone bursts from a 0.9 MHz single-element transducer
with a beam width of 1.3 mm. The peak rarefactional and
compressional pressures were 9.2 MPa and 23.7 MPa before
reflection from the mesh. The focus of the transducer was
mechanically scanned at a speed of 0.3 mm/sec and was
stepped between scan rows with a step size of 0.4 mm. The
focus was scanned over the mesh 4 times for each exposure.

Results: In this study, the average reduction in CFUs on
the mesh following the ultrasound exposures was 5.4-log10
relative to the sham exposures. As a comparison, high-level
disinfection is defined by the FDA as a reduction in CFUs by
6-log10. For the mechanical tests, the data for both the force
and the expansion distance was analyzed using two-way anal-
ysis of variance. Both datasets included 15 observations for
each combination of orientation and exposure level (control,
exposed, or sham). For both the force and the distance, mesh
orientation was the only statistically significant effect.

Conclusions: High-intensity therapeutic ultrasound can
successfully destroy S. aureus biofilms on surgical mesh with-
out degrading the strength and functionality of the mesh.
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APRIL 8, 2019, 12:27 PM–12:39 PM

Comparison Between Novel Bimodal Acoustic Signal and
Clinically Available Low-Intensity Pulsed Ultrasound
(LIPUS) Systems for Bone Fracture Healing
Presenter: Priscilla Machado, MD, Thomas Jefferson
University
Author: Ji-Bin Liu, MD, Thomas Jefferson University
Author: Flemming Forsberg, PhD, FAIUM, FAIMBE, Thomas
Jefferson University
Author: Levon Nazarian, MD, FAIUM, FACR, Thomas Jeffer-
son University Hospital
Author: Christopher Kepler, MD, Rothman Institute, Thomas
Jefferson University
Author: Jingzhi Li, MD, Thomas Jefferson University
Author: Rachel Blackman, Thomas Jefferson University
Author: Taolin Fang, MD, Thomas Jefferson University
Author: Robert Muratore, PhD, FAIUM, Acoustic Sciences
Associates LLC
Author: Alan Winder, MS, Acoustic Systems Associates LLC
Author: Jason Winder, MBA, Acoustic Sciences Associates LLC

Objectives: To study the effectiveness of a novel bimodal
acoustic signal (BMAS) on bone fracture healing compared to
the current FDA-approved LIPUS signal in an animal model.

Methods: Seventeen white New Zealand rabbits (average
weight 3.3 kg) underwent a bilateral fibular osteotomy as part
of an IACUC-approved protocol. Afterwards, each rabbit’s
legs were randomized to receive daily 20 minutes treatment
for 18 days with BMAS or FDA-approved LIPUS signal. The
latter utilizes a longitudinal ultrasonic mode only, while the
BMAS system employs a bimodal ultrasound signal to pro-
mote bone formation. The propagating resultant longitudinal
acoustic signal will have three components: a reflected longi-
tudinal signal where the reflection angle equals the incident
angle, and a bimodal signal transmitted into the interior of the
bone. Power Doppler imaging (PDI) was acquired on Days
0, 2, 4, 7, 11, 14 and 18 postsurgery to monitor treatment
response and local inflammation. Images were analyzed off-
line using ImageJ (NIH, Bethesda, MD) for amount and inten-
sity of flow. X-rays were acquired to evaluate fractures on
days 0, 14, 18 and 21 postsurgery. Rabbits were euthanized on
day 21 postsurgery, the legs were extracted and their fibulae
analyzed with an electromechanical device to determine maxi-
mum torque, initial torsional stiffness, and angular displace-
ment at failure. ANOVAs were used to compare pairwise
outcome variables on a per rabbit basis

Results: The novel BMAS system induced better fracture
healing with greater stiffness (0.04 � 0.099 N-cm/degree;
p = 0.050) and torque (1.57 � 2.953 N-cm; p = 0.022) at the
fracture sites than the current FDA-approved system. Ultra-
sound and X-ray images showed no qualitative differences at
any time point and neither did the quantitative PDI assess-
ments (p > 0.07).

Conclusions: The novel BMAS technique achieved bet-
ter bone fracture healing response than the current FDA-
approved LIPUS signal.

APRIL 8, 2019, 12:39 PM–12:51 PM

Multimodal Quantitative Ultrasound Assessment of
Hepatocellular Carcinoma Response to Antivascular
Ultrasound Therapy
Presenter: Julia D’Souza, BsE, University of Pennsylvania
Author: Mrigendra Karmacharya, PhD, University of
Pennsylvania
Author: Angela Brice, PhD, University of Pennsylvania
Author: Andrew Wood, DVSc, PhD, FANZCVS, School Veteri-
nary Medicine, University of Pennsylvania
Author: Laith Sultan, MD, University of Pennsylvania
Author: Stephen Hunt, MD, PhD, University of Pennsylvania
Author: Chandra Sehgal, PhD, University of Pennsylvania

Objectives: Low-intensity ultrasound with microbubbles
(uB) causes intravascular bubble cavitation that disrupts tumor
neovasculature. This study evaluates changes in tumor perfu-
sion following low- and high-dose antivascular ultrasound
(AVUS) therapy in a rat model of hepatocellular carcinoma
(HCC). Tumor perfusion changes were assessed with multi-
modal quantitative ultrasound

Methods: HCC was induced in 34 Wistar rats via
ingested diethylnitrosamine (DEN). AVUS was given at low,
high, and sham doses. Low-dose (n = 8): 1 W/cm2 ultrasound
(US), 3 min, 0.2 mL perflutren lipid microbubbles (uB) IV.
High dose (n = 21): 2 W/cm2, 6 min, 0.7 mL uB. Sham
(n = 5): no US, 0.7 mL normal saline. Perfusion was assessed
by contrast-enhanced ultrasound imaging with nonlinear con-
trast (NLC) and power Doppler (PD) modes before and after
therapy. From each mode, peak enhancement (PE) and perfu-
sion index (PI) were measured. Delta projection of NLC cre-
ated a maximum intensity projection within tumor vessels.
H&E histology was performed after natural death or
euthanasia

Results: Perfusion measures decreased following high-
dose AVUS therapy and increased following low-dose AVUS.
NLC was most sensitive to these changes, with mean perfu-
sion index decreasing from 6.0 � 1.3 to 3.4 � 0.7 (p = 0.01)
after high-dose therapy and increasing from 3.2 � 1.3 to
3.8 � 1.3 after low-dose therapy (p = 0.02). Delta projection
and power Doppler showed a similar trend but did not reach
significance. Histologic analysis of a random subset (low
n = 7, high n = 8) showed necrosis in only 5.0% � 2.6% in
cross sections of low-dose treated tumors and 25.0% � 7.1%
necrosis in the high-dose group (p = 0.028)

Conclusions: High-dose AVUS decreased tumoral perfu-
sion and caused increased necrosis in tumor sections, while
low-dose AVUS increased perfusion. Nonlinear contrast-
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enhanced ultrasound was most sensitive to perfusional
changes

APRIL 8, 2019, 12:51 PM–1:03 PM

Ultrasound-Guided High-Intensity Focused Ultrasound in
the Treatment of Pancreatic Adenocarcinoma; Does Using
Color-Coded Doppler Increase the Safety of the
Procedure?
Presenter: Mohamed Shaaban, MD,PhD, Faculty of Medicine
Cairo University
Author: Rania Hashem, Faculty of Medicine, Cairo University
Author: Mohamed Fawzy, Liver Institute

Objectives: To determine whether using color-coded
Doppler increase the safety of US-guided HIFU treatment of
pancreatic adenocarcinoma or not

Methods: Total 16 patients diagnosed with locally
advanced inoperable pancreatic adenocarcinoma underwent
US-guided HIFU treatment. In all the patients, color-coded
Doppler on the region of interest was used. The Doppler signal
was adjusted, delineating the superior mesenteric vessels, the
aorta, IVC, and the outer border of the lesion. Outpatient pro-
cedure, with close clinical follow-up for 24 hours, at 1 week
and dynamic MRI study of the pancreas done after one month
to determine the ablation success rate.

Results: The size of the lesion (range 2–6 cm), the abla-
tion success rate 100% in 2 patients, 50–75% in 14 patients,
pain score (VAS) reduced in all patients after the procedure.
Complication rate was 0%.

Conclusions: Adding color-coded Doppler to the US-
guided HIFU treatment of pancreatic adenocarcinoma help in
protection of vital structures and reduce the complication.

APRIL 8, 2019, 1:03 PM–1:15 PM

Ultrasound-Guided High-Intensity Focused Ultrasound
Treatment Of Cholangiocarcinoma
Presenter: Mohamed Shaaban, MD, PhD, Faculty of Medicine
Cairo University
Author: Rania Hashem, Faculty of Medicine, Cairo University
Author: Mohamed Fawzy, Liver Institute

Objectives: To determine the role of US-guided HIFU in
the treatment of cholangiocarcinoma, prior to chemotherapy

Methods: 7 patients diagnosed with inoperable
cholangiocarcinoma (size range 2–5 cm), location (2 left lobe
segment IV, 5 right lobe (2 segment V, 2 VI 1 in segment VII)
(4 central and 3 peripheral) underwent US-guided HIFU treat-
ment of the tumor on outpatient procedure basis, under general
anesthesia, put under observation for 12 hours, then clinical
follow-up in the first 24 hours, then after one week, after one

month follow-up by dynamic MRI study of the liver is
requested to evaluate the ablation response of the tumor to the
treatment

Results: Ablation rate (NPV) 50% in 4 patients, 40% in
2 patients, less than 27% in one patient

Conclusions: US-guided HIFU treatment can be used to
reduce the size of the chonlangiocarcinoma, as an adjuvant
treatment.

APRIL 8, 2019, 1:30 PM–1:42 PM

Basic Science and Instrumentation

Correction for Distortion of Nonlinear Pressure Waves
due to Frequency-Dependent Sensitivity and Spatial
Averaging in Needle and Fiber Optic Hydrophones
Presenter: Keith Wear, PhD, FAIUM, US Food and Drug
Administration
Author: Yunbo Liu, PhD, Food and Drug Administration

Objectives: The objective of this work was to develop a
method for reducing distortion (due to frequency-dependent
sensitivity and spatial averaging) in measurements of
nonlinear pressure waves using needle and fiber optic
hydrophones.

Methods: Hydrophone transfer functions were modeled
by combining 1) a rigid piston model, previously validated for
needle and fiber optic hydrophone sensitivities (Wear, Liu,
and Harris, IEEE Trans. Ultrason., Ferroelectr., and Freq.
Contr, 65, 137–148, 2018), and 2) a spatial averaging model
based on frequency-dependent “effective” sensitive element
diameter. The theory predicts harmonic distortion for hydro-
phone measurements of focused pressure waves, which were
modeled using 1) nonlinear propagation theory for spectral
characteristics and 2) Gaussian functions for radial pressure
distributions. The pressure wave model was validated by com-
paring to capsule hydrophone (sensitive element diameter:
85 microns) measurements performed in focal planes of three
source transducers with driving frequencies ranging from 2.5
to 6 MHz, diameters ranging from 19 to 64 mm, and focal
lengths ranging from 38 to 89 mm. Theoretical predictions of
distortion were tested by measuring nonlinear tone bursts from
each transducer using needle hydrophones (sensitive element
diameters: 200, 400, 600, 1000 microns). Model performance
was characterized by average root-mean-square difference
(RMSD) between theory and measurement over all three trans-
ducers and over the first four harmonics.

Results: The model predicts that effective sensitive ele-
ment diameter depends on frequency and can exceed geomet-
rical sensitive element diameter by more than a factor of two.
RMSD for axial pressure waveform spectra was 15% � 1%.
RMSD for lateral half width half maxima was 4% � 2%.
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RMSD for spatial averaging distortion was 6% � 3% (also
averaged over all four needle hydrophones).

Conclusions: The model is effective for prediction of
and correction for distortion of nonlinear signals due to
frequency-dependent sensitivity and spatial averaging.

APRIL 8, 2019, 1:42 PM–1:54 PM

Multicovariate Imaging of Subresolution Targets (MIST):
Initial Clinical Liver and Fetal Results
Presenter: Matthew Morgan, MS, Duke University
Author: Gregg Trahey, PhD, Duke University
Author: William Walker, PhD, Duke University

Objectives: The conventional approach to ultrasound
beamforming relies on a simple delay-and-sum model.
Recently, a number of beamforming methods have been pro-
posed to image the spatial coherence of the echo data. How-
ever, these methods employ an ad hoc approach to imaging,
and are only loosely based on the statistical properties of ultra-
sound backscatter. We have recently described a new
approach to image formation, Multicovariate Imaging of Sub-
resolution Targets (MIST), which assumes tissue consists of
inherently unresolvable diffuse scattering targets, whose bulk
statistical properties can be imaged directly. We hypothesize
this approach is fundamentally better suited to the diffuse scat-
tering environments nearly universal in medical ultrasound.
The goal of this work is to present a preliminary clinical evalu-
ation of MIST in liver and fetal imaging environments.

Methods: Echo data of clinical liver and fetal targets
were collected from a number of patients at the Duke Univer-
sity Medical Center under IRB-approved protocols. Channel
data were collected using a C5–2v curvilinear array and a Ver-
asonics Vantage research scanner in both fundamental
(2.4 MHz Tx/Rx) and harmonic (2.4 MHz Tx/4.8 MHz Rx)
imaging modes. Conventional B-Mode and MIST images
were formed and evaluated using contrast, contrast-to-noise
ratio (CNR) and speckle signal-to-noise ratio (SNR).

Results: MIST demonstrated preferable image quality
over conventional B-Mode across clinical targets. Liver
(N = 9) and fetal (N = 9) imaging targets demonstrated
improved contrast (avg. +20% and + 30%), CNR (avg. +15%
and + 11%), and speckle SNR (avg. +10% and + 8%), respec-
tively, for MIST relative to B-Mode. Speckle texture was
noticeably smoothed, with improved border delineation and
conspicuity of hypoechoic targets. Cine loops demonstrated
the temporal stability of MIST.

Conclusions: This initial work demonstrates that MIST
is a clinically-viable image formation method capable of sig-
nificantly improving image quality across a range of clinical
targets.

APRIL 8, 2019, 1:54 PM–2:06 PM

Low-Scatter, Spherical Lesion Phantoms for Optimizing
Transmit Focus Settings in Breast Ultrasound Imaging
Presenter: James Zagzebski, PhD, FAIUM, Department of
Medical Physics, University of Wisconsin–Madison
Author: Zhimin Li, PhD, Massachusetts General Hospital
Author: Cristel Baiu, SunNuclear Corporation
Author: Ernest Madsen, University of Wisconsin, Department
of Medical Physics

Objectives: Slice thickness is the limiting factor when
describing 3-dimensional spatial resolution properties of ultra-
sound scanners. Multirow transducers offer greater control
over the slice thickness. where the elevational aperture varies
with transmit focus adjustments.

The purpose of this work was to assess resolution proper-
ties of breast scanners using a focal lesion phantom and to
investigate the extent that differences in system presets when
using multirow probes affect spatial detail.

Methods: We evaluated multirow linear array trans-
ducers and single-row probes on scanners from the same man-
ufacturer. Probes were positioned on a Gammex spherical
lesion phantom with 2 mm diameter, hypoechoic spheres. The
default “Breast” preset for each scanner was used. We system-
atically varied the transmit focal depth (TFD) and recorded the
resultant images. Similar multirow transducers on newer ultra-
sound systems that employ software image formation not
requiring user setting of TFDs were also evaluated.

Results: For single-row transducers, minimal changes in
detectability are observed as the TFD is changed. Multirow
transducers resulted in significant losses of sphere contrast
when the TFD was varied. TFD transitions caused the contrast
of a small lesion to suddenly decrease relative to its neighboring
normal tissues. Phantom results correlated with a case of diag-
nosing a patient’s mass, where a biopsy was recommended fol-
lowing images from one scanner, but another scanner clarified
the mass was a cyst, where both imaging sessions were done
using multirow probes. The software image formation systems
using similar multirow transducers exhibited nearly constant
spherical lesion detectability throughout the imaging range.

Conclusions: Improper transmit focal depth settings
when using 1.5-D transducers can cause unexpected loss of
lesion detectability. Low-scatter spherical mass phantoms are
an effective tool for optimization of settings in breast imaging
modes. New ultrasound systems that employ software image
formation offered images for which detectability of masses
was excellent over the entire imaged range.
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APRIL 8, 2019, 2:06 PM–2:18 PM

Opto-Acoustic Computer Modeling for Rapid
Development and Evaluation of Breast Photoacoustic
Systems
Presenter: Brian Garra, MD, FAIUM, Division of Imaging,
Diagnostics and Software Reliability, OSEL, CDRH, FDA
Author: Nima Akhlaghi, PhD, US Food and Drug
Administration
Author: Keith Wear, PhD, FAIUM, US Food and Drug
Administration
Author: William Vogt, PhD, US Food and Drug Administration
Author: Joshua Pfefer, PhD, US Food and Drug Administration

Objectives: Breast cancer is the second leading cause of
cancer related death in American women. Although combined
mammography and high-resolution ultrasound (US) are highly
accurate for breast cancer diagnosis (AUC ≥0.95), the need
remains for tools to reduce unnecessary biopsies by correctly
reclassifying BI-RADS 4a lesions to BI-RADS 3 or lower. Pho-
toacoustic (PA) imaging and PA oximetry are promising for this
application due to their ability to visualize peritumoral vascula-
ture and estimate blood oxygen saturation (SO2). Tissue hyp-
oxia and angiogenesis are hallmarks of breast cancer due to
increased oxygen demands of rapidly multiplying cancer cells.
Although PA systems have great potential, imaging can be seri-
ously degraded by artifacts, distortion and noise. Tools are
needed to support design and evaluation of PA devices.

Methods: We have developed a computational model of
the PA process that can simulate key mechanisms governing
PA system performance. A previously developed Monte Carlo
(MC) tissue light transport model is coupled to an open source
acoustic propagation model (k-Wave). The model computes
the spatial distribution of optical energy deposition, initial PA
pressure wave generation, pressure wave propagation, and
detection by an US transducer.

Results: This model was used to create PA images of
simulated breast phantoms containing blood vessel and fila-
ment inclusions. After proper background subtraction, the
images compare well to tissue-mimicking phantom images
acquired with a custom PA imaging system. We used the
model to study the effects of device and tissue parameters
(laser beam geometry, optical wavelength, acoustic transducer
geometry and frequency response, optical absorption, scatter-
ing coefficients) on spatial resolution, penetration depth, ves-
sel detectability, and SO2 measurement accuracy.

Conclusions: Our results demonstrate the usefulness of
computational models for understanding PA device operation,
optimization, and predicting real-world performance. These
tools will speed device development and regulatory evalua-
tion, ensuring timely access to safe, effective PA imaging.

APRIL 8, 2019, 2:18 PM–2:30 PM

Survey of the 2D Imaging Performance of Breast
Ultrasound Systems using Dedicated Anatomical
Phantoms
Presenter: Jacinta Browne, PhD, Mayo Clinic
Author: Donald Tradup, RDMS, RT, Mayo Clinic
Author: Nicholas Hangiandreou, PhD, Mayo Clinic
Author: Robert Fazzio, Mayo Clinic

Objectives: Identification of the most appropriate ultra-
sound system for a clinical practice’s needs is of paramount
importance; this requires evaluation of the system with a range
of patients as well as a technical evaluation. However, it is not
always possible to encounter the full range of clinical pathology
during a prepurchase system evaluation due to the random
nature of patient presentation. A possible approach to supple-
ment this process with a fuller evaluation of patient pathology
is through the use of dedicated anatomical phantoms which
contain “must see” pathology or lesions. The aim of this study
was to develop a performance testing protocol incorporating the
use of dedicated anatomical breast phantoms and to carry out
an imaging performance evaluation of a range of breast ultra-
sound systems in terms of the quality of the lesion presentation.

Methods: Design specifications for dedicated anatomical
breast phantoms were developed1, 2. The specifications
included breast tissue thickness and echogenicity as well as a
range of “must see” lesions. These lesions included cancers
with spiculations and angular margins; lipid and acorn cysts;
fibroadenomas; Mondor’s disease; and papillary lesions. These
dedicated anatomical phantoms were used to develop a perfor-
mance evaluation protocol for evaluation of breast ultrasound
systems.

Results: The phantoms were scanned using General Elec-
tric Logiq 9, Logiq e and Philips Epic ultrasound systems
using the breast preset. The individual lesions were scanned
used a focused optimization approach and the images were
evaluated by breast radiologists and sonographers using a
ranked scoring system to determine the performance of each
ultrasound system at imaging the different types of lesions.

Conclusions: The developed phantoms were successfully
developed and were found to be suitable for assessing imaging
performance through identification of individual lesion fea-
tures, such as reduction of haze and noise and back wall
boundary definition in the cystic lesions.
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APRIL 9, 2019, 9:00 AM–9:07 AM

General and Abdominal Ultrasound

A Radiomics Approach to Hepatic Fibrosis Assessment
using Multiparametric, Quantitative B-mode Ultrasound
Presenter: Laith Sultan, MD, University of Pennsylvania
Author: Susan Schultz, RDMS, University of Pennsylvania
Author: Stephen Hunt, MD, PhD, University of Pennsylvania
Author: Chandra Sehgal, PhD, University of Pennsylvania
Author: Mrigendra Karmacharya, PhD, University of
Pennsylvania
Author: Angela Brice, PhD, University of Pennsylvania
Author: Julia D’Souza, BsE, University of Pennsylvania

Objectives: Diagnosis and monitoring of hepatic fibrosis
are necessary for clinical management. However, conventional
biopsy and scoring of pathology is invasive and prone to sam-
pling error and observer variability. This study proposes multi-
feature, computerized analysis of B-mode ultrasound
(US) images to noninvasively and quantitatively assess fibrosis.

Methods: Fibrosis was induced in 22 rats via ingested
diethylnitrosamine (DEN); 4 unexposed rats were controls.
Ultrasounds of the liver were acquired at baseline, 10, and
13 weeks. Computer-extracted features of liver echogenicity
and variance were analyzed: echointensity, hepatorenal index
(HRI), heterogeneity, and anisotropy. Liver sections harvested
after 13 weeks imaging were stained with trichrome, staged by
METAVIR fibrosis classification, and correlated with
13 weeks US data.

Results: Echointensity in DEN rats increased from a
baseline of 37.1 to 53.5 at 10 weeks to 57.5 at 13 weeks. Con-
trol rats remained constant at an average of 34.5. Similarly,
heterogeneity rose over time from a baseline of 208.7 to 344.6
and 376.8 in DEN rats but stayed constant at 225.7 in control
group. HRI and anisotropy showed a similar pattern in DEN
rats. Histology showed METAVIR fibrosis grades F2-F4 in
DEN rats and F0-F1 in controls. Increasing US values corre-
lated with fibrosis grades. Anisotropy showed the strongest
correlation (⍴ = 0.58). Combined analysis of multiple features
provided distinction of clinically significant fibrosis (F2-F4)
from insignificant fibrosis.

Conclusions: Multiple sonographic features tracked the
progression of fibrosis and correlated with histologic stage. This
quantitative, multifeature characterization provides a basis for
radiomics in B-mode US as a tool to clinically assess fibrosis.

APRIL 9, 2019, 9:07 AM–9:14 AM

Conventional Ultrasound and Contrast-Enhanced
Ultrasound in Hepatic Epithelioid
Hemangioendothelioma: Retrospective Evaluation in
20 Cases
Presenter: Wenwu Ling, MD, Department of Ultrasound, West
China hospital of Sichuan University
Author: Qiang Lu, MD, Department of Ultrasound, West
China hospital of Sichuan University
Author: Yan Luo, MD, Department of Ultrasound, West China
hospital of Sichuan University

Objectives: This study aimed to analyze the patterns of
conventional ultrasound (US) and contrast-enhanced ultra-
sound (CEUS) in 20 patients with diagnosis of hepatic epithe-
lioid hemangioendothelioma (HEHE).

Methods: US and CEUS features of 20 patients with his-
tologically proven HEHE were retrospectively reviewed from
January 2012 to May 2018 by two radiologists. The clinical
manifestations and the pathological findings of all patients
with HEHE are described.

Results: Twenty patients (12 females and 8 males) with
mean age of 43.6 � 13.6 years were included in this study.
Their clinical manifestations were nonspecific. There were
3 types of HEHE on US, including single nodular (8/20,
40%), multifocal nodular (10/20, 50%), and diffuse type
(2/20, 10%). The mean size of lesions was 4.2 � 2.6 cm. B-
mode ultrasound of HEHE showed hypoechoic (15/20, 75%),
heterogeneous echogenicity (4/20, 20%),or hyperechoic (1/20,
5%) lesions with regular shape (18/20, 90%) near the liver
capsule (17/20, 85%), and occasionally with a halo (4/20,
20%) and calcifications (3/20, 15%). Eight out of the
20 patients also had CEUS. On CEUS, HEHE demonstrated
peripheral rim-like (5/8, 62.5%), heterogeneous (2/8, 25%), or
homogeneous (1/8, 12.5%) hyperenhancement in the arterial
phase. All patients (8/8, 100%) showed hypoenhancement in
the portal and late phase. CEUS detected more lesions than
conventional US in 3 patients (3/8, 37.5%). In addition, central
irregular unenhanced zones were observed in 6 patients (6/8,
75%). On CEUS, five patients (5/8, 62.5%) and three patients
(3/8, 37.5%) were misdiagnosed as intrahepatic
cholangiocarcinoma (ICC) and metastases, respectively.

Conclusions: Conventional US and CEUS demonstrated
specific findings for HEHE, which includes multifocal hyp-
oechnoic lesions in a subcapsular distribution with typical
enhancement characteristics of malignant hepatic tumors.
When these features are found in mid-aged adults, diagnosis
of HEHE should be considered. However, a preoperative
biopsy will be required to confirm diagnosis.
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APRIL 9, 2019, 9:14 AM–9:21 AM

Diagnostic Performance of Resona’s 7 Speed of Sound
Index in B-Mode Ultrasound using Liver Biopsy as ‘Gold
Standard’ for NAFLD and NASH assessment
Presenter: Pavlos Zoumpoulis, PhD, Diagnostic
Echotomography SA
Author: Ilias Gatos, PhD, Diagnostic Echotomography SA
Author: Spyros Yarmenitis, MD, Diagnostic Echotomography
Author: Petros Drazinos, PhD, Diagnostic Echotomography SA

Objectives: Chronic Liver Disease (CLD) is currently
one of the major causes of death and the major cause of Hepa-
tocellular Carcinoma development. Therefore, accurate diag-
nosis regarding CLD progress is very important. Although
Liver Biopsy (LB) is considered as ‘Gold Standard’ for diag-
nosis, several noninvasive methods exist in order to avoid LB
complications. Sound Touch Elastography (STE) that is avail-
able in Resona 7 Ultrasound (US) device and is similar to
Shear-Wave Elastography (SWE), seems promising but needs
to be validated. The aim of this study is to compare the diag-
nostic performance between STE and SWE for CLD assess-
ment using LB as “Gold Standard.”

Methods: 290 subjects, 68 normal (F0) and 222 with
CLD (F1-F4), were included in the study. Α B-Mode and
Elastographic examination was performed on each patient
with Resona 7 and Aixplorer US devices. The STE (Resona 7)
and SWE (Aixplorer) measurements were performed on the
Right Lobe (RL) of each patient and were compared to LB
results according to the METAVIR Classification System
(F0-F4). Receiver Operating Characteristic (ROC) analysis
was then performed for each of the two methods to obtain best
cutoff stiffness values.

Results: ROC analysis showed AUCSTE = 0.9741 and
AUCSWE = 0.9854 for F=F4 Cirrhosis, AUCSTE = 0.9723
and AUCSWE = 0.9755 for F ≥ F3 Fibrosis Stage,
AUCSTE = 0.9675 and AUCSWE = 0.9662 for F ≥ F2 Fibro-
sis Stage, AUCSTE = 0.8889 and AUCSWE = 0.9288 for
F ≥ F1 Fibrosis Stage. Best cutoff stiffness values were calcu-
lated for each method (STE/SWE) compared to METAVIR
fibrosis stages: F=F4: 12.2/13.5 kPa, F ≥ F3: 9.5/8.7 kPa,
F ≥ F2: 9.15/8.55 kPa, F ≥ F1: 6.5/6.05 kPa, respectively.

Conclusions: Both STE and SWE can differentiate
between the 5 METAVIR fibrosis stages. SWE seems more
reliable in differentiating normal subjects from subjects with
CLD (F ≥ F1) and Cirrhotic patients (F=F4) but less accurate
in diagnosing intermediate stages (F ≥ F2, F ≥ F3).

APRIL 9, 2019, 9:21 AM–9:28 PM

Adaptive Frequency Selection Using Lag One Coherence
Presenter: James Long, Duke University
Author: Willie Long, Duke University
Author: Nick Bottenus, Duke University
Author: Gregg Trahey, PhD, Duke University

Objectives: Hepatic image quality has been shown to be
degraded by the clutter-generating effects of the abdominal
wall, and while beamforming and signal processing methods
exist to minimize clutter, there is currently no automated
method by which imaging frequency is selected. This study
seeks to determine the viability of using lag one coherence
(LOC), a spatial coherence-derived metric of clutter, to adap-
tively select the optimal frequency.

Methods: Pulse-echo simulations through abdominal
walls were performed using fullwave over a range of transmit
frequencies. Channel data were recorded and beam-formed,
and LOC was calculated at the transmit focus, for fundamental
and harmonic receive cases. The lesion conspicuity metric
(LCM), an image quality metric adapted from the work of
Smith et al. (1983), was calculated using the LOC-estimated
contrast. The trends were compared to ex vivo porcine abdo-
men data from nine specimens and in vivo liver data from
eight healthy volunteers, acquired using the C5–2v curvilinear
transducer on the Verasonics Vantage 256 ultrasound scanner.

Results: Across all setups, a decrease in LOC was
observed as frequency was increased, indicating increased
clutter levels. LCM, which incorporates both clutter and reso-
lution information, showed a clear optimum for each condi-
tion. This optimized frequency appeared to be correlated with
the LOC measured at a fixed frequency, suggesting that less
cluttered environments support imaging at higher frequencies.
The cases in which no abdominal wall is present, and therefore
having no near-field source of clutter, had the highest LOC
and allowed for the highest frequencies.

Conclusions: The use of LOC and LCM to balance reso-
lution and contrast in the presence of clutter shows that an
optimal frequency can be automatically selected in vivo for
lesion detection. The findings of this study match the clinical
experience, in which lower frequencies are used for difficult-
to-image patients, whose abdominal images are more degraded
by clutter.
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APRIL 9, 2019, 9:28 AM–9:35 PM

Assessment of Nonalcoholic Fatty Liver Disease with a
Machine Learning Method Using Parameters Derived
from Ultrasound B-Mode Examination.
Presenter: Pavlos Zoumpoulis, PhD, Diagnostic
Echotomography SA
Author: Ilias Gatos, PhD, Diagnostic Echotomography SA
Author: Petros Drazinos, PhD, Diagnostic Echotomography SA
Author: Spyros Yarmenitis, MD, Diagnostic Echotomography

Objectives: Nonalcoholic Fatty Liver Disease (NAFLD)
is one the most widespread type of chronic liver disease in the
Western Countries. NAFLD may lead to Non- Alcoholic
Steatohepatitis (NASH) and, if not opposed, to Cirrhosis and
liver failure. Ultrasound (US) is widely used for the disease
diagnosis and staging as it is a low-cost and radiation-free
noninvasive method. The aim of this study is to develop a
machine learning method to evaluate the impact of Hep-
atorenal Index (HI) and other B-Mode Ultrasound examination
parameters for Steatosis assessment.

Methods: 90 LB validated patients (63 S0-S1 and
27 S2-S3) were included in our study. In order to calculate the
HI a B-Mode US examination was performed by an expert
radiologist on the Right Lobe of each patient including view
of the Right Kidney at the same depth allowing measurement
of HI. For each patient the examiner provided a diagnostic
impression of the patient’s Steatosis (0–3). The input features
selected were the Body Mass Index (BMI), HI and optimum
speed of sound (SSI) calculated from a US B-Mode image
showing Liver Parenchyma of each patient. These parameters
were fed to a Neural Network (NN) classifier model. Our
dataset was divided into training and testing sets (70%-30% of
whole dataset). For the training process a threefold cross-
validation (CV) was used.

Results: The classifier had a mean CV accuracy of
86.28% with 95% confidence interval (CI) 85.42%–87.14%.
The mean accuracy over the test sample was 89.38% with a
95% CI 87.34%-91.43%. The mean Area Under Curve (AUC)
over the test sample was 0.957 with a 95% CI 0.948–0.966.
The accuracy of the radiologists’ diagnostic impression
against the LB was 85.39%.

Conclusions: The NN classifier performance was supe-
rior to the radiologists’ estimation and can be used as a supple-
mentary tool in Liver Steatosis assessment.

APRIL 9, 2019, 9:35 AM–9:42 AM

A Diagnostic Approach of Chronic Liver Disease with a
Machine Learning Method Using Parameters Derived
from Ultrasound B-Mode and Shear-Wave Elastography
Examination.
Presenter: Pavlos Zoumpoulis, PhD, Diagnostic
Echotomography SA
Author: Spyros Yarmenitis, MD, Diagnostic Echotomography
Author: Petros Drazinos, PhD, Diagnostic Echotomography SA
Author: Ioannis Theotokas
Author: Ilias Gatos PhD, Diagnostic Echotomography SA

Objectives: Chronic Liver Disease (CLD) is one of the
major causes of death and the major cause of Hepatocellular
Carcinoma development. Therefore, accurate diagnosis regard-
ing CLD progress is very important. Our aim is to build and
train a machine learning model that will estimate the impact of
parameters derived from an Ultrasound (US) B-Mode and
Shear-Wave Elastography (SWE) examination in order to clas-
sify individuals into two main classes, F0-F1 and F2-F4 fibro-
sis stages. Liver Biopsy (LB) was considered as “Gold
Standard.”

Methods: Our dataset consisted of 217 individuals,
132 of them with F0-F1 and 85 of them with F2-F4 fibrosis
stages. All individuals underwent an US examination per-
formed by an experienced radiologist followed by a LB exam-
ination for individuals with fibrosis stage F1-F4. We randomly
divided our dataset into training and test samples (70%-30%).
For the training sample a 10-fold cross-validation (CV) was
performed. The SWE measurements of the Liver’s Right Lobe
and Left Lobe as well as the existence of Nodularity and the
known pathology of the patient were used as inputs for the
training and testing of a Neural Network (NN) classifier.

Results: The NN classifier had a 10-fold CV accuracy of
96.26% and a 95% Confidence Interval (CI) of 96.18%–

96.35%. The mean accuracy of the classifier on the test sam-
ples was 95.56% with a 95% CI of 95.46%–95.66%. The
mean Area Under Curve (AUC) for the test samples was
0.983 with a 95% CI of 0.976–0.991.

Conclusions: A machine learning method was developed
in order to assess the impact of US and SWE examination
derived parameters in differentiating CLD patients with F0-F1
vs. F2-F4. This method achieved high accuracy results and
could be used to assist radiologists in CLD assessment in
everyday clinical practice.
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APRIL 9, 2019, 9:42 AM–9:49 AM

Sensitivity of Ultrasound and CT in Detecting Gallbladder
Polyp
Presenter: Mariam Moshiri, MD, University of Washington
Medical Center
Author: Manjiri Dighe, University of Washington
Author: Ayesha Nasrullah, University of Washington
Author: Ted Dubinsky, University of Washington
Author: Dan Hippe, University of Washington

Objectives: To assess the sensitivity of abdominal ultra-
sound and CT in detection of gall bladder polyps.

Methods: A retrospective review of pathology-proven
gallbladder polyps was carried out over a period of 15 years
from 2001 to 2016. Sixty patients were identified who had
accompanying preoperative sonographic or cross-sectional
imaging available (37 had CT scans and 48 ultrasound scans;
25 patients had both CT and ultrasound imaging). Cases were
read by two experienced abdominal imaging radiologists
blinded to the pathology results. The CT and ultrasound
images were interpreted separately. Sensitivity for detecting
polyps was analyzed using each reader separately as well as
combined. Interreader agreement was assessed using Cohen’s
kappa. Logistic regression with generalized estimating equa-
tions was used to detect trends between sensitivity and size of
polyps on pathology.

Results: Patient cohort consisted of 37 female and 23 male
patients with an age range from 29 to 75 years. The average
sensitivity for polyps across the two readers was 59% (95% CI:
46–72%) on ultrasound and 50% (95% CI: 37–63%) on
CT. Overall there was no significant difference between sensi-
tivity on ultrasound and CT (p = 0.22), however the detection
rate for polyps was significantly higher when two modalities
(ultrasound and CT) are combined (p = 0.054). Interreader
agreement on presence of polyps on ultrasound was good
(kappa: 0.78) but lower on CT (kappa: 0.35, p = 0.003). No sig-
nificant association was found between polyp size on pathology
and detection on ultrasound (p = 0.91). However there was a
significant positive association between polyp size and detection
on CT (p = 0.036) when the polyp size was >0.5 cm.

Conclusions: Detection rate for polyps was significantly
higher when two modalities (ultrasound and CT) were com-
bined. Though there was no strong correlation between polyp
size and detection on ultrasound, there was a significant corre-
lation between polyp size and detection on CT.

APRIL 9, 2019, 12:15 PM–12:22 PM

Obstetric

Fetoscopic Laser Ablation of Vasa Previa: Is it an
Alternative?
Presenter: Rodrigo Ruano, MD, PhD, Mayo Clinic
Author: Sherif Shazly, MB, BCh, MS, Mayo Clinic
Author: Eniola Ibirogba, MBBS, Mayo Clinic

Objectives: The objective of the present study is to
assess outcomes of fetoscopic laser ablation of vasa previa.

Methods: A comprehensive search was conducted since
database’s inception to September 24, 2018, was conducted.
The databases included Ovid MEDLINE(R) and Epub Ahead
of Print, in-process and other nonindexed citations, and Daily,
Ovid EMBASE, Ovid Cochrane Central Register of Controlled
Trials, and Scopus. Studies that evaluated the use of laser abla-
tion in management of vasa previa, with adequate documenta-
tion of maternal, fetal, and neonatal outcomes, were included.
Exclusion criteria included conference papers and review arti-
cles. Only human studies were considered in this review. Nei-
ther language nor sample size were a criterion for exclusion.
Screening of abstracts, which were initially retrieved from
library search, was performed by 2 reviewers. Minor discrepan-
cies were resolved by consensus between the 2 reviewers after
reviewing full text of debatable articles. A standardized table
was designed for data abstraction.

Results: Library search retrieved 15 studies; 4 studies
met our conclusion criteria. All included studies were case
reports (total of 5 cases). Maternal age ranged from 26 to
38 years and they were all diagnosed with type 2 vasa previa.
Fetal intervention was elective in 3 cases, and was indicated
for threatened preterm labor in 2 cases. Gestational age at
intervention ranged from 22 + 4 weeks to 32 + 5 weeks. No
procedure-related complications were reported. All deliveries
occurred between 33 + 3 and 38 + 1 weeks of gestation. Pre-
term premature rupture of membranes was reported in 4 cases
with an average latency of 4 weeks and 3 days. All infants sur-
vived without any complications.

Conclusions: Based on these preliminary results, fetoscopic
laser ablation of vasa previa seems to be an alternative to conser-
vative management with potential benefits of avoiding prolonged
hospitalization, prematurity and Cesarean delivery. Further Phase
I clinical trials are necessary.
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APRIL 9, 2019, 12:22 PM–12:29 PM

Monitoring Sonographer Performance: The Perception
Ultrasound by Learning Sonographer Experience
(PULSE) Study
Presenter: Lior Drukker, MD, University of Oxford
Author: Richard Droste, Institute of Biomedical Engineering,
University of Oxford, Oxford, United Kingdom
Author: Pierre Chatelain, PhD, University of Oxford
Author: Harshita Sharma, PhD, University of Oxford
Author: Yifan Cai, University of Oxford
Author: Jaan Toots, University of Oxford
Author: Mohammad Alsharid, University of Oxford
Author: Aris Papageorghiou, MB ChB, FRCOG, MD, FAIUM
(Hon), Fetal Medicine Unit, St George’s Hospital London;
and University of Oxford, Oxford
Author: Alison Noble, PhD, University of Oxford

Objectives: PULSE (Perception Ultrasound by Learning
Sonographer Experience) is a novel study aiming to learn how
sonographers perform obstetric ultrasound, by prospective,
detailed observation of all aspects of performing ultrasound scans.
Ultimately, this knowledge will aid the automation of obstetric
ultrasound image analysis utilizing machine learning algorithms.

Methods: PULSE is an ongoing prospective study of
women attending and sonographers performing routine obstet-
ric scans at Oxford University Hospitals NHS Foundation
Trust, United Kingdom. Women over the age of 18 attending
a routine obstetric scan are offered the opportunity to partici-
pate after written consent. For this part of the study, we have
devised a system of automatic workflow recognition using
computer vision methods to evaluate scan properties and time
spent performing different scan elements and actions. We pre-
sent the results of testing this system on a representative num-
ber of routine detailed anatomy obstetric ultrasound scans
before application to larger datasets. Study outcomes include
the length of the scan, the proportion of time spent performing
different scan elements and time between each mandatory ana-
tomical image capture according to strict national guidelines.

Results: After the development of the automatic recogni-
tion system, it was tested on 17 detailed anatomy scans. For
the scans assessed, the mean scan (�Standard Deviation)
duration was 39.4 � 12.9 minutes, of which 76.6% (95% con-
fidence interval 70.9%-82.4%) was live scanning in 2D mode.
Approximately a quarter of the scan duration was dedicated to
cardiac scanning. The mean time between each biometry mea-
surement was 71 � 61 seconds, and the mean number of
images and clips captured per scan was 34 � 9.

Conclusions: We present a novel system that automati-
cally interprets sonographers’ actions as they perform routine
obstetric scans. This allows us to monitor the different elements
of ultrasound which will be useful for supervising workflow,
performance and safety indices, and will ultimately contribute
toward enabling automatic ultrasound image analysis.

APRIL 9, 2019, 12:29 PM–12:36 PM

Does Automated Fractional Limb Volume Improve the
Performance Of Third-Trimester Fetal Weight Predictions
in Diabetic Pregnancies?
Presenter: Wesley Lee, MD, FAIUM, Baylor College of Medi-
cine & Texas Children’s Hospital Pavilion for Women
Author: Haleh Sangi-Haghpeykar, PhD, MPH, BS, Baylor
College of Medicine
Author: Rajshi Gandhi, MS, Baylor College of Medicine &
Texas Children’s Hospital Pavilion for Women
Author: Manisha Gandhi, MD, Baylor College of Medicine &
Texas Children’s Hospital Pavilion for Women
Author: Lauren Mack, RDMS, MPH, Baylor College of Medi-
cine & Texas Children’s Hospital Pavilion for Women

Objectives: Infants of diabetic mothers are more likely to
have increased soft-tissue deposition. We hypothesized that
combining automated 3D fractional limb volume measure-
ments with 2D fetal biometry improves birth weight
(BW) estimation in fetuses of diabetic pregnancies.

Methods: Seventy diabetic pregnancies were prospectively
scanned within 4 days of delivery (37.8 � 1.8 weeks) for fetal
BPD, HC, AC, FDL. Automated 3D fractional arm (AVol) and
thigh (TVol) volumes were rapidly obtained as well (5D Limb
Vol, WS80a, Samsung). Volume-based BW prediction models
(Lee, 2009) were compared to conventional approaches
(Hadlock, 1985; INTERGROWTH, 2017). Small systematic
errors from automated fractional limb volume measurements
were corrected as previously described (Mack, 2017). Accuracy
(systematic error) was expressed as signed mean percent differ-
ences (i.e., estimated fetal weight − BW) / BW × 100). Preci-
sion (random error) was expressed as the standard deviation of
these percent differences. Systematic and random errors were
assessed by one sample t-test and Pitman’s test, respectively.

Results: Mean BW was 3368 � 674 g. All weight predic-
tion models were accurate. For all subjects, the prediction errors
were Hadlock (1.9 � 7.9%), INTERGROWTH (-0.6 � 8.2%),
AVol (-0.6 � 6.1%) and TVol (-1.5 � 6.3%). Random errors
were significantly different (p < 0.05) for conventional
approaches compared to volume-based models. For larger
fetuses with BW ≥4,000 grams (n = 11), the prediction errors
were Hadlock (3.4 � 7.6%), INTERGROWTH (-5.8 � 8.6%),
AVol (0.5 � 6.1%) and TVol (0.6 � 5.9%).

Conclusions: Automated fractional limb volume pro-
vides a practical means for including a nutritional soft-tissue
component as part of the fetal weight estimation process.
Third-trimester weight estimations were improved for this dia-
betic cohort of large fetuses (BW ≥4,000 g) when compared to
conventional 2D approaches.
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APRIL 9, 2019, 12:36 PM–12:43 PM

Role of Postoperative Magnetic Resonance Imaging in the
Detection of Hysterotomy Scar Disruption After Open
Fetal Myelomeningocele Repair
Presenter: Rachel Seaman, Eastern Virginia Medical School,
Baylor College of Medicine
Author: Christopher Cassady, MD, FRANZCR, Texas Chil-
dren’s Hospital and Fetal Center
Author: Ahmed Nassr, MD, PhD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Michael Belfort, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Magdalena Sanz-Cortes, MD, PhD, Baylor College of
Medicine, Texas Children’s Hospital
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital
Author: William Whitehead, MD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Alireza Shamshirsaz, MD, Baylor College of Medi-
cine, Texas Children’s Hospital

Objectives: Hysterotomy scar disruption, ranging from
myometrial thinning to complete dehiscence, is a well-established
complication of open-hysterotomy fetal myelomeningocele
(MMC) repair. This study sought to [1] determine the feasibility
of postoperative MRI in detecting signs of hysterotomy scar dis-
ruption and [2] identify the clinical signs and symptoms associ-
ated with scar dehiscence.

Methods: A retrospective review of postoperative MRI—
performed six weeks after MMC repair—was conducted in
cases found to have nonintact hysterotomy scar sites at cesarean
delivery. Cases were also reviewed for clinical patterns preced-
ing delivery, including the presence or absence of regular uter-
ine contractions and decreasing amniotic fluid index (AFI).

Results: Of the 31 total open-hysterotomy MMC repairs
performed at our institution, 11 cases were found to have signs of
scar disruption at delivery– seven with thinned scar sites and four
with grossly dehiscent sites. Only two cases, both with thinned
scars, had MRI findings suggestive of possible scar disruption on
scans performed six weeks postoperatively. Regular uterine con-
tractions close to the time of delivery occurred in 82% of the total
cases. Decreasing AFI between the time of MRI and delivery was
present in 55% of cases (43% of the very thin scar group and
75% of the dehiscent group) with mean AFI decreases of 37%
and 44% in affected cases within each respective group (mean
time intervals of 6.3 weeks in the thinned group and 4.0 weeks in
the dehiscent group). Only two cases exhibited absolute
oligohydramnios, defined as an AFI less than 5 cm.

Conclusions: Hysterotomy scar disruption can rarely be
detected by MRI following MMC repair. Contractions and
decreasing AFI may serve as early warning signs of scar
dehiscence and should be taken into consideration for obstetric
management.

APRIL 9, 2019, 12:43 PM–12:50 PM

Biophysical Profile After Maternal Exercise—A New Test
of Fetal Wellbeing
Presenter: Boris Petrikovsky, Professor of Obstetrics and
Gynecology, Garden OBGYN
Author: Evgeny Zharov, Moscow University School of
Medicine
Author: Michael Terrani, MD, FACOG, Garden OB/GYN

Objectives: Currently, the contraction stress test (CST) is
the only existing test to assess fetal reserves. However, CST has
been universally replaced by fetal biophysical profile (BPP).
We propose a new test to assess BPP to test fetal resources.

Methods: Six hundred and 40 patients between 36 and
42 weeks of pregnancy, were included in the study. A total of
1680 fetal assessments were performed. For maternal exer-
cises, we used a motorized treadmill in a moderate exercise
regimen. BPP after exercise results have been classified into
3 separate categories: negative (BPP score 8–10), positive
(BPP score 2–5), and intermediate (BPP score 6–7). Adverse
perinatal outcome included a low APGAR score, NICU
admission, fetal or early neonatal demise. Statistical analysis
was performed using PSAW Statistics (version 18.0; IBM
Corporation, New York, NY). Fisher’s exact test was used for
nominal variables when the total sample size was relatively
small; chi-square test was used for larger sample sizes.

Results: Adverse perinatal outcomes have been regis-
tered in 16% of fetuses with normal BPP after maternal exer-
cise, in 4% with intermediate BPP score, and in 1.4% with
negative BPP score.

Conclusions: It appears that low BPP after maternal exer-
cise has a high correlation with adverse perinatal outcome.

APRIL 9, 2019, 12:50 PM–12:57 PM

Do Second-Trimester Scanning Standards Apply to the
Third-Trimester? A Study Enabled by a Deep-Learning
Algorithm Acting as the Peer Review
Presenter: Lior Drukker, MD, University of Oxford
Author: Yangdi Xu, University of Oxford
Author: Mohammad Yaqub, IBME, Department of Engineer-
ing Science, University of Oxford
Author: Mohammad Ali Maraci, University of Oxford
Author: Alison Noble, PhD, University of Oxford
Author: Aris Papageorghiou, MB ChB, FRCOG, MD, FAIUM
(Hon), Fetal Medicine Unit, St George’s Hospital London;
and University of Oxford, Oxford

Objectives: Standard imaging planes for fetal measure-
ment were originally designed for the second trimester. Third-
trimester growth scans are being widely introduced to identify
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late pregnancy growth aberrations using these same standards.
This poses the question of whether second-trimester imaging
standards are actually appropriate for third-trimester scanning.

Methods: A dataset of 14,874 routine second and 5,672
third-trimester scans were obtained from a hospital clinical
database. A deep-learning-based technology called ScanNav®

was applied to all biometry images (Head Circumference
(HC), Abdominal Circumference (AC), and Femur Length
(FL)) to classify them (i.e., to determine whether an image
was of HC, AC, or FL). For correctly classified images,
ScanNav® then performed individual assessment of criteria
that characterize the plane (e.g., whether the CSP is visible a
third of the way along the falx).

Results: Image-level classification agreement with a
human expert was 96.0%, 92.9% and 98.3% for the second-
trimester scans; and 87.9%, 92.7%, 97.9% for the third-
trimester for HC, AC and FL, respectively. However, criteria-
based assessment suggested a significant fall between the sec-
ond and third-trimester scans in the same women: relative to
second-trimester performance, third-trimester HC scans criteria-
based detectability dropped by 70.7% for the CSP, 92.0% for
the choroid plexus, and 43.1% for continuous midline. Manual
review of a sample of 1,771 images confirmed these findings.

Conclusions: Second-trimester standards for HC images
are not fully applicable to the third-trimester scan; two of the
structures (CSP and choroid plexus) are not visible in the
majority of cases, and the midline can often appear discontinu-
ous. These findings are consistent with expected changes as a
fetus grows, but have not been documented before by analysis
of such a large dataset. Future work should examine the impli-
cations of our findings toward recommendations for a third-
trimester standard.

APRIL 9, 2019, 12:40 PM–12:47 PM

Diagnosis, Follow-Up, and Treatment of “Enhanced
Myometrial Vascularity (Acquired Arteriovenous
Malformation)” in Cesarean Scar Pregnancies
Presenter: Ilan Timor, MD, NYU School of Medicine
Author: Meredith McDermott, NYU Langone Health
Author: Jessica Meyer, NYU School of Medicine

Objectives: To describe a serious complication of cesar-
ean scar pregnancy (CSP)—enhanced myometrial vascularity
(EMV) (aka arteriovenous malformation (AVM) or pseudo-
aneurysm)—its diagnosis, follow-up, and potential need for
invasive management. CSP is a recognized complication of
pregnancies after prior cesarean delivery (CD). Whether diag-
nosed or missed, terminated or continued, these are high-risk
pregnancies. Treatments that do not remove the pregnancy
entirely leave behind retained products of conception (POC),
which usually resolve without intervention. However, they
may develop EMV of variable severity, requiring prolonged

follow-up, uterine artery embolization (UAE), and even
hysterectomy.

Methods: All patients were evaluated by transvaginal
ultrasound with Gray Scale and Doppler, some after initial
treatments by outside providers. If after initial minimally inva-
sive treatment (D&C, methotrexate, and/or double Cook bal-
loon), sonographic evidence of POC � EMV persisted and
UAE was indicated, it was performed using polyvinyl alcohol
and/or tri-acryl Gelfoam by our Interventional Radiology
department. Each patient’s serum hCG levels were trended to
nonpregnant levels.

Results: We present 6 cases of CSP ranging from
6 weeks 0 days to 4 days at diagnosis (dating unknown for
2 cases referred from outside facilities). The patients were
treated via D&C, systemic or intragestational methotrexate,
and/or double Cook balloon. Initial hCG ranged from 20 to
>94000 and trended to zero over 47 days on average. Many
patients required longer (average 128 days) follow-up, even
after undetectable hCG, due to persistent EMV. PSV and larg-
est lesion diameters ranged from 51 to 118 cm/s and
20–60 mm, respectively. Ultimately, 83% required UAE and
33% required hysterectomy.

Conclusions: We describe 6 cases of CSP complicated
by EMV to alert practicing OB/GYN, radiology providers,
and sonographers to the unique clinical needs of these post-
cesarean pregnant patients. Even after initial CSP treatments
and undetectable hCG, these mothers may remain at high risk
for complications, including persistent EMV, which requires
closer attention.

APRIL 9, 2019, 12:47 PM–12:54 PM

Is MRI Clinically Useful in Addition To Ultrasound in the
Diagnosis Of Morbidly Adherent Placenta?
Presenter: Patricia Rekawek, MD, Icahn School of Medicine
at Mount Sinai
Author: Jessica Overbey, Department of Population Health
Science and Policy, Icahn School of Medicine at Mount Sinai,
New York, NY
Author: Stephanie Pan, Department of Population Health Sci-
ence and Policy
Author: Lilly Liu, MD, Icahn School of Medicine at Mount
Sinai
Author: Brian Wagner, MD, Icahn School of Medicine at
Mount Sinai

Objectives: To determine if the use of magnetic reso-
nance imaging (MRI) changes the diagnosis of morbidly
adherent placenta (MAP) made on prenatal ultrasound leading
to an improvement in clinical outcomes.

Methods: This was a retrospective chart review of all
patients with evidence of MAP on prenatal ultrasound from
2012 to 2018 in one tertiary-care medical center with
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subsequent use of MRI of the uterus to confirm diagnosis. The
type of MAP classified by imaging was compared between
ultrasound and MRI, with a final diagnosis made using histol-
ogy. Outcomes that were analyzed included the following: 1)
MRI correctly changed diagnosis, 2) MRI incorrectly down-
graded diagnosis, 3) MRI incorrectly upgraded diagnosis, and
4) MRI did not change diagnosis. A T-test and Chi-squared
test were performed to compare the clinical outcomes of
patients with an upgraded diagnosis by MRI to those whose
diagnosis was downgraded or stayed the same.

Results: 41 patients received an MRI to validate the diag-
nosis of MAP after ultrasound and are included in the analysis.
MRI changed the diagnosis in 36.6% (15/41) patients, cor-
rectly changing the diagnosis in 19.5% (8/41) and incorrectly
upgrading the diagnosis in 17% (7/41). Patients whose diagno-
sis was upgraded by MRI (either correctly or incorrectly) were
more likely to deliver earlier compared to those who were
either downgraded or had no change in their diagnosis
[33.2 � 3.5 weeks vs 35.2 � 2.9 weeks, p = 0.05]. Further,
patients who were upgraded were more likely to have inter-
ventional radiology and/or urology involvement at the time of
delivery [91.7% (11/12) vs 25.9% (7/27), p = 0.001].

Conclusion: The use of MRI incorrectly changed the
diagnosis as much as it correctly changed the diagnosis of
MAP after ultrasound. MRI may be useful as a clinical adjunct
to ultrasound in the setting of uncertain ultrasound diagnosis
or suggestion of extensive pelvic organ involvement on
ultrasound.

APRIL 9, 2019, 12:54 PM–1:01 PM

Early First-Trimester Transvaginal Ultrasound is Feasible
and Indicated in Pregnancies After a Previous Cesarean
Delivery: Should it be Mandated?
Presenter: Ilan Timor, MD, NYU School of Medicine
Author: Ana Monteagudo, MD, Carnegie Imaging for Women
Author: Giuseppe Cali, Arnas Civico Hospital
Author: Francesco D’Antonio, Women’s Health and Perina-
tology Research Group
Author: Jessica Meyer, NYU School of Medicine
Author: Jose Palacios-Jaraquemada, PhD MD, Center for
Medical Education and Clinical Research

Objectives: Our objective is to demonstrate the benefits
of early ultrasound (US) screening of pregnant patients with a
history of previous cesarean delivery (CD). We provide a sys-
tematic basis for this proposal to reflect the view of authors in
the literature, the need for earlier diagnosis, and its important
implications for management and outcomes.

Methods: CD significantly impacts future pregnancies,
including an increased risk for both short- and long-term com-
plications, such as uterine rupture, intra-abdominal hemorrhage,
invasive placenta, gravid hysterectomy, and even maternal

mortality. A lesser-known consequence of CD is cesarean scar
pregnancy (CSP), which has a well-documented histopathologi-
cal connection to abnormally implanted placenta (AIP). We
believe that early, accurate clinical and sonographic evaluation
of a first trimester pregnancy after a previous CD can facilitate
timely, evidence-based counseling, and if needed, pathology-
indicated, individualized pregnancy management.

Results: After a literature search, we identified over
60 published articles discussing complications resulting from
undiagnosed or misdiagnosed CSPs and AIP. Subsequently,
over 10 publications were identified demonstrating, either
directly or indirectly, the dire need for and implications of
early first trimester identification of CSP. CSP is a precursor
and surrogate marker for invasive placentation; both condi-
tions may have serious, even lethal, consequences for pregnant
patients.

Conclusions: Ultrasound is a useful, accurate, and reli-
able tool for detecting a suspicious first trimester CSP and pre-
sumed AIP in the form of a low, anterior gestational sac,
increased vascularity, altered bladder line and placenta previa
in a patient with one or more prior CD. Given the grave poten-
tial for morbidity/mortality in these patients, an early first tri-
mester US using a strict scanning protocol can be easily
implemented. Such a shift in the timing of initiating care is
prudent and clinically advantageous not only for maximizing
the management options available to patients, but also for opti-
mizing their outcomes.

APRIL 9, 2019, 1:01 PM–1:08 PM

Placenta Accreta: Are All Suspected Cases the Same?
Presenter: Kathy Matthews, MD, New York–Presbyterian
Weill Cornell
Author: Jamieson Greenwald, MD, Spring OB/GYN
Author: Tracy Grossman, MD, MSc, Weill Cornell Medical
College
Author: Stephen Chasen, MD, Weill Cornell Medical College

Objectives: Advances in imaging have identified findings
predictive of placenta accreta, which has improved outcomes
through timed delivery and multidisciplinary care. While
imaging may be highly suggestive of accreta, findings are less
conclusive in some cases, and the role of certain interventions
is unclear. The objective of this study was to compare clinical
outcomes and use of interventions in women with suspected
accreta based on the degree of suspicion.

Methods: Retrospective cohort study of women with
suspected accreta from 2015 to 2018. Cases were classified as
“mild/focal” if imaging showed possible signs of accreta
including indistinct borders, focal lobulation or bulging. Cases
were categorized as “severe/extensive” if there was evidence
of myometrial infiltration including extensive aberrant vascu-
larity or mottling. The primary outcome was composite
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morbidity including C-hyst, transfusion, cystotomy or ICU
admission. Secondary outcomes were EBL >2L, delivery on
scheduled date, intraoperative finding of accreta, histologic
diagnosis of accreta and NICU admission. Fisher’s exact test
and Mann-Whitney U were used for statistical comparison.

Results: 39 women had suspected accreta, 20 with “mil-
d/focal” and 19 with “severe/extensive” features. Twenty-three
women (59%) required hysterectomy, with confirmed accreta
on pathology. Most women experienced composite morbidity,
with no significant difference between groups. The
“severe/extensive” group had higher rates of transfusion,
cystotomy, intraoperative finding of accreta, NICU admission
and use of ureteral stents and uterine artery balloons. Median
gestational age at planned delivery was earlier in the
“severe/extensive” group (p = 0.02), though gestational age at
actual delivery and birth weights were not significantly
different.

Conclusions: Stratification of women with suspected
accreta based on imaging corresponded to rates of complica-
tions, and was used clinically in selecting timing of delivery
and interventions. Based on these findings, imaging can be
used to stratify suspected accreta cases, and interventions that
pose additional maternal or fetal risks can be reserved for
cases of highest suspicion.

APRIL 9, 2019, 1:08 PM–1:15 PM

Sonographic Cord Insertion-To-Placental Edge Distance
(CPED): Perinatal Complications And Threshold for
Identifying Marginal Cord Insertions.
Presenter: Joseph Wax, MD, Maine Medical Center
Author: Ian Wax, Maine Medical Center
Author: Angelina Cartin, Maine Medical Center
Author: Wendy Craig, PhD, Maine Medical Center Research
Institute
Author: Michael Pinette, MD, Maine Medical Center

Objectives: To evaluate the association of perinatal out-
comes with CPED, and determine an outcome-based threshold
for identifying high-risk marginal cord insertions.

Methods: An IRB-approved retrospective study of all
nonanomalous singleton pregnancies delivering in a single
hospital from January 1, 2012, to December 31, 2016, and
with a sonographic CPED ≤3.0 cm identified between 18 0/7
and 21 6/7 weeks. Pregnancies with velamentous cord inser-
tions were excluded. Pregnancies were stratified by CPED
>2.0–3.0 cm (group 1), > 1.0–2.0 cm (group 2), and ≤ 1.0 cm
(group 3); each index case was matched to the first two subse-
quent eligible pregnancies with CPED >3.0 cm (controls). The
primary outcome was a composite of at least one of
oligohydramnios, birth weight <10%, spontaneous preterm
birth <37 weeks, placental abruption, or fetal death. Odds

ratios (OR) with 95% confidence intervals (CI) for the primary
outcome were calculated by logistic regression.

Results: The number of subjects (n) and mean (� SD)
CPED for controls and groups 1–3, respectively, were n = 628
and 4.68 � 1.17 cm, n = 106 and 2.52 � 0.26 cm, n = 131
and 1.60 � 0.29 cm, and n = 77 and 0.36 � 0.37 cm. The pri-
mary outcome occurred in 81 (12.9%) controls, 17 (16.0%) in
group 1 (aOR 1.24, 95% CI 0.68–2.28; p = .48), 25 (19.1%)
in group 2 (aOR 1.62, 95% CI 0.96–2.74; p = .07), and
25 (32.5%) in group 3 (aOR 3.05, 95% CI 1.73–5.38;
p < .001). Subjects with more than one component of the pri-
mary outcome increased from 4 (0.6%) controls to 1 (0.9%) in
group 1 (aOR 1.78, 95% CI 0.18–17.1), 4 (3.1%) in group
2 (aOR 5.16, 95% CI 1.15–23.2), and 7 (9.1%) in group
3 (aOR 16.2, 95% CI 4.0–66.0).

Conclusions: Decreasing CPED is associated with an
increasing frequency of perinatal complications. Two cm may
represent an outcome-based threshold for identifying marginal
cord insertions.

APRIL 9, 2019, 1:30 PM–1:37 PM

Elastography

Ultrasound Elastography to Assess Botulinum Toxin-A
Treatment for Poststroke Spasticity: A Feasibility Study
Presenter: Jing Gao, MD, Rocky Vista University
Author: Johnson Chen, MD, Radiology
Author: Michael O’Dell, Weill Cornell Medicine
Author: Jonathan Rubin, MD, PhD, University of Michigan

Objectives: The aim of the study was to evaluate the fea-
sibility of ultrasound elastography to assess efficacy of Botuli-
num Toxin-A (BoNT-A) treatment for chronic post stroke
spasticity of the upper limb.

Methods: We received IRB approval and written inform
consents. In this prospective study, we performed ultrasound
elastography (strain imaging and acoustic radiation force
impulse based shear-wave elastography) of the spastic biceps
brachii muscle in seven subjects (5 men and 2 women, mean
age 45 years) who underwent BoNT-A injection treatment for
poststroke spasticity of the upper limb. We measured ultra-
sound elasticity parameters including axial strain ratio
(SR = muscle strain/reference subcutaneous tissue strain), lon-
gitudinal SR, and shear-wave velocity of the biceps muscle
immediately prior to and 17–30 days (mean 22 days) after
BoNT-A injection. Statistical analyses included two-tailed
paired student t-test to examine the difference in ultrasound
elasticity parameters of bilateral biceps muscles before and
after BoNT-A treatment, Spearman rank correlation coefficient
(r < sub>s</sub>) to analyze the correlation of ultrasound
elasticity parameters to clinical assessment with Modified
Ashworth Scale (MAS) and Tardieu Scale (TS).
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Results: The difference in ultrasound elasticity parame-
ters (axial SR, longitudinal SR, and shear-wave velocity)
before and after BoNT-A treatment was significant (p < 0.01)
in the treated spastic muscle. The correlation of ultrasound
elasticity parameters to MAS and the angle of catch and the
range of motion in TS was also significant
(rs=0.55–0.95, p < 0.05).

Conclusions: Our results suggest that ultrasound
elastography is feasible to assess the effectiveness of BoNT-A
treatment for poststroke spasticity of the upper limb.

APRIL 9, 2019, 1:37 PM–1:44 PM

Utility of Principal Strain Tensors for Assessment of
Carotid Plaque at Different Insonification Angles
Presenter: Nirvedh Meshram, MS, Department of Medical
Physics, University of Wisconsin–Madison
Author: Tomy Varghese, PhD, FAIUM, University of Wiscon-
sin, Madison
Author: Carol Mitchell, PhD, Department of Medicine, Uni-
versity of Wisconsin–Madison
Author: Stephanie Wilbrand, PhD, Department of Neurologi-
cal Surgery, University of Wisconsin–Madison
Author: Robert Dempsey, MD, Department of Neurological
Surgery, University of Wisconsin–Madison

Objectives: Axial, lateral and shear strain tensors have
been used to quantify carotid plaque instability in the longitu-
dinal view. However, in situations where plaque is not at nor-
mal incidence with respect to the beam from the transducer,
axial, lateral and shear strains could represent a scaled replica
of the actual deformation incurred in plaque. In this work, we
compare axial, lateral and shear strain tensors to principal
strain tensors to ascertain relationship changes with the
insonification angle of the carotid plaque.

Methods: A longitudinal radiofrequency data loop con-
taining plaque was utilized for each of the 76 patients for fur-
ther analysis. The angle subtended by the artery wall
containing plaque was calculated by an automated algorithm,
which selected points from the artery wall and performed a lin-
ear regression. Using this algorithm, patients were divided into
three subgroups based on angle, namely below 5 degrees
(n = 31), 5–10 degrees (n = 24) and > 10 degrees (n = 21).
The relationship between the axial strain and maximum princi-
pal strain tensor to examine if the relationship varied with dif-
ferent angles was studied. In a similar manner, the relationship
between shear strain and principal shear strain tensor was
assessed.

Results: The slope of the linear regression fit for axial
versus principal maximum tensor did not differ significantly
for the three different angle groups. The slopes were 1.65,
1.58 and 1.72 respectively, while slopes for shear versus

principal shear tensors were 1.43, 2.06 and 1.40 respectively
(p < 0.001).

Conclusions: The corresponding slopes between the
axial and shear strains versus the principal strain tensors did
not significantly vary with angle. Since we are assessing
severely stenotic heterogeneous plaques, we hypothesize that
fluctuating intraluminal pressures and plaque heterogeneity
may be factors in determining strain tensor variation with
insonification angle.

Funding from NIH R01 NS064034 and 2R01
CA112192, and VCRGE at UW Madison with funding
from WARF.

APRIL 9, 2019, 1:44 PM–1:51 PM

Quantitative Evaluation of Mechanical Heterogeneity in
Breast Masses via Compression Elastography
Presenter: Dawei Song, PhD, University of Southern
California
Author: Azra Alizad, MD, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: Mostafa Fatemi, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Timothy Hall, PhD, FAIUM, Medical Physics Depart-
ment, University of Wisconsin
Author: Yuqi Wang, PhD, University of Wisconsin–Madison
Author: Assad Oberai, PhD, Department of Aerospace and
Mechanical Engineering, University of Southern California
Author: Olalekan Babaniyi, Applied Mathematics, UC,
Merced
Author: Daniel Gendin, Department of Mechanical Engineer-
ing, Boston University
Author: Paul Barbone, PhD, Department of Mechanical Engi-
neering, Boston University

Objectives: As part of a larger clinical study to evaluate
mechanical heterogeneity in breast cancer, we consider algo-
rithmic factors that influence the quantitative heterogeneity
score for a given tumor.

Methods: We consider a cohort of 15 subjects and use
these to identify the algorithms factors that have a strong influ-
ence on mechanical heterogeneity.

(1) The in vivo data was acquired by a uniaxial compres-
sion device with force feedback from the pressure-plate. The
RF-data was acquired using plane-wave imaging. (2) A 2D
compounding strategy was implemented to track frame-average
deformations. A 2D block-matching algorithm was used to
obtain sample-level displacement fields which were then tracked
at subsample resolution using 2D cross-correlation.

(3) The spatial distribution of the shear modulus of breast
tissue is determined using an iterative optimization method.
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(4) Several algorithmic factors that strongly influence the
assessment of mechanical heterogeneity are considered. These
include the type of regularization (L2, H1 or TVD), the value
of the regularization parameter, and the region over which het-
erogeneity is evaluated (whole tumor mass or the core).

Results: Regularization types involving derivatives of
the modulus (H1 and TVD) tend to reduce the range of
reconstructed heterogeneity, thus being detrimental to classify-
ing heterogenous tumors. In order to compare heterogeneity
scores across different patients, a consistent approach for com-
puting the regularization parameter is developed. Finally, it is
observed that the heterogeneity score is very sensitive to
whether the region over which it is evaluated includes the
boundary of tumor.

Conclusions: While mechanical heterogeneity is an
important parameter in the diagnosis of malignant lesions, in
practice it must be evaluated with care. Algorithmic choices
and factors such as the type of regularization, the value of the
regularization parameter, and the domain over which heteroge-
neity is computed can strongly influence this quantity.

APRIL 9, 2019, 1:51 PM–1:58 PM

Noninvasive Measurement of Lung Stiffness Using
Ultrasound for Assessing Interstitial Lung Disease
Presenter: Xiaoming Zhang, Mayo Clinic

Objectives: Ultrasonography is not widely used in clinic
for assessing lung disease. The objective of this abstract is to
demonstrate a novel technique, lung ultrasound surface wave
elastography (LUSWE), for assessing interstitial lung disease
(ILD). ILD consists of multiple serious lung disorders.
Patients with ILD have typical fibrotic scars in the peripheral
and subpleural regions of the lung.

Methods: In LUSWE, a 0.1 second harmonic vibration is
generated on the chest wall of a subject using a handheld
vibrator. An ultrasound probe is aligned with the vibration
indenter in the same intercostal space to measure the generated
surface wave propagation on the lung. A human subject is
examined in a sitting position. The lung is tested at the total
lung volume. The upper lungs are tested through the second
intercostal space in the mid-clavicular line. The lower lungs
are tested one intercostal space above the level of the dia-
phragm in the mid-axillary line and also in the mid-scapular
line. The surface wave speeds are measured at 100 Hz,
150 Hz, and 200 Hz.

Results: In a prospective clinical study on 91 ILD
patients and 30 healthy control subjects, significant differences
in wave speed between ILD patients and healthy subjects were
found. For example, the lung surface wave speeds were
1.97 � 0.09 m/s at 100 Hz, 2.57 � 0.06 m/s at 150 Hz, and
3.03 � 0.2 m/s at 200 Hz for a healthy subject, and the surface
wave speeds were 2.65 � 0.16 m/s at 100 Hz, 2.91 � 0.42

m/s at 150 Hz, and 4.87 � 0.22 m/s at 200 Hz for an age-
matched ILD patient in the same intercostal space.

Conclusions: LUSWE is a safe and noninvasive tech-
nique for generating and measuring surface wave propagation
on the lung. LUSWE may be useful for assessing ILD.

APRIL 9, 2019, 1:58 PM–2:05 PM

Consistency Evaluation of Accumulated Displacement
Estimation Among Different Frame Paring Strategies for
Nonlinear 2D Ultrasound Elastography
Presenter: Timothy Hall, PhD, FAIUM, Medical Physics
Department, University of Wisconsin
Author: Mostafa Fatemi, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Azra Alizad, MD, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: Yuqi Wang, PhD, University of Wisconsin–Madison

Objectives: A method to estimate 2D tissue deformation
under large strain was developed for nonlinear elastography.
The aim of this study is to test the consistency of accumulated
displacements obtained by different frame paring strategies.

Methods: Multicompression technique was employed to
generate a large strain. A series of 2D in vivo human breast
ultrasound data was acquired by a custom-built, uniaxial com-
pression device. Incremental displacement tracking at one
compression step was performed by a guided method. After
the incremental displacements at all steps were calculated,
they were mapped back to some fixed points in the first frame
to obtain the accumulated displacement from the first to the
last frame of the sequence. We compared three different
frame-paring strategies with the fixed starting and ending
frame, which utilized three different starting frame pairs and
selected the following frames by finding the first next frame
that could generate a frame-average strain above 0.5%. We
performed the accumulated displacement estimation on data
from three subjects using the above three frame pairing
strategies.

Results: For all three subjects, the average axial accumu-
lated displacement and strain up to the final step were all
higher than 3.5 mm and 18%, respectively. The frame-average
absolute difference of the axial accumulated displacement and
strain between any two different frame-paring strategies was
less than 0.011 mm and 0.3%. Results demonstrate that the
largest errors do not necessarily occur at the locations of larg-
est deformation.

Conclusions: The large-deformation tracking method
achieved great consistency among different frame pairing
suggesting accurate motion tracking estimates.
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APRIL 9, 2019, 2:05 PM–2:12 PM

Reduction of Physiological Motion Artifacts during
Electrode Displacement Elastography
Presenter: Robert Pohlman, MS, University of Wisconsin,
Madison
Author: Tomy Varghese, PhD, FAIUM, University of Wiscon-
sin, Madison

Objectives: Imaging ablated regions in vivo using elec-
trode displacement elastography (EDE) utilizes localized
displacements induced via clinician perturbations of the micro-
wave ablation (MWA) antenna. However, other motion artifacts
may still be present due to essential physiological function.
These physiological motions may result in unintended speckle
pattern changes, introducing additional displacement estimation
variance thereby inhibiting accurate visualization of ablated
regions and degrading ablative margin delineation. By utilizing
a Lagrangian deformation tracking (LDT) approach, accumu-
lated displacements provide consistent Lagrangian strain tensor
images and reduce ablation size variance.

Methods: LDT based on freehand EDE was initialized
on a Euclidean coordinate grid that tracks the ablated region
of interest over cyclic perturbations. Incremental displacement
estimates calculated using a multilevel approach were interpo-
lated and accumulated onto this grid while excluding extrane-
ous translational physiological motion. Using the interpolated
grid, displacement maps were accumulated for 5 independent
in vivo data sets over clinician induced cyclic perturbations.

Results: For validating LDT efficacy, Lagrangian strain
tensor images were compared to identical temporal images
using Eulerian estimation. in vivo results for our study demon-
strated greater consistency among visualized Lagrangian strain
tensor images, providing consistent segmented ablation areas
with standard deviations reduced by a factor of 85% when
compared to Eulerian strain tensor images. Additionally,
Lagrangian strain tensor images provided higher success rates
for ablated region visualization.

Conclusions: Physiological motion is inevitable during
in vivo MWA procedures. With LDT imaging for EDE, we
account for these motions resulting in more consistent visuali-
zation of ablation regions. Incorporation of LDT further closes
the gap between ultrasound and contrast-enhanced computed
tomography for imaging MWA procedures in a clinical
setting.

*Funded by NIH 2R01 CA112192.

APRIL 9, 2019, 2:12 PM–2:19 PM

Acoustic Radiation Force Impulse (ARFI) Assessment Of
Differential Diagnosis Of Malignant And Benign Solid
Breast Masses
Presenter: Chau Tran, Medic Medical Center
Author: Quyen Vo, Medic Medical Center

Objectives: To evaluate the performance of ARFI in
diagnosis of solid breast tumors (BTs) by qualitative and quan-
titative, then to propose the combination of ARFI and B-mode
in differentiating malignant and benign breast lesions.

Methods: B-mode ultrasound (BUS) was performed on
162 female patients who have BTs and BUS images were clas-
sified according to the Breast Imaging Reporting and Data Sys-
tem. ARFI elastography was performed using VTIQ (Siemens
Acuson S2000), we evaluated the color-mapped patterns of the
breast lesions and measured the shear-wave velocity (at 5 points
of the lesion, use the mean of SWV (m/s)). Determined diagno-
sis was based on pathology results. The Medcalc software was
used to analyze and compare the ARFI mean value between the
two groups of benign and malignant BTs.

Results: 162 female patients (mean age 41.72, range 17–69
years old) who have breast tumors included 129 (79.7%) benign
lesions and 33 malignant (20.3%). The ARFI value of breast
tumor was 3.03 (m/s), benign BT was 2.7 (m/s) and malignant
BT was 4.81 (m/s). The ARFI cutoff value predicted malignancy
was 3.55 (m/s). Using ROC (cutoff value of 3.55 (m/s)), the pos-
itive predictive value of 100% for malignant lesions showed a
sensitivity of 90.9% and a specificity of 93.8%, AUC = 0.95.
With t-test, there were significant statistically differences of
ARFI value between two groups of malignant and benign breast
tumors.18 BTs were downgrade BI-RADS after evaluated by
VTIQ included 15 BT BI-RADS 4A- > BI-RADS 3; 2 BT BI-
RADS 4B- > BI-RADS 4A, 1 BT BI-RADS 4C- > BI-RADS
4B, all correlated with benign pathology results (100%).

Conclusions: The SWV of malignant BT increased with
the cut-off value of 3.55 (m/s) showed a sensitivity of 90.9%
and a specificity of 93.8%. ARFI contributed to down-
gradation of BI-RADS of BT, helped to select the appropriate
biopsied position due to the colored-map, and has utility in
differentiating malignant and benign BT.

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019

S82



APRIL 9, 2019, 2:19 PM–2:26 PM

Proof of Concept Study to Demonstrate the Validity of
FibroScan® in Pregnancy
Presenter: Jaime Catala, MD, University of South Carolina
Author: Caroline Derrick, PharmD, University of South
Carolina
Author: Divya Ahuja, MD, University of South Carolina
Author: Helmut Albrecht, MD, University of South Carolina
Author: Kamla Sanasi-Bhola, MD, University of South
Carolina
Author: Lauren Castleberry, MD, University of South Carolina

Objectives: Transient elastography (TE), a rapid and
noninvasive method for staging hepatic fibrosis, has become
an essential tool in the management of chronic liver disease.
Due to limited data, TE is not recommended in pregnant
women. The study objectives were to determine safety and
validity of TE in pregnant women.

Methods: Serial TEs (two during pregnancy and one
postdelivery) were performed in pregnant adult women at a
tertiary-care hospital. Inability to lay flat or those unable to
consent were excluded. Data collection include demographics,
comorbidities, prior liver disease, liver enzymes, alcohol and
drug use, adverse pregnancy outcomes, and any TE related
adverse events. TE scores were also collected (7 kPa was used
as a threshold for F2 fibrosis). Descriptive statistics were used
to analyze variables and study end points.

Results: 40 patients were included with a total of 57 TEs.
Average age was 33 years, with 48% being African American
(n = 19). Comorbidities included HIV (n = 6), alcohol use
(n = 5), tobacco use (n = 7) and illicit drug use (n = 3). None
of the patients had chronic viral hepatitis or known cholestatic
liver disease. To date, no immediate TE-related maternal
adverse events (pain or bruising) were reported. No immediate
pregnancy related (abortions or inductions of labor) nor fetal
adverse events were observed. Overall, 9 of 57 TEs (16%) had
scores >7 kPa. Among women with serial scans (n = 14),
11 patients stayed within their respective fibrosis classifica-
tion. Three patients had changes across the F2 threshold.
(Graph 1 emailed separately)

Conclusions: TE appears safe in pregnancy. Additional
data will better delineate the utility and reproducibility of the
test, as well as the safety for the fetus. While preliminary, the
finding of 16% of our cohort having TE scores of >7 kPa was
lower than German (20%) and Dutch (22%) pregnant cohorts.

APRIL 9, 2019, 2:26 PM–2:33 PM

A Region Based Deep Neural Network for Breast Tumor
Differentiation in Ultrasound Elastography Imaging
Presenter: Hsiao-Chuan Liu, University of Southern
California
Author: Huimei Cheng, University of Southern California
Author: Yi-Hong Chou, Yuanpei University of Medical
Technology
Author: Chui-Mei Tiu, Taipei Veterans General Hospital
Author: Jian-Xing Wu, PhD, National Chin-Yi University of
Technology
Author: Koping Shung, PhD, University of Southern California

Objectives: Ultrasound elastography imaging has been
widely developed to provide qualitative information about
stiffness of breast tumors in clinical practice. Virtual touch tis-
sue imaging (VTI) is a technique in acoustic radiation force
impulse (ARFI) elastography to evaluation of relative tissue
stiffness visualizing by gray intensities. However, it is not all
breast tumors which stiffness is positively correlating with the
grade of malignancy so that it would lead to false-negative or
false-positive results. In the study, we would like to differenti-
ate benign breast tumors from the malignancy in ultrasound
elastography imaging by deep neural network, and demon-
strate that the diagnosis by texture structures in elastography
imaging is more reliable than by gray intensities.

Methods: Eighty ultrasound elastography images with
breast cancers were retrospected in the Department of Radiol-
ogy, Taipei Veterans General Hospital. The ground truth in
each image was obtained by two experienced radiologists
reviewing, and the stage of tumors was proved by histopatho-
logical examination. Each tumor in the elastography image
was divided into several subregions with the size of 32 by
32 pixels. The total subregions from benign lesions and malig-
nant lesions are 660 and 672, respectively. The size of
32 batches generated by ImageDataGenerator (in TensorFlow)
was sent to deep convolutional neural network to differentiate
between benign and malignant tumors in elastography images.

Results: The sensitivity and specificity were 93.4% and
97.7%, respectively, and accuracy was 95.2%, trained by deep
convolutional neural network using TensorFlow. Comparing
with a traditional method by using feature extraction with lin-
ear discriminate analysis (LDA) classifier (89.9% of sensitivity
and 81.9% of specificity), we demonstrated that deep con-
volutional neural network presented a better performance of
classification results.

Conclusions: The results demonstrated that diagnosis by
texture structures in ARFI elastography imaging is more trust-
worthy than by gray intensities for the differentiation of malig-
nant and benign breast lesions.
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APRIL 9, 2019, 2:33 PM–2:40 PM

Estimation of Large Strains for Diagnosis of Malignant
Breast Lesions Using Nonlinear Elasticity
Presenter: Rohit Nayak, PhD, Department of Radiology, May-
o Clinic College of Medicine and Science
Author: Mahdi Bayat, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Bae-Hyung Kim, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine and
Science
Author: Assad Oberai, PhD, Department of Aerospace and
Mechanical Engineering, University of Southern California
Author: Paul Barbone, PhD, Department of Mechanical Engi-
neering, Boston University
Author: Timothy Hall, PhD, FAIUM, Medical Physics Depart-
ment, University of Wisconsin
Author: Mostafa Fatemi, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Viksit Kumar, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science

Author Azra Alizad, MD, Department of Radiology,
Mayo Clinic College of Medicine and Science
Author: Jeremy Webb, Department of Radiology, Mayo Clinic
College of Medicine and Science
Author: Adriana Gregory, Department of Radiology, Mayo
Clinic College of Medicine and Science

Objectives: Estimation of nonlinear elasticity parameters
can be acutely useful in diagnosis of malignant breast lesions;
however, it requires compression of tissue to strain values of
15%-30%. Toward this goal, we developed: (1) a robust force-
feedback-based uniaxial compression device, and (2) a reliable
imaging technique for tracking of tissue motion at elevated
strains. These developments are important precursors for eval-
uation of tissue nonlinear elasticity.

Methods: We developed an automated compression
device equipped with an ultrasound probe, which can record the
local deformation of tissue surface under stress. This device
consists of a miniature linear-actuator driven by a brushless DC
servomotor, encasing a 128-channel ultrasound probe, and a
pressure-plate with load sensors. The encoder associated with
the motor measured the displacement of the pressure-plate. This
device allowed highly controlled uniaxial compression of breast
tissue in the form of ramp-and-hold, with force feedback from
the pressure-plate, and reduced out-of-plane motion. We evalu-
ated its in vivo feasibility by scanning 10 breast lesions
suspected of malignancy, using a force of 8N and a force-rate of
8 N/sec. Imaging was performed at a frame-rate of 200 Hz,
using plane-wave imaging. The acquired data was tracked using

2D normalized cross-correlation (NCC) to estimate the Carte-
sian displacements and strains.

Results: The results demonstrated that average lesion and
peri-lesion strain of up to 30.78 % could be measured using
this device, with average axial strain of 22.18% in 10 lesions.
Although, decorrelation of ultrasound speckle is typical at
such excessive strain, however, this was mitigated using high-
frame-rate imaging. The average NCC coefficient between
subsequent frames was consistently >94%. Furthermore, the
force measurements obtained from the sensors housed in the
compression plate were observed to be consistent with the
ramp-and-hold response of the breast tissue.

Conclusions: The results obtained from this preliminary
study were encouraging and warranted further in vivo
validation.

APRIL 9, 2019, 2:40 PM–2:47 PM

Quantitative Compression Elastography in the Breast:
Repeatability of Linear and Nonlinear Modulus Maps
from Repeat Scans
Presenter: Timothy Hall, PhD, FAIUM, Medical Physics
Department, University of Wisconsin
Author: Rohit Nayak, PhD, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: Azra Alizad, MD, Department of Radiology, Mayo
Clinic College of Medicine and Science
Author: Mostafa Fatemi, PhD, Department of Physiology and
Biomedical Engineering, Mayo Clinic College of Medicine
and Science
Author: Assad Oberai, PhD, Department of Aerospace and
Mechanical Engineering, University of Southern California
Author: Paul Barbone, PhD, Department of Mechanical Engi-
neering, Boston University
Author: Daniel Gendin, Department of Mechanical Engineer-
ing, Boston University
Author: Yuqi Wang, PhD, University of Wisconsin–Madison

Objectives: Elastography has been shown to aid differen-
tial diagnosis of breast masses. Nonlinear elasticity maps
(NEMs) have also shown promise to identify malignancy. As
part of a larger clinical study to evaluate NEMs in breast cancer
applications, we evaluate and report the repeatability of linear
and nonlinear modulus maps from repeat measurements.

Methods: Data acquisition: Scans were acquired by a
custom-built, electronically controlled, uniaxial compression
device with force feedback. RF data was acquired using plane-
wave imaging at a frame-rate of 200 Hz, with a ramp-and-hold
compressive force of 8 N, applied at 8 N/sec.

Displacement Estimation: A 2D compounding strategy
was implemented to track both large and small deformation. A
2D block-matching algorithm, which accurately tracks rela-
tively large single-step deformation, was used to obtain
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sample-level displacement fields. Subsample corrections were
found using 2D cross-correlation described previously.

Elastic property estimation: Linear and nonlinear elastic-
ity parameters in the Veronda–Westmann model were esti-
mated using an iterative optimization method described
previously. The linear shear modulus is estimated from the
frame in the deformation sequence with 2% average strain.
The largest strain in the sequence is used to obtain the
nonlinearity map.

Evaluating similarity between maps, B-modes are first
smoothed and registered assuming an affine transformation.
The similarity of b-modes indicates the similarity between ROIs
in the two scans. Secondly, the affine transformation found by
registering the b-modes is applied to the modulus maps. The
sum-squared difference of the two maps is then computed.

Results: The average B-Mode difference metric was
found to be: 0.11 The average linear elastic modulus differ-
ence metric was found to be: 0.39 There is a positive correla-
tion between values of the B-mode difference metric and the
modulus difference metric.

Conclusions: When images are acquired in the same
region of tissue, the modulus maps are consistent.

APRIL 9, 2019, 2:47 PM–2:54 PM

Machine Learning-Based Delineation of Lumen-Plaque
Boundary in Human Carotid Artery with ARFI
Ultrasound
Presenter: Gabriela Torres, University of North Carolina at
Chapel Hill
Author: Tomasz Czernuszewicz, PhD, University of North
Carolina at Chapel Hill
Author: Jonathon Homeister, MD PhD, University of North
Carolina at Chapel Hill
Author: Mark Farber, MD, University of North Carolina at
Chapel Hill
Author: Caterina Gallippi, PhD, University of North Carolina
Chapel Hill

Objectives: Acoustic Radiation Force Impulse (ARFI)
imaging has been shown to be relevant to detecting carotid ath-
erosclerotic plaques and describing their composition and struc-
ture. However, ARFI-derived measurements have shown
positive bias in fibrous cap (FC) thickness measurements, owing
in part to inaccurate delineation of the lumen-plaque boundary.
In this study, we develop machine learning (ML) algorithms to
improve this delineation. Here, ML-derived FC thickness mea-
surements are compared to directly derived ARFI outcomes,
with validation by spatially matched histology.

Methods: This study analyzed 16 plaques acquired in a
clinical study involving carotid endarterectomy (CEA)
patients. B-Mode and ARFI data from carotid plaque were
acquired in vivo before CEA using a Siemens Acuson Antares

imaging system, with VF7–3 linear array. After CEA, speci-
mens were harvested and processed for spatially matched his-
tological validation. Signal-to-noise ratio, ARFI displacement,
and cross-correlation coefficient were used as inputs to ran-
dom forests (RaF) and support vector machines (SVM) algo-
rithms. These ML algorithms were trained to identify FC,
using 5-folds cross-validation. Regression and Bland-Altman
analysis was used to quantify performance using spatially mat-
ched histology as gold standard.

Results: The lowest bias for measuring FC thickness was
achieved by SVM (bias = −0.01 mm), followed by RaF
(bias = −0.02 mm). These biases were significantly lower than
those achieved directly from ARFI outputs, i.e., peak displace-
ment (PD, bias = 0.07 mm), variance of acceleration (VoA,
bias = 0.06 mm). Coefficient of variation (CV) for FC thick-
ness measurement was also reduced with ML algorithms:
SVM achieved 2.0%, RaF 2.4%, compared to 15% achieved
by PD, and 3.8% achieved by VoA.

Conclusions: ML improved the accuracy and precision
of in vivo, humancarotid plaque FC thickness measurement.
For both SVM and RaF methods, bias and CV decreased by
70% and 45%, respectively, compared to the best performing
ARFI parameter, VoA. These results suggest that, by improv-
ing FC thickness measurement, ARFI imaging combined with
ML could improve assessment of plaque rupture potential.

APRIL 9, 2019, 2:54 PM–3:00 PM

Validity of Conventional Ultrasound elasticity imaging,
Virtual Touch Tissue Imaging and Virtual Touch Tissue
Quantification Imaging in the Assessment of Crohn’s
Disease Strictures
Presenter: Shi-si Ding, MD, TongJI University
Author: Hui Liu, Tongji University

Objectives: To evaluate the diagnostic performance of
conventional ultrasound elasticity imaging, virtual touch tissue
imaging and virtual touch tissue quantification imaging for the
assessment of the predominant types of intestinal stenosis in
Crohn’s disease.

Methods: 25 patients (mean age: 39 years; range: 18–70
years) were enrolled in this study, from which 25 suspicious ste-
nosis in 25 intestinal segments were studied using grayscale
ultrasound. All these three elastic ultrasound methodologies
were performed, and all patients underwent colonoscopy within
24 hours with pathological biopsy. The sensitivity, specificity,
accuracy, Youden index, and AUROC were calculated. Patho-
logical findings were regarded as the gold standard.

Results: For elasticity imaging, the optimal cutoff value
was score ≥ 4 (sensitivity, 75%; specificity, 66.7%; accuracy,
68%; PPV, 30%; NPV, 93.3%; Youden index = 0.417;
AUROC = 0.708; however, p > 0.05). The results of Virtual
Touch Tissue Imaging were similar: the optimal cutoff value
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was score ≥ 4 (sensitivity, 50%; specificity, 81%; accuracy,
76%; PPV, 33.3%; NPV, 89.4%; Youden index =0.31,
AUROC = 0.669, p < 0.05), however, for virtual touch tissue
quantification, it reached the optimal cutoff value when the
shear-wave velocity exceeded 2.73 m/s (sensitivity, 75%;
specificity, 100%; accuracy, 96%; PPV, 100%; NPV, 95.5%;
Youden index = 0.75; AUROC = 0.833; p < 0.05)

Conclusions: Virtual touch tissue quantification has the
best performance in evaluating and differentiating intestinal
stenosis in Crohn’s disease while neither conventional ultra-
sound elasticity imaging nor virtual touch tissue imaging indi-
cates satisfactory outcomes in evaluation of inflammatory
stenosis and fibrous stenosis of Crohn’s disease.

APRIL 9, 2019, 3:30 PM–3:42 PM

Basic Science and Instrumentation

Head and Neck Cancer Response Prediction Using
Quantitative Ultrasound
Presenter: Gregory Czarnota, PhD, MD, FRCPC,
Sunnybrook Health Sciences Centre
Author: Irene Karam, MD, Sunnybrook Health Sciences
Centre
Author: Ian Poon, MD, Sunnybrook Health Sciences Centre
Author: Karina Quiaoit, MSc, Sunnybrook Health Sciences
Centre
Author: William Tyler Tran, MSc, PhD, Sunnybrook Health
Sciences Centre

Objectives: Treatment for patients with head and neck
cancer typically require several weeks of radiotherapy leading
to severe radiation-induced toxicity and variable response out-
comes. This study examined using quantitative ultrasound to
predict clinical response in patients receiving radiation treat-
ment to the head and neck.

Methods: This study was approved by the institution’s
ethics review board and 60 patients participated following
written informed consent. All patients were diagnosed with
carcinoma of the head of neck and underwent concurrent
chemoradiation consisting of 70 Gy/33 fractions. Patients
were scanned with ultrasound at a center frequency of
~7 MHz prior to treatment, week 1, week 4 and after the com-
pletion of treatment at week 7. Quantitative ultrasound (QUS)
data were collected and analysis included mean and texture-
based features. Ground truth labels for patients were based on
clinical response using RECIST 1.1 criteria. Response classifi-
cation was analyzed using a naive-Bayes, and k-nearest neigh-
bor (k-NN) classifiers, and ROC analysis.

Results: Preliminary QUS results demonstrated that for
naive-Bayes classification, the optimal sensitivity and specific-
ity was 63%, and 100% respectively using a multiparametric
model: SAS (scatterer spacing), and SI (spectral intercept)-

contrast after 4 weeks of treatment. The AUC was 0.95 and
the accuracy was 89%. For k-NN classification, the SAS (scat-
terer spacing) and SS (spectral slope)-energy demonstrated a
sensitivity and specificity of 63%, and 95%, respectively at
week 4. Similar findings were obtained at week 1 after the
start of therapy but with a decrease in accuracy of 6%. This
corresponded with an AUC of 0.88 and an accuracy of 85%.
Week 0 data was also predictive of response with an accuracy
of up to 91% but using different QUS parameters.

Conclusions: Preliminary results demonstrate that quan-
titative ultrasound parameters combined with texture-based
features can predict clinical response to radiotherapy a priori
in head and neck patients.

APRIL 9, 2019, 3:42 PM–3:54 PM

Quantitative Ultrasound Characterization of Therapy
Response in Prostate Cancer in vivo
Presenter: Deepa Sharma, PhD, Sunnybrook Health Sciences
Centre
Author: Mateusz Faltyn, Sunnybrook Health Sciences Centre
Author: Martin Stanisz, Sunnybrook Health Sciences Centre
Author: Anoja Giles, Sunnybrook Health Sciences Centre
Author: Karina Quiaoit, MSc, Sunnybrook Health Sciences
Centre
Author: Gregory Czarnota, PhD, MD, FRCPC, Sunnybrook
Health Sciences Centre

Objectives: Quantitative ultrasound (QUS) is an impor-
tant noninvasive imaging modality that enables detection of
tumor response upon various potential therapies. QUS can be
easily employed to distinguish between viable cells and
unpaired cells depending on the signal intensity, scatterer size,
and concentration of microscopic scatterers. In the present
study, tumor response to ultrasound-stimulated microbubbles
(USMB) and hyperthermia (HT) treatment was monitored
in vivo using QUS.

Methods: Tumor-bearing mice (n = 75), with prostate can-
cer xenografts (PC-3), were exposed to USMB (1% (v/v). Def-
inity microbubbles stimulated at ultrasound pressures of 246 kPa
and 570 kPa) and HT treatment (10, 40 and 50 minutes). Treat-
ment response was assessed using quantitative ultrasound with a
center frequency of 25 MHz (-6 dB bandwidth: 16–32 MHz).
Ultrasound parameters such as midband fit (MBF) and 0-MHz
intercept (SI), were determined prior to, and 24 hours after treat-
ment. Additionally, histopathologic assessment and tumor cell
death were used to complement the results obtained from
ultrasound data.

Results: Results demonstrated statistically significant
changes in backscatter parameters following treatments with
USMB and HT: ΔMBF = +1.01 � 0.3224 (�SEM) dBr and
SI = +1.212 � 0.3650 (�SEM) dBr compared to an untreated
tumor or tumor treatedwithHT only:ΔMBF=−0.1636 � 0.2337
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(�SEM) dBr and SI = −0.6169 � 0.6509 (�SEM) dBr. Histol-
ogy indicated increases in cell death, which were associated with
changes in ultrasound-backscatter characteristics. Furthermore,
histological data revealed differences in tumor microstructure,
nucleus size, and subcellular constituent orientation in the com-
bined treated group.

Conclusions: The study here demonstrated that quantita-
tive ultrasound features may be used to detect hyperthermia
treatment effects in prostate cancer tumors in vivo.

APRIL 9, 2019, 3:54 PM–4:06 PM

Pulmonary Capillary Hemorrhage Induced by ARFI
Shear-Wave Elastography in Ventilated Rats
Presenter: Douglas Miller, PhD, University of Michigan
Author: Brandon Patterson, University of Michigan
Author: Krishnan Raghavendran, University of Michigan
Author: Zhihong Dong, University of Michigan
Author: Chunyan Dou, University of Michigan

Objectives: Previous work from our group has shown the
relationship between conventional modes of US and the propen-
sity to induce pulmonary capillary hemorrhage (PCH). Shear-
wave elastography is a relatively new diagnostic ultrasound
mode, which can provide images of tissue shear-wave velocity
or shear elastic modulus. Acoustical radiation force impulse
(ARFI) elastography utilizes high-energy “push pulses” to
move tissue, generating shear waves. This study was under-
taken to assess PCH induction by the ARFI push pulses.

Methods: ARFI elastography (Virtual Touch IQ, Acuson
S3000, Siemens Medical Solutions USA, Mountain View,
CA, USA) with 5.7 MHz push pulses and Mechanical Index
of 1.5 were used to scan anesthetized rats in a warm water
bath. Aiming between ribs was accomplished with B-mode
imaging at a 5% power setting. Elastography frames were
individually triggered at ~15 s intervals. Groups of rats with
tracheal tube placement had no ventilation, intermittent posi-
tive pressure ventilation (IPPV), or IPPV plus 8 cm H2O of
positive end expiratory pressure (PEEP). PCH area was mea-
sured on the surface of excised lungs.

Results: Groups with 20 frames of exposure and one
group with a single frame exposure had significant PCH rela-
tive to shams. Single-frames produced significantly less PCH
(p = 0.002) than 20 frames in rats without ventilation. PEEP
inhibited the PCH induced by 20 frames, reducing the PCH
area by about half (p = 0.014).

Conclusions: The PCH results were comparable to those
from a previous study using B-mode continuous imaging at
60 fps for 5 min; however, the ARFI elastography was at only
about 0.067 fps. This comparison and the positive result for a
single frame suggest that individual ARFI elastography frames
were more strongly associated with PCH induction than con-
ventional ultrasound images without push pulses.

APRIL 9, 2019, 4:06 PM–4:18 PM

Quantitative Ultrasound A Priori Prediction of Breast
Cancer Chemotherapy Outcomes
Presenter: Gregory Czarnota, PhD, MD, FRCPC, Sun-
nybrook Health Sciences Centre
Author: Maureen Trudeau, MD, Sunnybrook Health Sciences
Centre
Author: Hadi Tadayyon, PhD, Sunnybrook Health Sciences
Centre
Author: William Tyler Tran, MSc PhD, Sunnybrook Health
Sciences Centre
Author: Kasia Jerzak, MD, Medical Oncology
Author: Lakshmanan Sannachi, PhD, Department of Physical
Sciences, Sunnybrook Health Sciences Centre

Objectives: Previous studies have demonstrated that
quantitative ultrasound (QUS) is an effective tool for monitor-
ing breast cancer patients undergoing neoadjuvant chemother-
apy (NAC). Here, for the first time, we demonstrate the
clinical utility of pretreatment QUS texture features and artifi-
cial neural network (ANN) analysis in predicting the response
of breast cancer patients to NAC.

Methods: Using a 6 MHz center frequency clinical ultra-
sound imaging system, radiofrequency (RF) breast ultrasound
data were acquired from 100 locally advanced breast cancer
(LABC) patients prior to their NAC treatment. QUS Spectral
parameters were computed from regions of interest (ROI) in
the tumor core and its margin. Subsequently, employing gray-
level co-occurrence matrices (GLCM), textural features were
examined as potential predictive indicators. QUS results were
compared with the clinical and pathological response of each
patient determined at the end of their NAC.

Results: Using a 6 MHz ultrasound system, radio-
frequency (RF) ultrasound data were acquired from 100 patients
with biopsy-confirmed locally advanced breast cancer prior to
the start of their NAC. Quantitative ultrasound mean parameter
intensity and texture features were computed from tumor core
and its margin, and were compared to the clinical/pathological
response and 5-year recurrence-free survival (RFS) of patients.
A multiparametric QUS model in conjunction with an ANN
classifier could predict patient response with 93 � 9 % sensi-
tivity, 98 � 6% specificity, 96 � 6% accuracy, and a
0.96 � 0.08 area under the receiver operating characteristic
curve (AUC). The model predicted patient RFS with 89 � 8%
sensitivity, 84 � 11% specificity, 85 � 7% accuracy, and a
0.89 � 0.11 AUC.

Conclusions: The application of ANN for classifying
patient response based on their QUS features performs well in
terms of predicting responders versus nonresponders. The
findings here provide a framework for developing personal-
ized pretreatment chemotherapy selection, potentially resulting
in improved patient prognosis.
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APRIL 9, 2019, 4:18 PM–4:30 PM

New Protocols for Imaging Ultrasound Effects on the
Pancreas
Presenter: Andrew Chen, BS, The George Washington
University
Author: Diti Chatterjee Bhowmick, The George Washington
University
Author: Aleksandar Jeremic, The George Washington
University
Author: Vesna: Zderic, PhD, George Washington University

Objectives: The pancreas depends on calcium (Ca2+) to
perform and regulate its normal functions such as insulin. It
was previously shown by our lab that ultrasound can be used
to stimulate beta cells to release insulin. This study aims to
use fluorescence microscopy to investigate the Ca2+ dynamics
of ultrasound stimulation on pancreatic tissue to better under-
stand the ultrasound effects and assess therapeutic potential
for people with type 2 diabetes. To the best of our knowledge,
there are no published studies that have performed fluores-
cence imaging on pancreatic tissue slices to investigate ultra-
sound effects.

Methods: We have been working to optimize a protocol
for preparing slices of the pancreas for imaging. The tissue is
stained with the Ca2+ sensitive dye Fluo-3 and imaged in a
confocal microscope. We can record the cells’ response to
thapsygargin, which increases intracellular Ca2+ and could be
thought of as a positive control for observing Ca2+ dynamics.
Ultrasound is applied at 1 W/cm2 at 800 kHz. These ultra-
sound parameters were found to stimulate beta cells while
retaining cell viability by previous studies in our lab. We plan
to explore other ultrasound parameters that could be of thera-
peutic significance.

Results: We have performed preliminary studies on an
excised rabbit pancreas model. Fluorescence signal was seen
to increase with the addition of thapsygargen and decrease
with the application of ultrasound. With these results, we have
shown that our preparation of the pancreatic tissue can clearly
be stimulated by chemicals such as thapsygargen and it is also
able to be stimulated by ultrasound.

Conclusions: With our slice preparation protocol, we
will be able to better understand ultrasound’s effects on part of
the endocrine system, an application of therapeutic ultrasound
not widely studied, as well as evaluate better potential thera-
peutic effects.

APRIL 9, 2019, 4:30 PM–4:42 PM

Measurements of Nonlinear Propagation Effects in
Exposimetry
Presenter: Timothy Stiles, PhD, Kettering University
Author: Anna Gehring, Department of Physics

Objectives: The effects of nonlinear propagation can
cause the current derating method of measuring acoustic out-
put parameters to substantially underestimate relevant values
in tissue-mimicking materials. One suggested method to over-
come this is to measure acoustic output parameters at low-
levels and extrapolate or model values at full output. This
study looks at the accuracy of this extrapolation by comparing
predicted and measured values in tissue-mimicking material
using single-element transducers.

Methods: Liquid and solid tissue-mimicking material were
produced from concentrated milk. The samples had low scatter
but speed of sound, attenuation, and nonlinear parameter B/A
consistent with nonfatty soft tissues. Measurements of acoustic
pressure were conducted using an HGL-0200 hydrophone
(Onda Corp.). Measurements were conducted at a wide variety
of transmit levels in both water and through a path consisting
mostly of tissue-mimicking material. Values of peak rarefac-
tional pressure and MI/MIE were computed from these pressure
measurements. The derating coefficient was chosen to match
the measured attenuation of the material, 0.40 dB/cm/MHz.

Results: Results of peak rarefactional pressure and
MI/MIE using tissue-mimicking material at high pressure levels
were consistent with extrapolated derated values from low-level
measurements in water. This agreement was true for the six
measured transducers, which spanned a range of center frequen-
cies from 2.0 MHz to 15.0 MHz and f/# from 2.0 to 5.0.

Conclusions: These results indicate that it may be possible
to use low-level transmit pulses in water, derate the measured
values, and extrapolate those results to the higher pressure
levels typically used in diagnostic ultrasonography. This pro-
vides an alternative to derating only, which may underestimate
values at high levels due to nonlinear absorption in water.
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APRIL 9, 2019, 4:42 PM–4:54 PM

Deep Dual Neural Network Analysis of Quantitative
Ultrasound for Therapy Response Monitoring- Method
Development
Presenter: Lakshmanan Sannachi, PhD, Department of Physi-
cal Sciences, Sunnybrook Health Sciences Centre
Author: Seyyedomid Badretale, Department of Physical Sci-
ences, Sunnybrook Health Sciences Centre
Author: Gregory Czarnota, PhD, MD, FRCPC, Sunnybrook
Health Sciences Centre

Objectives: In this study, we demonstrate improvements
in breast cancer response monitoring to NAC early after treat-
ment using multiparametric QUS features in conjunction with
deep neural network learning and upscaled data.

Methods: A total of 100 LABC patients treated with neo-
adjuvant chemotherapy had breast tumors scanned with a clin-
ical ultrasound system prior to chemotherapy treatment,
during the first and fourth week of treatment. Six QUS param-
eters were calculated from ultrasound radiofrequency
(RF) data within tumor regions of interest. Additionally, tex-
ture features were extracted from QUS parametric maps.
Patients were classified into two treatment response groups
based on clinical and pathological analysis: responders
(R) and nonresponders (NR). A Conditional Variational
Autoencoder (CVAE) was applied to normalized features to
alleviate data imbalance and to generate data by estimating
data probability distribution and a combined two deep neural
network was designed for classification. Deep neural network
results were compared with patient clinical and pathological
treatment responses.

Results: Deep-learning model could differentiate patient
response groups with accuracies of 95%, and 97 % and area
under the receiver operating characteristic curves (AUC) of
98%, and 99% during the NAC treatment at week 1 and week
4, respectively. The optimal features selected to classify
response groups were mostly texture features extracted from
QUS parametric maps. The 5-year recurrence-free survival
calculated for the responder and nonresponding patients based
on developed neural network models were comparable to
those based on clinical-pathological outcome.

Conclusions: Deep-learning framework with QUS tex-
tural features showed a promising result in breast cancer
response monitoring of LABC patients early after NAC treat-
ment. Due to continuous advancement in deep-learning archi-
tecture performance, it is expected to consider more
engagement of deep-learning framework in healthcare
applications.

APRIL 10, 2019, 8:30 AM–8:42 AM

Basic Science and Instrumentation

Transrectal Plane-Wave Ultrasound Tomography for
Prostate Cancer Imaging
Presenter: Lianjie Huang, PhD, Los Alamos National
Laboratory
Author: Yunsong Huang, PhD, Los Alamos National
Laboratory
Author: Kai Gao, PhD, Los Alamos National Laboratory
Author: Benxin Chi, PhD, Los Alamos National Laboratory

Objectives: We develop a novel transrectal plane-wave
ultrasound tomography technique for prostate cancer imaging.
We build a transrectal plane-wave ultrasound tomography pro-
totype using a 256-channel Verasonics Vantage system and a
GE intracavitary curved linear array. We use this prototype to
acquire prostate phantom data and in vivo prostate ultrasound
data. The aim of this research is to study the capability of
transrectal plane-wave ultrasound-waveform tomography to
reconstruct the sound speeds of prostate tumors for reliable
cancer characterization.

Methods: Our transrectal ultrasound tomography proto-
type consists of a 256-channel Verasonics Vantage data acqui-
sition system and a GE IC5–9-D intracavitary curved linear
array. The center frequency of the GE transducer array is
5.8 MHz with a bandwidth of 75%. The radius of curvature is
10.1 mm. This transducer array is compatible with the Ver-
asonics Vantage 256 system. We use the prototype to acquire
plane-wave ultrasound reflection data for a tissue-mimicking
prostate phantom with two tumors embedded. In addition, we
use this prototype to acquire in vivo patient ultrasound data.
We employ our recently developed plane-wave ultrasound-
waveform inversion algorithm for sound-speed reconstruction.

Results: We acquire plane-wave ultrasound reflection
data using 7, 11, 15, 21, 31, and 41 incident plane waves for
the prostate phantom. The purpose of using different numbers
of incident plane waves is to study the optimal number of
plane waves needed for accurate sound-speed reconstruction.
We present results of transrectal plane-wave ultrasound
tomography of the phantom and in vivo patient data.

Conclusions: We have developed a novel transrectal
plane-wave ultrasound tomography technique for prostate can-
cer imaging. We have verified the capability of our new tech-
nique using ultrasound prostate phantom data acquired using
our transrectal plane-wave ultrasound tomography prototype.
We have also conducted preliminary clinical study using our
new transrectal plane-wave ultrasound tomography prototype.
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APRIL 10, 2019, 8:42 AM–8:54 AM

10-Year Cardiovascular/Stroke Risk Calculators:
Conventional versus Ultrasound Image-based
Presenter: Jasjit Suri, MS, PhD, MBA, Fellow AIMBE,
AtheroPoint
Author: Tadashi Araki, Division of Cardiovascular Medicine
Toho University Ohashi Medical Center Tokyo, Japan
Author: Luca Saba, MD, Azienda Ospedaliero Universitaria
(AOU) di Cagliari Polo di Monserrato; Università di Cagliari
Author: Ajay Gupta, MS, Department of Radiology and Feil
Family Brain and Mind Research Institute, Weill Cornell
Medical Center, NY, USA
Author: Sophie Mavrogeni, MD, PhD, FESC, Cardiologist,
Cardiology Clinic, Onassis Cardiac Surgery Center, Athens,
GREECE
Author: John Laird, MD, St. Helena Hospital, St Helena,
CA, USA
Author: Deep Gupta, PhD, Department of Electronics and
Communication Engineering, Visvesvaraya National Institute
of Technology, Nagpur, India
Author: Ankush Jamthikar, M Tech, Visvesvaraya National
Institute of Technology, Nagpur, India
Author: George Kitas, MD, PhD, FRCP, Department of Rheu-
matology, Group NHS Foundation Trust, Dudley, UK
Author: Argiris Giannopoulos, MD, Department of Medicine,
Imperial College London, UK

Objectives: Current 10-year cardiovascular and stroke
risk calculators are based on conventional cardiovascular risk
(CCVR) factors such as age, gender, ethnicity, artery type,
body mass index, systolic blood pressure, hemoglobin A1C,
low-density lipoproteins (LDL) cholesterol, and hypertension.
This study presents a novel calculator based on ultrasound
image-based phenotypes fused with CCVR factors
(USFCCVR).

Methods: 10-year risk was computed using four CCVR cal-
culators such as Framingham risk score (FRS), UKPDS56, and
UKPDS60, and Reynolds’s risk score (RRS). Nine traditional
CCVR factors were then fused with five carotid image-based phe-
notypes such as IMT (ave., max., min.), IMT variability and total
plaque area (TPA) using a nonlinear model. Four CCVR calcula-
tors were compared against USFCCVR using receiver operating
characteristics (ROC) analysis. Statistical analysis was performed
using MEDCALC 12.0.

Results: IRB-approved 204 Japanese patients’ left/right
CCA (407 US scans) were collected with a mean age of
69 � 11 years. The patients were risk stratified into low, mod-
erate and high-risks by considering physician’s cIMT as gold
standard, having two cutoffs: 0.6 mm and 0.9 mm, respec-
tively. The following area under the curve (AUC) was esti-
mated as part of performance: (i) FRS: 0.610 (95% CI: 0.550
to 0.669), (ii) UKPDS56: 0.557 (95% CI: 0.497 to 0.617),
(iii) UKPDS60: 0.552 (95% CI: 0.491 to 0.613), (iv) RRS:

0.610 (95% CI: 0.550 to 0.670) and (v) USFCCVR: 0.987
(95% CI: 0.980 to 0.995). Interoperator variability between
operators was high (p < 0.0001).

Conclusions: Four CCVR calculators were compared
against novel risk calculator that fuses ultrasound-based phe-
notypes and conventional risk factors.

APRIL 10, 2019, 8:54 AM–9:06 AM

Carotid Ultrasound-based Echolucency Phenotype for
Risk Stratification of Diabetes Patients
Presenter: Jasjit Suri, MS, PhD, MBA, Fellow AIMBE,
AtheroPoint
Author: Vasileios Kotsis, Hypertension Center, Papageorgiou
Hospital, Aristotle University of Thessaloniki, GREECE
Author: Argiris Giannopoulos, MD, Department of Medicine,
Imperial College London, UK
Author: George Kitas, MD, PhD, FRCP, Department of Rheu-
matology, Group NHS Foundation Trust, Dudley, UK
Author: Ankush Jamthikar, M Tech, Visvesvaraya National
Institute of Technology, Nagpur, India
Author: Narendra Khanna, MD, Department of Cardiology,
Indraprastha Apollo Hospitals, New Delhi, INDIA
Author: Deep Gupta, PhD, Department of Electronics and
Communication Engineering, Visvesvaraya National Institute
of Technology, Nagpur, India
Author: John Laird, MD, St. Helena Hospital, St Helena,
CA, USA
Author: Harman Suri, Brown University, Providence, Rhode
Island, USA
Author: Sophie Mavrogeni, MD, PhD, FESC, Cardiologist,
Cardiology Clinic, Onassis Cardiac Surgery Center, Athens,
GREECE
Author: Klaudija Viskovic, MD, PhD, Department of Radiol-
ogy and Ultrasound, University Hospital for Infectious Dis-
eases, CROATIA
Author: Ajay Gupta, MS, Department of Radiology and Feil
Family Brain and Mind Research Institute, Weill Cornell
Medical Center, NY, USA
Author: Andrew Nicolaides, Vascular Screening and Diagnos-
tic Centre London, and Department of Biological Sciences
University of Cyprus, Nicosia, CYPRUS
Author: Luca Saba, MD, Azienda Ospedaliero Universitaria
(AOU) di Cagliari Polo di Monserrato; Università di
Cagliari,
Author: Tadashi Araki, Division of Cardiovascular Medicine
Toho University Ohashi Medical Center Tokyo, Japan

Objectives: The study investigated the association of
carotid ultrasound echolucent plaque-based biomarker with
HbA1c, measured as age-adjusted grayscale median
(AAGSM) as a function of chronological age, total plaque
area, and conventional grayscale median (GSM conv).
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Methods: It consists of two stages: (i) automated mea-
surement of carotid image-based phenotypes such as total
plaque area (TPA) using the AtheroEdge™ system
(AtheroPoint™, Roseville, CA, USA) and (ii) computing the
AAGSM as a function of GSM conv, age, and TPA.
Intraoperator (novice and experienced) analysis was
conducted.

Results: IRB-approved, 204 patients’ left/right CCA
(408 ultrasound scans) were collected: mean age:
69 � 11 years; mean HbA1c: 6.12 � 1.47%. A moderate
inverse correlation of −0.13 (p = 0.01) was observed between
AAGSM and HbA1c, compared to conventional GSM of
−0.06 (p = 0.24), showing and improvement of over 100%.
The right common carotid artery (RCCA) showed a stronger
CC of −0.18 (P100; HbA1c6.5%), the area under the curve
showed a better performance of AAGSM against GSM conv.
A paired t-test between both the two operators against the
expert showed high significance (p < 0.0001). Further, the
interoperator CC was 0.85 (p < 0.0001).

Conclusions: Echolucent plaque in patients with diabetes
can be more accurately characterized for risk stratification
using AAGSM compared to GSM conv.

APRIL 10, 2019, 9:06 AM–9:18 AM

In Vivo Photoacoustic Assessment of Red Blood Cell
Aggregation in the Human Radial Artery
Presenter: Michael Kolios, PhD, Ryerson University
Author: Tae-Hoon Bok, PhD, Ryerson University
Author: Eno Hysi, Ryerson University

Objectives: Red blood cell (RBC) aggregation is not
considered in oxygen saturation (sO2) estimations, even
though RBC aggregates inhibit the oxygen release. Photo-
acoustic (PA) imaging of blood flow can provide a noninva-
sive assessment of sO2. In this work, in vivo PA imaging was
used to assess RBC aggregation and its relation to sO2 in the
human radial artery.

Methods: A human participant study was approved by
the Research Ethics Board of Ryerson University (REB
2017–040). Participants were 17 healthy volunteers: male:
6 (20s), 3 (30s), 3 (40s), female: 5 (20s). The PA radial artery
images were acquired using a VevoLAZR equipped with a
21 MHz linear array probe, varying the optical wavelength λ
(700 nm to 900 nm).

Results: The PA amplitudes (PAA) at end-diastole and
peak-systole increased with λ for all participants. The increase
in the PAA as a function of λ at end-diastole was greater than
the one at peak-systole: 1 dB and 3 dB at 700 nm and 900 nm,
respectively. RBC aggregation enhanced the PAA by means
of the enlarged PA absorber and sO2 variations with aggregate
size. This is consistent with our in vitro study on the effect of
RBC aggregation on the PAA (doi.org/10.1002/jbio.

201700300). The PAA at the isosbestic point (800 nm)
increased with age (1.7 dB to 2.3 dB for 20s to 40s). The
aggregate enhanced the PAA at 800 nm due to PA absorber
size, independent of the sO2. This is in agreement with previ-
ous studies on the relationship between the aggregation
and age.

Conclusions: This study indicates the feasibility of
in vivo PA assessment of RBC aggregation in the human
radial artery. In addition, these results demonstrate that RBC
aggregation in association with sO2 can be potentially
assessed by in vivo PA imaging.

APRIL 10, 2019, 9:18 AM–9:30 AM

Quantitative Estimate Of Shear-Wave Attenuation And
Dispersion
Presenter: Kevin Parker, PhD, FAIUM, FIEEE, FASA,
FAIMBE, FNAI, University of Rochester
Author: Juvenal Ormachea, MS, University of Rochester
Author: Zaegyoo Hah, PhD, MBA, Samsung Medison Co. Ltd.
Author: Dooyoung Na, PhD, Samsung Medison Co. Ltd.

Objectives: Shear-wave dispersion and attenuation can
be important diagnostic measures. We extend the analytical
treatment of two-dimensional shear-wave propagation in a
biomaterial. The approach applies integral solutions of the
Helmholtz equation, and does not depend on a specific rheo-
logical model of the tissue’s viscoelastic response.

Methods: Estimators of shear-wave attenuation (SWA)
and shear-wave speed (SWS) are derived from the analytical
transform solutions to the 2D wave equation and these are
applied to an elastic phantom and 18 in vivo livers using a
Samsung RS85 clinical ultrasound scanner.

Results: In these samples, estimated shear-wave group
velocities ranged from 0.5 m/s in the normal liver to 3.0 m/s
in higher-grade fibrosis, and in phantoms, these are
crosschecked by independent measurements of shear-wave
velocity. SWA in normal livers is also estimated to be in the
range of 7 dB/cm at 150 Hz and increases to 20 dB/cm for
high-grade steatosis. The Spearman’s rank correlation coeffi-
cient was 0.73 (SWS-fibrosis) and 0.79 (SWA-steatosis). This
value is a nonparametric measure of rank correlation and it
suggests that SWS increases with fibrosis score, while SWA
increases with steatosis score.

Conclusions: Analytical models are developed that can
predict the shape of shear waves produced by push pulses in
viscoelastic tissues. These solutions are also used to extract
estimates of SWS and SWA, but do not rely on any single vis-
coelastic model for tissue, and so do not depend on traditional
Kelvin-Voigt or Zener model parameters. Using the forward
propagation model and its estimators, good agreement is found
between measured and predicted waveforms. The SWA
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measurements support they hypothesis that steatosis increases
shear-wave attenuation.

APRIL 10, 2019, 9:30 AM–9:42 AM

Tissue Dispersion Images Using A Reverberant Shear-
Wave Elastography Field
Presenter: Juvenal Ormachea, MS, University of Rochester
Author: Kevin Parker, PhD, FAIUM, FIEEE, FASA, FAIMBE,
FNAI, University of Rochester

Objectives: Recently, a new method was proposed to
estimate tissue stiffness by creating a reverberant shear-wave
field within tissues. These reverberant conditions lead to sim-
ple solutions, facile implementation, and rapid viscoelasticity
estimation of local tissue. From these we obtain 2D linear dis-
persion slope (LDS) images using the local estimated shear-
wave speed (SWS) at different frequencies in CIRS phantoms
and an in vivo human liver by applying a reverberant shear-
wave elastography (R-SWE) field.

Methods: Continuous harmonic reverberant shear waves
were generated in a breast and a viscoelastic CIRS phantom
by applying vibrations using multifrequency (80–360 Hz)
external sources. A Verasonics ultrasound system was used to
track the induced displacements. A Samsung ultrasound sys-
tem (model RS85) was used to measure the SWS for compari-
son purposes in the CIRS phantoms. Finally, the clinical
feasibility of this technique was analyzed by assessing the
SWS and LDS in an in vivo human liver under the require-
ments of informed consent.

Results: 2D images of SWS and LDS for different cases
demonstrate a mean SWS of 2.49 m/s and 2.10 m/s (at 220
Hz), a difference of 11.06% and 4.10% compared with the
Samsung system, and mean LDS of 0.25 m/s/100 Hz and 0.69
m/s/100 Hz were estimated using multifrequency excitations
for the breast and viscoelastic phantoms, respectively. For the
in vivo liver, a SWS of 1.43 m/s at 200 Hz and a LDS of 0.61
m/s/100 Hz were estimated.

Conclusions: It is possible to estimate the viscoelastic
properties in phantom materials and in vivo human tissue
using the R-SWE approach with consistent results in SWS and
in LDS estimations. Results from the multifrequency estima-
tions indicate that it is not only feasible, but it can also more
quickly assess frequency dependence than using single vibra-
tion frequencies, which facilitates the use of the R-SWE
approach for clinical applications.

APRIL 10, 2019, 12:15 PM–12:22 PM

Obstetric

Ultrasound Liver-to-Thorax Area Ratio—How
Reproducible is it?
Presenter: Rodrigo Ruano, MD, PhD, Mayo Clinic
Author: Victoria Novoa, MD, Mayo Clinic
Author: Laura Sutton, RDMS, Mayo Clinic
Author: Allan Neis, RDMS, Mayo Clinic
Author: Coleman Tracey, RDMS, Mayo Clinic
Author: Kathleen Praska, RDMS, Mayo Clinic
Author: Freimund Tamara, RDMS, Mayo Clinic
Author: Krystal Ruka, RDMS, Mayo Clinic
Author: Vicki Warzala, RDMS, Mayo Clinic
Author: Amber Marroquin, RDMS, Mayo Clinic
Author: Haleh Sangi-Haghpeykar, PhD, MPH, BS, Baylor
College of Medicine

Objectives: To investigate the reproducibility of stan-
dardized ultrasound liver-to-thoracic area ratio (US-LiTR)
measurement in fetuses with congenital diaphragmatic her-
nia (CDH).

Methods: Twenty-four images of 9 fetuses with left-
sided CDH were selected at our institution between January
2010 and December 2017. Eight operators (one Maternal-Fetal
Medicine specialist and 7 sonographers) reviewed the selected
images and assessed the US-LiTR according to a standardized
protocol. We evaluated the correlation between operators
using the intraclass correlation coefficient (ICC) and compared
agreement between the sonographers and a physician with
experience in measuring the US-LiTR using a Bland-Altman
analysis.

Results: Good intraoperator reproducibility was observed
for the standardized US-LiTR (intraclass correlation coeffi-
cient: 0.78). Good agreement among sonographers and the
physician was also observed for the standardized measure-
ments (bias: 0.01; precision: 0.03; limits of agreement:–0.05
to +0.07).

Conclusions: We demonstrated good intraoperator and
interoperator reproducibility of US-LiTR assessment after
standardizing the method in our center.
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APRIL 10, 2019, 12:22 PM–12:29 PM

The Utilization Of Ultrasound in Surveillance Of
Monochorionic-Diamniotic Twin Pregnancies
Presenter: Kaila Krishnamoorthy, MD, Abington Hospital,
Jefferson Health
Author: Frank Craparo, MD, Abington Hospital, Jefferson
Health

Objectives: To establish an antepartum ultrasound sur-
veillance algorithm that is equivalent to the current guidelines
put forth by ISUOG Practice Guidelines for Mono–Di Twins.

Methods: We performed a retrospective cohort study of
126 patients, with histological confirmed monochorionic-
diamniotic placentation from November 2010 to February
2018. Timely detection for concern of twin-to-twin transfusion
syndrome (TTTS) was defined as diagnosis prior to severe
complications occurring, such as intrauterine fetal death, fetal
hydrops, etc. We performed ultrasounds for estimated fetal
weight (EFW) every 4 weeks, and ultrasounds for deepest ver-
tical pocket (DVP) and bladder filling every 2 weeks. If there
was a DVP measurement of >8 cm or < 2 cm, or an EFW dis-
cordance of >18%, we performed Doppler waveforms of the
umbilical artery, ductus venosus, and umbilical vein.

Results: 18 out of 126 cases were found to have either
TTTS or sIUGR, with an incidence of 14.2%. Using the
Quintero staging system, most of the cases were noted to be
Stage I or II. One case was diagnosed as Stage III at initial
presentation. Another case was diagnosed as Stage III at
16 weeks gestation. DVP discordance, either as isolated poly-
hydramnios or with associated oligohydramnios in other twin,
was present prior to diagnosis in 4/9 of the TTTS cases. All
other ultrasound findings were within the range of measure-
ments of non-TTTS or non-sIUGR cases.

Conclusions: Biweekly ultrasounds for signs of TTTS in
combination with monthly growth ultrasounds were equivalent
in assessing monochorionic-diamniotic twin pregnancies.
DVP discordance is a potential TTTS predictor, and aided in
surveillance for at-risk pregnancies. Using this algorithm, all
patients were diagnosed in a timely manner. Therefore, using
monthly growth ultrasounds, with biweekly ultrasound for
assessment of signs for TTTS, and using Doppler waveforms
if needed, appears to be a safe algorithm for monitoring
monochorionic-diamniotic twin pregnancies.

APRIL 10, 2019, 12:29 PM–12:36 PM

Fetal Lung Echotexture in Pregnancies at Risk for
Pulmonary Hypoplasia
Presenter: Matthew Blitz, MD, MBA, Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell
Author: Rachel Yarmush, Donald and Barbara Zucker School
of Medicine at Hofstra/Northwell
Author: Stella Glykos, School of Engineering and Applied Sci-
ences, Ultrasound Research Laboratory, Hofstra University
Author: Arushi Jauhari, Donald and Barbara Zucker School
of Medicine at Hofstra/Northwell
Author: Luis Bracero, MD, Southside Hospital, Donald and
Barbara Zucker School of Medicine at Hofstra/Northwell
Author: Burton Rochelson, MD, North Shore University Hos-
pital, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell
Author: Sleiman Ghorayeb, PhD, Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell, and School of Engi-
neering and Applied Sciences, Ultrasound Research Labora-
tory, Hofstra University

Objectives: The prenatal diagnosis of pulmonary hypo-
plasia remains elusive, as no sonographic method has proven
sufficiently reliable. We evaluated fetal lung echotexture in a
case series of pregnancies at risk for pulmonary hypoplasia
using quantitative ultrasound texture analysis and compared
the results with a preestablished, gestational age-based refer-
ence range for normal pregnancies.

Methods: Cases at risk for pulmonary hypoplasia were
identified from 2011 to 2018 and included if an ultrasound
examination was performed at ≥34 weeks of gestational age
and a transverse view of the fetal thorax was obtained at the
level of the 4 cardiac chambers. Patients with poor pregnancy
dating or fetal aneuploidy were excluded. Images were
obtained using Voluson E8 ultrasound systems. A region of
interest was selected in each fetal lung image and ultrasonic
tissue heterogeneity was determined based on dynamic range
calculation. This quantification (heterogeneity index, HI) was
performed with a custom-made software program that used a
dithering technique based on the Floyd-Steinberg algorithm,
in which the pixels are transformed into a binary map. Results
were compared to the nomogram by Ghorayeb et al. (2017) in
which the same technique was used to correlate HI with
gestational age.

Results: Seven pregnancies were evaluated: 4 with
anhydramnios secondary to renal or urinary tract anomalies
and 3 with congenital diaphragmatic hernia. All case images
had HI values below their respective gestational age references
(HI 1.43 � 0.16 vs 1.78 � 0.27, respectively). All seven new-
borns required invasive respiratory support. Three neonatal
deaths occurred prior to discharge.

Conclusions: Pregnancies at risk for pulmonary hypopla-
sia have decreased fetal lung heterogeneity on ultrasound
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imaging compared to normal, gestational age-matched preg-
nancies. Further study, including prospective, longitudinal
evaluation, is necessary to determine if quantitative ultrasound
texture analysis of fetal lung tissue can predict the severity of
neonatal respiratory morbidity in such cases.

APRIL 10, 2019, 12:36 PM–12:43 PM

Automated Angle of Progression and Fetal Head Direction
During Labor
Presenter: Srinivas Kudavelly, MS, Samsung R&D Institute
India Bangalore, Medical Imaging Group, Health and Medi-
cal Equipment
Author: Shubham Chechani, Samsung R&D Institute India
Bangalore, Medical Imaging Group, Health and Medical
Equipment
Author: GA Ramaraju, MD, Krishna IVF Clinic, Visakhapatnam
Author: Nitin Singhal, Samsung R&D Institute India Banga-
lore, Medical Imaging Group, Health and Medical Equipment

Objectives: Assess the accuracy of an automated method
for the quantification of the angle of progression (AoP) and
fetal head direction (FHD) in second stage of labor using
transperineum ultrasound scans (Samsung Medison HS40 with
CA2–8 probe).

Methods: AoP and FHD were measured using trans-
perineum ultrasound by an operator in 50 subjects in active
labor. All subjects underwent series of transperineum ultra-
sound during labor. AoP was measured as the angle between
the long axis of the pubic symphysis and a line from the low-
est edge of the pubis drawn tangentially to the upper segment
of the fetal skull. Head direction was analyzed as the angle
between the longest axis of the fetal head and the long axis of
the pubic symphysis. Statistical regression was used to analyze
the intermethod variation between manual and automated
techniques.

Results: A total of 297 images were analyzed individu-
ally. Automated measurements were acceptable in
269 (90.5%) images. The AoP measurements calculated with
the automated method showed strong correlation with the
manual measurements (131.5 � 200 vs 131.7 � 210, p = 0.55)
with Pearson coefficient of 0.94 and a mean absolute error dif-
ference of 3.360 � 3.670. The dynamic changes in the FHD as
it descends toward the pelvic floor from downward to horizon-
tal to upward direction was recognized by the automated
method in all the images.

Conclusions: Our study found automated measurements
of angle of progression and fetal head direction to be highly
reproducible and accurate. We found the automated measure-
ments to be significantly correlated with the manual measure-
ments. The automated method can be used in clinical
workflow to measure AoP and FHD as mandated by ISUOG
intrapartum ultrasound guidelines.

APRIL 10, 2019, 12:43 PM–12:50 PM

A Comparison of Intracranial Anatomy and Biometry in
Fetuses of Perinatally Versus Nonperinatally HIV-Infected
Women
Presenter: Catherine Bigelow, MD, Icahn School of Medicine
at Mount Sinai
Author: Ruth Angrand, MPH, New York Medical College
Author: Felipe Tudela, MD, Jackson Memorial Health System
Author: Jennifer Jao, MD, MPH, Feinberg School of Medi-
cine, Northwestern University
Author: Rhoda Sperling, MD, Icahn School of Medicine at
Mount Sinai

Objectives: HIV-infected women include those who
acquired HIV perinatally (PHIV) and nonperinatally
(NPHIV). In comparison to NPHIV women, PHIV women
have more advanced HIV disease and chronic immune activa-
tion. Maternal PHIV has been associated with decreased fetal
growth and birth weight, but little data exist on maternal PHIV
and fetal neurodevelopment. We compared patterns of cerebral
growth and abnormalities of intracranial development in
fetuses among PHIV, NPHIV and HIV-uninfected (HIV-U)
pregnant women.

Methods: This was a secondary analysis of a prospective
observational cohort study. Maternal socio-demographics,
HIV control, antiretroviral medication use, and fetal/neonatal
biometric parameters were collected. Outcomes of interest
included fetal head circumference (HC), and measurements of
the cisterna magna, transverse cerebellar diameter, and lateral
ventricle, which were measured via ultrasonography, per-
formed between 13 and 26 weeks. Z-scores were calculated
for all fetal intracranial measurements and compared between
groups using generalized estimating equations.

Results: A total of 19 women with PHIV, 85 with
NPHIV, and 103 HIV-U participants enrolled and gave birth
to 31, 116, and 109 infants, respectively. When comparing
PHIV to NPHIV, those with PHIV had a history of more
opportunistic infections (26% vs 10%, p < 0.01), were more
likely on ART with ≥3 ARV classes (37% vs 0%, p < 0.01)
and had lower CD4 counts in pregnancy (p < 0.01). Fetal
intracranial biometry was similar between groups, though
fetuses of women with PHIV were more likely to have HC >2
SD (16% PHIV vs 1% NPHIV vs 0% HIV-U, p = 0.01),
and > 3 SD from the mean (10% PHIV vs 1% NPHIV vs 0%
HIV-U, p = 0.01). When comparing PHIV to NPHIV, intra-
cranial biometry was not statistically significantly different.

Conclusions: We found no clinically significant differ-
ences between fetal intracranial anatomy in fetuses of pregnant
women with PHIV, NPHIV and HIV-U women. Microcephaly
in utero (HC >3 SD from the mean) was more common among
PHIV fetuses.
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APRIL 10, 2019, 12:50 PM–12:57 PM

Intrauterine Marijuana Exposure: What Happens When
the Smoke Clears?
Presenter: Bobby Brar, MD, University of Nevada Las Vegas
School of Medicine, Department of Obstetrics and
Gynecology
Author: Pooja Patil, MD, University of Nevada Las Vegas
School of Medicine, Department of Obstetrics and
Gynecology
Author: Michael Gardner, MD, MPH, MMM, University of
Nevada Las Vegas School of Medicine, Department of Obstet-
rics and Gynecology
Author: James Alexander, MD, University of Nevada Las
Vegas School of Medicine, Department of Obstetrics and
Gynecology
Author: Nora Doyle, MD, MPH, MSc, University of Nevada
Las Vegas School of Medicine, Department of Obstetrics and
Gynecology
Author: David Jackson, MD, University of Nevada Las Vegas
School of Medicine, Department of Obstetrics and
Gynecology

Objectives: The recent legalization of marijuana
(MJ) may result in increased overall use, including use in
pregnancy. Moreover, dispensaries are touting benefits of
eliminating common ailments such as nausea. Several studies
have associated MJ use with untoward maternal and fetal out-
comes, including maternal anemia, low birth weight, increased
NICU admissions, and preterm birth. We sought to compare
fetal sonographic growth parameters and placental perfusion
as measured by umbilical artery (UA) Dopplers in women
using daily MJ vs. nonusers.

Methods: We performed a four-year retrospective cohort
study capturing self-identified pregnant daily MJ users and
gestational aged matched controls. There were 55 MJ users in
the first trimester, 195 in the second trimester, and 192 in the
third-trimester matched to an equal number of controls. We
compared fetal biometry, nuchal translucency (NT), and UA
Dopplers. Intrauterine growth restriction was defined as esti-
mated fetal weight < 10th%. Statistical analysis was per-
formed and p < 0.05 was considered significant.

Results: In the 55 first-trimester ultrasounds, there were
no differences in crown-rump lengths or NT between the two
groups. Likewise, in the 195 second-trimester ultrasounds, no
differences were noted. However, we found significant differ-
ences in the 192 third-trimester measurements with the MJ
users having more growth-restricted fetuses (26 vs
6, p = 0.002). UA Doppler systolic to diastolic ratios were
higher in the MJ users compared to nonusers (3.52 vs 3.12,
p = 0.0001). Four cases of absent and reversed end diastolic
flow were observed in MJ users, while no cases were observed
in the control group.

Conclusions: With legalization, MJ use has increased in
popularity, and may lead to increased use in pregnancy. Our
data suggests that daily MJ use may be associated with unfa-
vorable outcomes. We advise caution with MJ use in preg-
nancy until further studies delineate its exact potential for
fetotoxicity.

APRIL 10, 2019, 12:57 PM–1:04 PM

Utility of Fetal Brain MRI to Detect Additional
Intracranial Abnormalities in Fetuses with Cerebral
Ventriculomegaly
Presenter: Brennan Lang, MD, Baylor College of Medicine &
Texas Children’s Hospital Pavilion for Women
Author: Joan Mastrobattista, MD, FACOG, FAIUM, Baylor
College of Medicine
Author: Rajshi Gandhi, MS, Baylor College of Medicine &
Texas Children’s Hospital Pavilion for Women
Author: Amy Mehollin-Ray, Baylor College of Medicine &
Texas Children’s Hospital
Author: Kristin Chabarria, UTHealth McGovern Medical
School
Author: Nicole Hall, Georgia Perinatal Consultants

Objectives: (1) To evaluate the clinical utility of fetal
brain MRI in cases of isolated cerebral ventriculomegaly
(VM) identified on prenatal ultrasound (US); (2) To evaluate
the added benefit of MRI in cases of suspected abnormal intra-
cranial anatomy imaged by US.

Methods: Retrospective chart review of cases referred
for suspected fetal cerebral VM from November 2011 to
December 2017 (IRB protocol H-39013). Referral cases
underwent TA/TV sonography at our institution by board-
certified MFM physicians and Pediatric Radiologists. Sono-
graphic brain evaluation performed according to ISUOG
guidelines. Cases were classified as normal (15 mm). Addi-
tional associated intra- or extracranial abnormalities seen on
US were documented. If MRI was performed, the reports were
evaluated for additional intracranial abnormalities not visual-
ized on US.

Results: 122 referrals for cerebral VM were received dur-
ing the study period. Twenty-one were normal, 58 had mild
VM, 10 had moderate VM, and 33 had severe VM. Additional
intracranial findings were identified by US at our facility in
33/122 cases, and 105/122 underwent MRI evaluation. MRI
detected additional findings that were not detected on US in
28 of 105 cases. Findings include mild germinal matrix hem-
orrhage, white matter abnormalities, narrowing of Aqueduct
of Sylvius, encephalomalacia, callosal dysgenesis, lipoma, and
migrational abnormalities. Perinatal outcomes were not
ascertained, as many did not deliver in our facility.

Conclusions: (1) US identifies the majority of fetal intra-
cranial abnormalities but has limitations; (2) MRI is a useful
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tool to identify additional fetal brain abnormalities not easily
visualized on US; (3) MRI may help refine the diagnosis,
affect prenatal clinical management and delivery location, and
may better define potential neurodevelopmental outcomes.

APRIL 10, 2019, 3:55 PM–4:02 PM

Neurosonology and Pediatric Ultrasound

Neonatal Transcerebellar Diameter Measurements
Obtained by Mastoid View Neurosonography can be Used
for Assessment of Neonatal Gestational Age Based on
Fetal Transcerebellar Measurement Charts
Presenter: Anurag Arora, MD, MBA, University of Tennessee
Health Science Center
Author: Preet Sandhu, MD, University of Tennessee Health
Science Center
Author: Mimily Harsono, MD, University of Tennessee Health
Science Center
Author: Asim Choudhri, MD, University of Tennessee Health
Science Center
Author: Massroor Pourcyrous, MD, University of Tennessee
Health Science Center
Author: Harris L. Cohen, MD, FACR, FAIUM, FSRU, Univer-
sity of Tennessee Health Science Center

Objectives: To assess the ability to determine gestational
age (GA) in neonates using transcerebellar diameter (TCD)
measurements obtained via transmastoid fontanelle neu-
rosonography and accepted fetal TCD measurement charts.

Methods: This was a retrospective cohort study of con-
secutive admissions to our Level III NICU from 2017 to 2018.
All patients underwent TCD measurements using mastoid fon-
tanelle sonography, and only technically poor studies were
excluded. The reference standard was Chavez et al.’s fetal
measurement chart (Am J Obstet Gynecol 2003;189: 1021) of
TCD in relation to gestational age in weeks.

Results: 421 neonatal neurosonography studies were ret-
rospectively reviewed and TCD was measured. A linear
regression model was applied to evaluate the relationship
between neonatal TCD and GA. The correlation between our
TCD measurements and GA proved significant based on a t-
test (p value <0.001). The R- squared was 0.75 suggesting
high correlation between TCD and GA. Subgroup analyses
were performed based on best clinical estimates of post-
conceptual age. There were 73 neonates from 23 to 27 weeks,
193 neonates from 28 to 33 weeks, and 154 neonates from
> = 34 weeks. By gestational age groups, neonatal and fetal
measurements were highly correlated with R squared values
> = 0.99 for all three gestational age groups. The fitted model
between TCD measurements and GA is within 95 % of confi-
dence interval of fetal TCD mean from the standard fetal
charts. The analysis suggests that the linear relation between

TCD and GA is very close to the linear relation between fetal
TCD and GA from the fetal chart.

Conclusions: Neonatal TCD measurements using mas-
toid fontanelle neonatal head sonography are highly correlated
with standard fetal TCD charts. TCD appears to be a reliable
tool to estimate gestational age in previously undated
pregnancies.

APRIL 10, 2019, 4:02 PM–4:09 PM

Emboli Monitoring in Children Undergoing Cardiac
Catheterization Or on Mechanical Circulatory Support—
Differentiating Embolus From Artifact Is Not So Easy
Presenter: Kerri LaRovere, MD, Harvard University
Author: Syed Imaduddin, SM, Massachusetts Institute of
Technology
Author: Thomas Heldt, PhD, Massachusetts Institute of
Technology
Author: Barry Kussman, MBBCh, Boston Children’s Hospital

Objectives: Transcranial Doppler (TCD) ultrasonography
can detect high-intensity transient signals (HITS) representing
solid or gaseous emboli as potential target cause of acute brain
injury. Differentiating emboli from artifact with commercial
automated algorithms is imperfect. We developed candidate
signal processing algorithms using raw ultrasound data,
device-extracted envelopes, and device-enumerated HITS
streams, aligned along a common time axis to extract candi-
date HITS events, reject artifact and yield true HITS count.
The purpose of this study was to refine our candidate auto-
mated HITS detection algorithm using the human observer as
gold standard.

Methods: HITS were measured in middle cerebral artery
using a dual frequency (2 and 2.5 MHz) probe (Doppler-
Box™ X, DWL, Singen, Germany) in 6 children (4 undergo-
ing cardiac catheterization, 1 on extracorporeal membrane
oxygenation, 1 with ventricular assist device). Two investiga-
tors, blinded to each other’s annotations, visually reviewed
815 segmented signals from 2 MHz frequency using the can-
didate signal-processing algorithm, in duplicate, 3 months
apart. Attempts to categorize signals as either emboli or arti-
fact were made using published criteria (Ringelstein et al.,
Stroke 1998). Interobserver reliability was calculated using
Cohen’s kappa statistic.

Results: Interobserver agreement on artifact versus
embolus classification was 65% in 815 common annotations.
Finer analysis of received Doppler waveforms indicated that
HITS were observed with five distinct signatures: definite
embolus (met all established criteria), definite artifact (met no
criteria), most likely embolus (had some embolic features),
most likely artifact (had some artifact features), and other (had
features of both an embolus and artifact).
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Conclusions: Many different patterns of HITS are pre-
sent in children who are at highest risk of embolic events—
those undergoing cardiac catheterization and mechanical cir-
culatory assist support. Further refinement and consensus
about specific criteria for embolus and artifact detection are
needed. Validation of our candidate algorithm is ongoing, and
clinical correlation of true HITS is needed.

APRIL 10, 2019, 4:09 PM–4:16 PM

Ultrasound As An Alternative for Plain Radiography in
the Detection Of the Endotracheal Tube Position in
Neonatal Intensive Care Unit Patients
Presenter: Rania Hashem, Assistant Professor of Radio-
diagnosis, Faculty of Medicine, Cairo University
Author: Rania Tomerak, Faculty of Medicine Cairo University
Author: Angie Tosson, Faculty of Medicine Cairo University
Author: Ahmed Abdelmoneim, Faculty of Medicine Cairo
University

Objectives: To detect the role of ultrasound and its accu-
racy in detection of the endotracheal tube position in the neo-
natal intensive care unit (NICU), and to compare it to the gold
standard plain radiography.

Methods: Total 100 intubated neonates were enrolled in
the study over one year period in the NICU. They all under-
went high-resolution ultrasound using linear probe (5–8 MHz)
on the neck and upper chest in LS to determine the tip of the
ETT position, 2 points distance from the arch of the aorta was
calculated. Plain Radiography of chest and lower neck in AP
position performed on the same day was collected. The head
was kept in the sniffing position during both procedures.

Results: The ultrasound was able to identify the tip of
the ETT in 100% of patients.
There was statistically significant relation between the ultra-
sound and the chest radiography to determine the position in
the NICU. (p value less than 0.001)

Conclusions: Visualization of the ETT tip and its dis-
tance of 0.6 to 1.2 cm from the upper border of the arch of the
aorta by ultrasound using linear high-frequency probe suggest
correct position.

So high-resolution ultrasound is helpful in identification
of the level of the ETT tip, in neonates in the NICU.

APRIL 10, 2019, 4:16 PM–4:23 PM

Point-of-Care Skull Ultrasonography for Skull Fractures:
A Systematic Review
Presenter: Isaac Gordon, MD, Kings County Hospital
Center/SUNY Downstate Medical Center
Author: Richard Sinert, MD, Kings County Hospital / SUNY
Downstate Medical Center

Objectives: The aim of this study was to determine the
utility of Skull ultrasound in the diagnosis of fracture in pedi-
atric patients with closed head injury. We performed a system-
atic review and meta-analysis and used a test–treatment
threshold model to identify diagnostic findings that could rule
in/out skull fracture and decrease the need for CT scan for
closed head injury.

Methods: We searched PubMed, EMBASE, and
SCOPUS up to 2018 for studies on ED pediatric patients with
closed head injury. Quality Assessment Tool for Diagnostic
Accuracy Studies (QUADAS-2) was used to evaluate the
quality and applicability of included studies. Positive and neg-
ative likelihood ratios (LR+ and LR–) for diagnostic modali-
ties were calculated and when appropriate data were pooled
using Meta-DiSc.

Results: Six studies were included encompassing
342 patients with a weighted prevalence of skull fractures of
36%. Studies had variable quality using the QUADAS-2 tool
with most studies at high risk of partial verification bias. Study
heterogeneity were low allowing for pooling of operating
characteristics. The pooled sensitivity (91%) and specificity
(96%) resulted in pooled LR+ (16.3) and LR- (0.14). Using
the weighted prevalence of skull fractures across the studies as
a pretest probability (36%), then a positive skull ultrasound
would increase the probability to over 90%, but a negative test
would still leave the probability of a skull fracture of 7%. To
achieve a posttest probability a skull fracture to ~2%, would
require a negative skull ultrasound in a patient with only a pre-
test probability of ~15%.

Conclusions: A positive skull ultrasound significantly
increases the probability of a skull fracture, while a negative
study can only markedly decrease the probability if the pretest
probability is very low.
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APRIL 10, 2019, 4:23 PM–4:30 PM

Using Ultrasound to Monitor Magnetically Controlled
Growing Scoliosis Rods in Children
Presenter: Sara O’Hara, MD, CINCINNATI CHILDRENS
HOSPITAL
Author: Stephanie Ihnow, MD, CINCINNATI CHILDRENS
HOSPITAL
Author: Viral Jain, MD, CINCINNATI CHILDRENS
HOSPITAL
Author: Sarah Gilday, PA-C, CINCINNATI CHILDRENS
HOSPITAL
Author: William McKinnon, MD, Dartmouth-Hitchcock Medi-
cal Center
Author: Peter Sturm, MD, CINCINNATI CHILDRENS
HOSPITAL

Objectives: The primary objective was to establish ultra-
sound as the primary imaging guidance during noninvasive
lengthening of magnetically controlled growing rods
(MCGRs). Secondary objective was to assess achieved versus
programmed length in MCGRs over time (minimum 2 year
f/u) as monitored by ultrasound and corroborated with scolio-
sis radiographs. Finally, we sought to document any limita-
tions or caveats of ultrasound in the process.

Methods: Since FDA approval in 2014, MCGR’s have
been become widely used in the management and treatment of
early-onset scoliosis due to their advantage of transcutaneous
lengthening via an external magnetic motor, avoiding open
surgical revision needed with traditional growing rods. With
IRB approval, a retrospective review of all patients who had
MCGR placed between Jan 2014 and Jan 2018 at our institu-
tion was performed.

Results: 66 patients have had MCGRs placed at our insti-
tution since 2014. Thirty-four patients met 2-year follow-up
criteria and were reviewed to compare achieved versus
programmed lengthening: 19 male, 15 female. Rods were
lengthened approximately every 3 months, over multiple ses-
sions, range 3 to 13 lengthening sessions/patient (mean 8.88 �
1.96 sessions). Average distraction achieved at initial session
was 88.5% of programmed and decreased to 31.0% at the thir-
teenth session. Percent lengthening achieved over time
decreased in a linear fashion for each subsequent session.
Depth of MCGR motor from skin in excess of 3 cm resulted in
two unsuccessful lengthening sessions in one patient, which
resolved after revision of rod position.

Conclusions: Ultrasound readily demonstrates the com-
ponents of MCGRs and document changes in rod length. The
ability of MCGRs to distract the programmed length decreases
with each subsequent lengthening and can be documented
sonographically. Still MCGRs are safe and effective in manag-
ing children with early-onset scoliosis, with fewer operative
procedures, lower infection rates, and decreased X-ray expo-
sures compared with traditional growing rods.

APRIL 10, 2019, 4:30 PM–4:37 PM

Automated Cerebral Microembolus Identification in
Pediatric Patients using Transcranial Doppler Ultrasound
Author: Syed Imaduddin, SM, Massachusetts Institute of
Technology
Presenter: Kerri LaRovere, MD, Harvard University
Author: Barry Kussman, MBBCh, Boston Children’s Hospital
Author: Thomas Heldt, PhD, Massachusetts Institute of
Technology

Objectives: To develop and validate a transcranial Dopp-
ler (TCD) ultrasound-based approach for automated differenti-
ation of emboli from artifact in pediatric patients undergoing
cardiac catheterization, extracorporeal membrane oxygenation
(ECMO) or ventricular assist device (VAD).

Methods: Microemboli reflect ultrasound energy with
greater intensity than surrounding blood, producing high-
intensity transient signals (HITS) in the received Doppler echo.
We developed a three-stage microembolic detection strategy,
wherein a selective percentile filter was first employed to
coarsely identify HITS amid background signal of the pulsatile
blood flow. Instantaneous velocity profiles were then analyzed
to separate signatures from HITS appearing close in time.
Finally, an artifact rejection stage selected HITS solely due to
microembolic sources. This stage employed a logistic regression
classifier on HITS features including unidirectionality of flow,
embolus speed, traversed distance, and ultrasound amplitude
modulation. We used a dual frequency (2 and 2.5 MHz) probe
(Doppler-Box™ X, DWL, Singen, Germany) to collect data
from four pediatric patients undergoing cardiac catheterization
and two patients on ECMO/VAD. Three human annotators used
established criteria to label 726 segments as embolus or artifact
from four patients. Our logistic regression classifier was trained
on 435 (60%) entries, and tested on 291 (40%) entries. Follow-
ing validation, our method was used to detect microemboli in
entire data records and embolic occurrence rates were
computed.

Results: Embolic and nonembolic events were classified
with 93% sensitivity and 99% specificity in hold-out testing
data, respectively. On application to entire patient records,
emboli were found to occur at median rates of 227 (range
37 to 1304) counts/hour in children undergoing cardiac cathe-
terization and 367 (range 205 to 529) counts/hour on ECMO
or VAD.

Conclusions: The proposed method separated micro-
embolic signals representing gas or particulate matter from
artifact with good sensitivity and specificity. Further research
evaluating embolic loads in relation to procedures and patient
characteristics is needed.
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APRIL 10, 2019, 4:37 PM–4:44 PM

Developing a Pediatric Contrast-Enhanced Ultrasound
(CEUS) Program
Presenter: Laura Poznick, RDMS, Children’s Hospital of
Philadelphia
Author: Kassa Darge, MD, PhD, Children’s Hospital of
Philadelphia
Author: Susan Back, MD, Children’s Hospital of Philadel-
phia, Division of Body Imaging, Department of Radiology;
Perelman School of Medicine, University of Pennsylvania

Objectives: CEUS is increasingly being used in the pedi-
atric population due to the Food and Drug Administration
approval for intravenous and intravesical use. Here we provide
requirements to begin a contrast-enhanced ultrasound program
at a pediatric institution.

Methods: Topics include ultrasound contrast agent
(UCA) on formulary; roles of radiologists, sonographers and
nurses; creating billing codes; and scheduling exams. Respon-
sibility of UCA administration, catheterization and intrave-
nous (IV) cannula placement will be presented.

Results: Obtain approval of an UCA on the formulary at
your facility. Billing and exam/application codes created with
the assistance of your revenue cyclist. Schedulers instructed to
fill 60-minute predetermined time slots on a daily basis. With
help of an US application specialist the US machine should
have contrast specific software installed and optimized for
contrast specific imaging (low mechanical index imaging for
low and high-frequency transducers). For IV CEUS, an IV
cannula is inserted by a nursing staff member prior to the start
of the exam, preferably a 20–22 C gauge in the left arm. Cath-
eterization for contrast-enhanced voiding urosonography
(ceVUS) is performed by a trained technologist, nurse or phy-
sician prior to the start of the exam. Ideally there should be at
least 2 people to perform CEUS at the patient bedside: a
sonographer and a second person (another sonographer or
nurse) both trained to carryout CEUS. Sonographer prepares
the UCA and exam materials prior to the start of the exam and
performs protocol driven image acquisition. The second per-
son administers the UCA based on exam/application choice.
The radiologist will monitor and interpret the exam.

Conclusions: CEUS is a highly sensitive imaging modal-
ity that provides many advantages: no radiation, less expen-
sive, just-in-time exam, quick study, minimal to no side
effects, rare allergic reaction, and use in renal insufficiency.
Therefore, instituting the CEUS program at your institution
can benefit patient care.

APRIL 10, 2019, 4:44 PM–4:51 PM

Ultrasound Imaging of MAGnetic Expansion Control
(MAGEC®) Rods: A Quality Initiative
Presenter: Monique Riemann, RDMS RVT, Phoenix Chil-
dren’s Hospital
Author: Smita Bailey, MD, PHOENIX CHILDREN’S
HOSPITAL
Author: Judson Karlen, MD, PHOENIX CHILDREN’S
HOSPITAL
Author: Craig Barnes, MD, PHOENIX CHILDREN’S
HOSPITAL

Objectives: MAGEC growing rods are magnetically con-
trolled spine rods that are surgically implanted for the treat-
ment of early-onset neuromuscular scoliosis. Adjustments are
made with an External Remote Controller (ERC). Imaging is
needed to evaluate movement of the rods before and after
adjustment. Standard practice: x-ray before and after adjust-
ment. Ultrasound is proposed as an alternative to red-
uce/eliminate radiation.

Methods: We researched ultrasound imaging of MAGEC
rods and determined that imaging was feasible. A protocol and
worksheet were created. Initially, both ultrasound and x-ray
were performed to build experience and physician confidence.
Quickly, ultrasound became the primary modality of choice.
Ultrasound equipment was brought to orthopedic department
and the patients were imaged in the exam room. This proved
slow and inefficient. A decision was made to move to Radiol-
ogy. Ultrasound imaging and rod adjustment were performed
in the ultrasound department allowing for the use of multiple
rooms and systems.

Results: To evaluate radiation exposure we utilized the
pre-ultrasound spine radiograph dosages against the newer
post-ultrasound (reduced number of radiographs required).
This resulted in an 83% reduction of radiation to the patient.
To evaluate efficiency we compared exam times with spine
radiographs alone versus ultrasound exam times in the ortho-
pedic clinic vs ultrasound exam times in the Radiology depart-
ment. Time went from 39 to 23.6 to 14 minutes, respectively,
resulting in a 64% overall time savings.

Conclusions:
• Successful development of a MAGEC rod imaging clinic.

• Innovative imaging technique/protocol.

• 83% Reduction in radiation exposure to the patient

• 64% Shorter wait times for patients, which in turn created
time savings for physicians and staff alike.
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SCIENTIFIC RESEARCH:
E-POSTERS

Ultrasound in Medical Education

Use of Ultrasound as a Teaching Method to Improve the
Physical Exam Skills of First-Year Medical Students
Lead Author: Zaineb Shatawi, Michigan State University Col-
lege of Human Medicine
Author: Hannah Skok, Michigan State University College of
Human Medicine
Author: Jesse Skok, Michigan State University College of
Human Medicine
Author: Kim Ludwig, MD, Michigan State University College
of Human Medizine
Author: Enrique Rodriguez-Fhon, Michigan State University
College of Human Medicine
Author: Douglas Ellinger, MD, Michigan State College of
human medicine
Author: Allison Swets, RN, Michigan State University, College
of Human Medicibe

Objectives: The goal of this study was to see if training
first-year medical students in basic ultrasound (US) improves
their physical exam (PE) accuracy.

Methods: Nineteen first-year medical students at MSU
CHM took an elective course in 2017, and 159 students did
not take the elective. A pre- and postsurvey asked elective stu-
dents to rate their confidence on a 0–10 scale on their physical
exam skills. Survey results were analyzed using paired t-tests.
Before and after elective, all 178 first-year students took a Step
2 Clinical Skills-style exam that tests interactional, physical
exam, and diagnostic skills. In addition, a unique Step 1-style
multiple-choice exam, which tests students’ clinical applica-
tion of basic science, was administered before and after elec-
tive. Step 2 and Step 1 practice scores of elective and
nonelective students were compared using paired t-tests.

Results: A total of 19 students who took the US and clini-
cal skills elective were included in the study. Analysis of the
survey data regarding confidence in performing PEs revealed
that in each category of skills, students were significantly more
confident in their skills after the course (p < 0.05). Based on the
results of the course evaluation, students overwhelmingly felt
that US training was beneficial to their understanding of anat-
omy and performance of the PE. Also, both the cognitive
(p = 0.006) and the clinical skills exam (p = 0.001) aggregate
scores of the students enrolled in the course (N = 19) were sig-
nificantly higher than nonparticipating students (N = 159).

Conclusions: Students felt strongly that US training was
beneficial to their understanding of anatomy and their perfor-
mance of the physical exam. Although these results suggest
that US improves anatomical knowledge, further research is
necessary to determine whether the improvement in clinical

exam skills is a result of US training alone or a combination
of US knowledge with refinement of PE skills.

Ultrasound Scholarly Track Participation in an
Emergency Medicine Residency Increases the Total
Number of Scans Completed
Lead Author: Neil Khanna, MD, University of Michigan
Author: Robert Huang, MD, Michigan Medicine
Author: Ross Kessler, MD, Michigan Medicine
Author: Michael Cover, MD, Michigan Medicine
Author: Christopher Fung, MD, Michigan Medicine
Author: Nicholas Herrman, MD, University of Michigan
Author: Nikhil Theyyunni, MD, Michigan Medicine

Objectives: Prior literature has shown that participation in
a scholarly track during an emergency medicine
(EM) residency leads to increases in both the volume and qual-
ity of scholarly work produced by residents as well as an
increase in the number of residents entering academics. Addi-
tional benefits may include increased competitiveness in those
seeking academic or fellowship positions. Our study seeks to
objectively compare outcomes of ultrasound scholarly track res-
idents to a control group of residents with regard to the total
number of ultrasound scans completed.

Methods: At our institution, procedures are logged by
EM residents in a central system, which was accessed to
obtain our data. Graduating EM residents who completed the
ultrasound scholarly track at our institution were compared to
all of our other graduating EM residents that served as our
control group. The control group consisted of residents who
had not elected to participate in a scholarly track as well as
those participating in a different track such as administration.
A one-tailed student’s t-test was used to compare these two
groups.

Results: Five years of graduating resident procedure logs
were compiled. A total of 68 logs were included. Of these,
9 were of track residents and 59 were nontrack residents.
There was a significant difference in the number of ultrasound
scans completed for track (M = 1272.89 + 366.28) and non-
track (M = 265.24 + 47.31) residents; t(8.43) = 9.12,
p < .0001.

Conclusions: Our study shows that ultrasound track resi-
dents complete a significantly higher number of ultrasound
scans compared to those not in the track. Based on this higher
number of scans, we expect track residents to have an
improved sonographic skill set. Additionally, this lends sup-
port to the notion that scholarly track residents, specifically
those in an ultrasound track, are likely to be in a more compet-
itive position for a fellowship or academic position upon
graduation.

S100

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019



Undergraduate Ultrasound Training in Osteopathic
Medical Education and Various Healthcare Colleges at
Des Moines University
Lead Author: Kevin Carnevale, MD, Des Moines University
Author: Thomas Benzoni, DO, Des Moines University
Author: Donald Matz, PhD, Des Moines University
Author: Sarah Clayton, PhD, Des Moines University
Author: Bret Ripley, DO, Des Moines University
Author: Craig Canby, PhD, DMU
Author: Leslie Wimsatt, PhD, DMU
Author: James Mahoney, DPM, DMU
Author: Steve Harder, DO, DMU
Author: Katherine Heineman, DO, DMU
Author: Drew Lewis, DO, DMU
Author: Jason Kessler, MD, DMU
Author: Holland Taylor, MSPAS, DMU
Author: Juanita Robel, DPT, DMU
Author: Nathan Spencer, DO, DMU alumni
Author: Marshall Sheide, DO, DMU alumni
Author: Tyler Loomer, BS, DMU
Author: Chris Ruettinger, BS, DMU
Author: David Marshall, BS, DMU
Author: Zachary He, BS, DMU
Author: V Scott Nguyen, BS, DMU
Author: Brady Bollinger, BS, DMU

Objectives: Des Moines University is currently develop-
ing a vertically integrated ultrasound (US) curriculum into a
multidisciplinary healthcare educational system. This work
outlines how we have implemented US throughout the medi-
cal training in different healthcare curricula to help students
feel confident operating an US machine, performing exams to
find the desired image through proper probe selection and
manipulation, and interpreting the digital images with proper
communication relative to their training. A vertical curriculum
is in development for the osteopathic medical students (DO).

Methods: We review the US training in different
healthcare curriculum, student champions, student teaching
assistants, limited faculty champions, equipment and resources
needed to deliver US training in interdisciplinary healthcare
professional undergraduate education. A survey of the curricu-
lum of the osteopathic medical students in each class was
completed with Likert scale options for the 2017–2018
academic year.

Results: In surveying, how your ultrasound experience
in the first and second years at DMU to the DO III and DO IV
students 71.6% liked or strongly liked their ultrasound train-
ing. Sixty-seven percent of DO III students reported observing
ultrasound use, 43% interpreted ultrasonography results, and
42% used ultrasound to support diagnostic reasoning in their
different clinical rotations during their third year of medical
school. Students who reported being confident or extremely
confident in using ultrasound equipment has grown from 19%
in DO III to 35% in DO II and 35% in DO I.

Conclusions: Ultrasound training is increasing in the
DMU curriculum with more exposure across the colleges at
DMU since August 2015. DO I and DO II students who
reported being confident or extremely confident in using ultra-
sound equipment has grown markedly. Exposure to ultrasound
use, interpretation, and diagnostic reasoning is significant dur-
ing the third osteopathic clinical year. The ultrasound curricu-
lum is well received among osteopathic students.

A 5Ps Framework for Hands-on Ultrasound Learning in
Undergraduate Medical Education (UME)
Lead Author: Alex Wong, University of Pennsylvania Health
System
Author: Christy Moore, RDMS, RVT, University of Pennsylva-
nia Health System
Author: Anthony Dean, MD, FAAEM, FACEP, University of
Pennsylvania
Author: Nova Panebianco, MD, MPH, Hospital of the Univer-
sity of Pennsylvania
Author: Felipe Teran, MD, University of Pennsylvania
Author: Wilma CHAN, MD EdM, PERELMAN SCHOOL OF
MEDICINE

Objectives: Clinician-performed ultrasound is growing
rapidly in UME. Since 2015, our institution has included ultra-
sound in the preclerkship curriculum using small-group
hands-on sessions led by preceptors. The goal is for students
to emerge with technical, cognitive, and psychomotor skills
that integrate clinical medicine and ultrasonography. However,
this curriculum depends on a large pool of 90+ instructors
who have a broad range of clinical specialties and level of
training. As a result, content is presented with different
approaches/clinical priorities; students report inconsistencies
in their learning experiences. Our objective is to standardize a
cognitive framework ("5Ps for Learning") that organizes core
concepts and improves UME students’ hands-on ultrasound
learning experience.

Methods: (1) Patient/Problem: List possible symptoms
or chief complaints and targeted problems an ultrasound study
could identify. (2) Probe/Preset: Select appropriate probe and
preset for the scan; consider alternatives. (3) Parts/Position:
Identify surface anatomy relevant to the scan; orient and posi-
tion the probe/indicator appropriately. (4) Picture/Pathology:
Adjust depth, frequency, focus and gain to obtain an image.
Know and demonstrate landmarks and anchoring anatomy.
Describe features of an adequate image. Know and identify
possible pathology for each view. (5) Pearls/Pitfalls: With a
hands-on instructor, review common “pearls” and pitfalls of
both technique and clinical practice. Outline an alternative
clinical management strategy if the scan is inconclusive.

Results: We believe that the “5Ps for Learners” will
assist learning and provide a more consistent ultrasound expe-
rience for students in UME. It will promote universally appli-
cable, reproducible, and consistent principles of good
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ultrasound technique regardless of the learner’s training level
or future clinical specialty.

Conclusions: Our 5P mnemonic provides a learning
framework for the gamut of ultrasound applications even
when taught to learners of different levels by diverse precep-
tors. Further studies will determine if the use of this frame-
work leads to improved information recall, psychomotor
skills, and learning experience among UME students.

A Pilot Study Of a Unique Peer-to-Peer Ultrasound
Training Model in Undergraduate Medical Education
Lead Author: Elaine Lee, Touro University California

Objectives: The objective of this study was to evaluate
the efficacy of peer-to-peer (PTP) ultrasound training in under-
graduate medical education utilizing a unique, student-driven
training model.

Methods: Twelve first-year medical students (Y1T)
attended ten extracurricular Point-of-Care Ultrasound
(PoCUS) training sessions led by seven second-year student-
trainers (Y2T). Group Y2T underwent a similarly structured
10-session training series the previous year, led by a group of
five then-second year student-trainers. This original group of
five attended extracurricular, faculty-led training the year
prior. Primary outcomes were the performance of each group
on a multiple-choice questionnaire (MCQ) and an objective
structured clinical examination (OSCE). Adjusted, mean
scores of Y2T and Y1T were evaluated against those of a con-
trol group of first year students who received no ultrasound
training outside of the faculty-led, TUCOM curriculum.

Results: Y1T performed as well as Y2T in the OSCE,
although Y2T attained a higher mean score (Y1T: 7.2 � 1.3,
Y2T: 8.6 � 1.0, p = 0.06). Y1T performed significantly better
than Y1 on all portions of the OSCE (Y1T: 7.2 � 1.3, Y1:
4.6 � 0.52, p = 0.0001), including content previously covered
during faculty-led training (Y1T: 8.5 � 1.1, Y1: 6.7 � 1.5,
p = 0.047). Y1T (8.2 � 1.1) performed better on the MCQ than
Y1 (6.4 � 1.4) (p = 0.046), but did not perform significantly
better on those items only covered in PTP training (Y1T:
7.8 � 2.2, Y1: 6.0 � 3.4, p = 0.33), or on items covered by
faculty-led training and reinforced in PTP training (Y1T:
8.4 � 0.81, Y1: 6.6 � 1.6, p = 0.06). Performance between
Y1T and Y2T was equivalent, although Y2T achieved a higher
mean score (Y1T: 8.2 � 1.0, Y2T: 7.3 � 1.7, p = 0.37).

Conclusions: Preclinical students can successfully pre-
pare their peers to become student-trainers in PoCUS. PTP
training can also improve performance on OSCE’s of faculty-
taught content.

An Assessment Tool for Point of Care Ultrasound
(PoCUS) Competency: The Objective Structured PoCUS
Examination (OSPE)
Lead Author: Di Coneybeare, MD, NYU/Bellevue
Author: Lindsay Davis, NYU/Bellevue

Objectives: Point of care ultrasound (PoCUS) is a core
competency in Emergency Medicine (EM). A widely adopted
assessment method requires residents to complete 25 adequate
scans in each core PoCUS application. However, evidence
does not support the notion that acquisition of a certain num-
ber of scans can adequately assess competence. We developed
an assessment tool that would more appropriately assess the
learners’ competency in an objective structured clinical exami-
nations (OSCE) format.

Methods: We appointed PoCUS into 4 competencies:
(1) clinical application, (2) image acquisition—knowledge,
(3) image acquisition—technique, and (4) image interpreta-
tion. The learners undergo three cases with a standardized
patient (SP). Learners are expected to obtain a brief history
and physical and choose a PoCUS modality. Learners are then
expected to perform the chosen PoCUS on the SP while ver-
balizing everything they do. Once the learner completes the
exam, they “unlock” real life patient images. The learners ver-
balize their interpretation of each image they see. Lastly, the
learners are expected to disclose the diagnosis to their patient
and counsel the patient on next steps in management. Asses-
sors hide behind a translucent wall and observe the grade the
learner in each competency gets.

Results: So far, we have only primarily piloted the
OSPEs on medical students rotating through the ultrasound
elective. Overall, we have found our learners to be adept at
completing the technical components of the PoCUS. However,
despite our low census, there is a trend that the more senior
medical students are more capable of choosing the appropriate
clinical application and correctly interpreting images.

Conclusions: Clinical application and interpretation sep-
arates physicians from technicians. Our data suggests that clin-
ical experience matters in PoCUS application. In assessing the
next generation of physicians, we feel that the OSPEs, rather
than number of scans, is a more valid method of evaluating
for PoCUS competency.

Augmented Reality to Teach Ultrasound and Anatomy in
Undergraduate Medical Education
Lead Author: Mindy Sharon, MPH, West Virginia University
Author: Joseph Minardi, MD, West Virginia University
Author: Russell Doerr, CHSE, West Virginia University
Author: Kathryn Smalley, West Virginia University
Author: Holly Ressetar, PhD, West Virginia University
Author: Adam Hoffman, West Virginia University
Author: Daniel Summers, RN, BSN, CHSE, West Virginia
University
Author: Bruce Palmer, West Virginia University
Author: Amy Summers, West Virginia University

Objectives: When teaching clinical ultrasound (US), pre-
clinical medical students frequently struggle to understand
anatomical relationships, specifically regarding multiplanar
US sectional anatomy. Our purpose was to assess the effec-
tiveness of incorporating an augmented reality (AR) platform
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to improve students’ understanding of relational anatomy and
US planes when scanning as part of an US anatomy course.

Methods: The AR platform was introduced to first-year
medical students at West Virginia University (WVU) during
their Human Structure course in spring 2018. Students were
administered a brief electronic survey at the end of the course,
asking for feedback, including how often they used it outside
of lecture time, and their perceived US skills
postincorporation. Open-ended questions were also available
for more specific comments. Data were analyzed in via
descriptive statistics, while open-ended questions were ana-
lyzed qualitatively. Data collection for impact on objective
performance is ongoing.

Results: In May 2018, 105 out of 108 students (97%)
completed the survey. Most students (94%) reported enjoying
using AR, while more than half of students (52%) came out-
side of lecture time to practice further. Most students (97%)
reported that using the AR platform helped them better under-
stand US images in relation to human anatomy, especially car-
diac views (96%). Students reported improvement in their
ability to acquire images (86%), as well as the confidence to
acquire these images (81%). Themes in students’ comments
included that the AR was fun, but intimidating; 3D visualiza-
tion was helpful; and the AR platform had a short battery life.

Conclusions: Incorporating AR technology into an US
anatomy course in the undergraduate medical school curricu-
lum at WVU was well perceived. Future studies will include
evaluating improvement in both cognitive test scores and psy-
chomotor assessment. Improved access and ease of use may
further improve student engagement with this technology.

Can Medical Students Perform Ultrasound-Guided
Peripheral Nerve Blocks After One-Day Focused Training
Session?
Lead Author: Elaine Situ-LaCasse, MD, Banner University
Medical Center, Tucson
Author: Richard Amini, MD, University of Arizona
Author: Josie Acuna, MD, Banner University Medical Center,
Tucson
Author: Kara Samsel, MD, Texas Tech University Health Sci-
ences Center- El Paso
Author: Christina Weaver, DO, Assistant Professor Clinical
Education, AT Still University School of Osteopathic Medi-
cine, Arizona
Author: Victoria Bain, DO., Banner UMC, University of
Arizona
Author: ASAD Patanwala, PharmD, University of Sydney
Author: Josephine Valenzuela, University of Arizona
Author: Landon Pratt, MD, Banner University Medical Cen-
ter, Tucson
Author: Srikar Adhikari, MD, MS, University of Arizona

Objectives: Alternative pain management approaches are
needed to combat opiate abuse, and ultrasound-guided periph-
eral nerve blocks (USGPNB) are certainly a potential option.

Medical students should be aware of nerve blocks, but no stud-
ies have looked at medical students’ ability to learn how to per-
form USGPNB. Our objective was to determine if medical
students can identify peripheral nerves under ultrasound and
perform an USGPNB after a one-day focused training session.

Methods: This is a prospective study at an academic cen-
ter. Study participants were third-year medical students (MS3)
with minimal prior ultrasound experience. An introductory
lecture highlighting the opiate epidemic was given prior to the
USGPNB workshop. The one-day workshop consisted of
basic peripheral nerve anatomy, procedure indications, and
practicing needle guidance under ultrasound on a nerve block
phantom. A pretest was administered prior to the introductory
lecture. This workshop concluded with a hands-on assessment,
posttest, and survey. Descriptive statistics were used to sum-
marize the data. Assessment and test scores were reported as
percentages with 95% confidence intervals (CIs). Question-
naire responses were reported as percentages of total respon-
dents with 95% CIs.

Results: Ninety-four participants were included. Average
pretest score was 68.4% (95% CI 65.4–71.4%). After the one-
day workshop, posttest score was 92.8% (95% CI
90.8–94.8%). Average hands-on evaluation score was 84.4%
(95% CI 81.6–87.3%). All students ultimately felt comfortable
identifying the peripheral nerves using ultrasound. On a confi-
dence scale of 1 (low) through 10 (high), 83% (95% CI
75.9–90.15%) rated their confidence as ≥6. Almost all [98.9%
(95% CI 96.8–101%)] agreed that this session helped them
understand integration of USGPNB into acute pain manage-
ment. Majority [84% (95% CI 77–91%)] agreed that the ses-
sion will change how they manage patients’ acute pain in their
future practice.

Conclusions: Medical students can learn sonographic
anatomy of peripheral nerves and techniques of USGPNB
after a one-day focused training session.

Can Nurse Practitioner Students Learn Point-of-Care
Ultrasound Applications after One-Day Training Session?
Lead Author: Elaine Situ-LaCasse, MD, Banner University
Medical Center, Tucson
Author: Allen Prettyman, PhD, FNP-BC, University of Ari-
zona College of Nursing
Author: Kara Samsel, MD, Texas Tech University Health Sci-
ences Center- El Paso
Author: Christina Weaver, DO, Assistant Professor Clinical
Education, AT Still University School of Osteopathic Medi-
cine, Arizona
Author: Mahsaw Motlagh, University of Arizona, College of
Medicine
Author: David Biffar, MS, CHSOS, University of Arizona
Author: Srikar Adhikari, MD, MS, University of Arizona

Objectives: Point-of-care ultrasound (PoCUS) is becom-
ing more commonplace in the clinical setting and increasingly
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used by nurses. Limited evidence shows that nurses in various
specialties are performing focused ultrasound examinations.
Our objective was to determine if nurse practitioner
(NP) students can learn basic ultrasound applications in a one-
day training session.

Methods: This was a prospective study at an academic
center. Study participants were Family NP (FNP) students
with little ultrasound experience. They reviewed online ultra-
sound modules [soft tissue, knee, renal, biliary,
obstetrics/gynecology, and peripheral venous access] prior to
the session. Introductory lecture with overview of basic ultra-
sound principles and applications was given. A pretest
(regarding the above topics) and prestudy survey were admin-
istered. Students were then split into groups and rotated to sta-
tions led by PoCUS-trained Emergency physicians for hands-
on practice. At the end of the session, posttest and poststudy
survey were given. Data were summarized by descriptive sta-
tistics. Assessment and test scores were reported as percent-
ages with 95% confidence intervals (CIs) while questionnaire
responses were reported as percentage of total respondents
and 95% CIs.

Results: Thirty-seven participants were included. Aver-
age pretest score was 57% (95% CI 52.2–61.8%), and posttest
score was 87.3% (95% CI 82.5–92.1%). Prior to the training
session, 81.1% (95% CI 68.5–93.7%) stated they were uncom-
fortable with identifying soft-tissue/musculoskeletal structures
under ultrasound, and after the session, 94.6% (95% CI
87.3–101.9%) reported feeling more comfortable. Increase of
confidence was noted in all the reviewed PoCUS applications.
Almost all [97.3% (95% CI 92.1–102.5%)] agreed that this
session was a good introduction to learning PoCUS. Large
majority of the students [93.9% (95% CI 85.7–102.1%)]
reported they will incorporate PoCUS into their future
practice.

Conclusions: After a focused one-day ultrasound train-
ing session, the FNPs’ knowledge of basic ultrasound princi-
ples improved, and they developed a high degree of comfort
with basic ultrasound applications.

Clinical Assessment of the Effects of Peer Teaching on
Students’ Success Rates when Placing Ultrasound-Guided
Peripheral Lines
Author: Larry Zaret, DO,FACEP, UNIVERSITY OF MIAMI

Objectives: Ultrasound-guided peripheral intravenous
catheterization is a well-accepted alternative of establishing
peripheral venous access in those patients where traditional
cannulation methods prove difficult. The use of imaging
allows for visualization of nonpalpable veins and guides
placement of intravenous catheters. However, the skill is not
widely incorporated into medical school curricula. The study
seeks to evaluate the use of ultrasound guidance in esta-
blishing venous access, as well as the effect of peer teaching
on an individual’s proficiency of the skill

Methods: Over the course of 10 months, University of
Miami Miller School of Medicine students completing the
Emergency Medicine clerkship volunteered to participate in a
simulation that assessed success rates of achieving peripheral
venous access in 3 groups: palpation only, ultrasound guid-
ance, and ultrasound guidance after peer teaching.

Results: A significant difference in number of cannula-
tion attempts was identified between the palpation only and
ultrasound guidance groups, as well as between the ultrasound
guidance and peer teaching groups.

Conclusions: The difference between the former groups
suggests the benefit of ultrasound in establishing intravenous
access in otherwise difficult cases. The difference between the
latter suggests the impact teaching a skill can have on one’s
own proficiency of the same skill, lending weight to the prac-
tice of peer teaching, especially in medical school curricula.

Building up Ultrasound Communities of Practice: A
leadership initiative within USIG to improve engagement
and productivity
Lead Author: Sean McDermott, The Ohio State University
College of Medicine
Author: Stephen Politano, The Ohio State University College
of Medicine
Author: Michael Howell, The Ohio State University College of
Medicine
Author: Creagh Boulger, MD, Ohio State University
Author: Michael Prats, MD, OSU
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: The Ohio State University College of Medi-
cine’s (OSUCOM) student-led Ultrasound Interest Group
(USIG) developed ultrasound Communities of Practice (COP)
to facilitate collaboration between students and physicians.
Currently at OSUCOM, there are ten specialties with COPs at
differing stages of maturity and productivity according to pre-
viously described COP milestones. We have identified several
barriers to progression including lack of student and faculty
initiative, administrative difficulties, and annual attrition. Our
goal involves providing a framework for COPs to maintain
interest and grow to self-sufficiency.

Methods: We are encouraging COP members to reach
out within their specialty to identify interested physicians. We
will invite COP faculty to lead USIG didactics and scanning
sessions for medical students and residents. A COP Fair was
held during the annual USIG general student body meeting,
along with advertising via email. An explicit set of guidelines
for COP infrastructure is being developed. The COPs and
USIG executives will meet quarterly to discuss advancement,
designating a liaison to report to USIG and identifying further
barriers toward specific COP achievements.

Results: Currently there are two active COPs achieving
all COP guidelines. Both have reported meeting notes to USIG
executives and progressed through milestones. The remaining
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eight COPs have not reported to USIG on a consistent basis.
All COPs have faculty and/or medical students that have
expressed interest in leadership in the past year. The overall
mean from all COP milestones grew from 0.35 in the summer
of 2017 to 0.63 currently.

Conclusions: Coordination between USIG and COPs is
essential to continue identifying barriers to progress and solu-
tions to those problems. Previous successes can be attributed
to transparent communication for all parties. We expect to
improve COP involvement and, ultimately, academic out-
comes by achieving higher milestone landmarks. Future stud-
ies will include additional annual comparison data as well as
calculated progression for each COP.

Design of a Low-Cost Thyroid Ultrasound Phantom for
Medical Student Education
Lead Author: Rohit Menon, The Ohio State University College
of Medicine
Author: Cynthia Schwartz, MD, MS, Texas Tech University
Health Sciences Center Department of Otolaryngology
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: Fine-needle aspiration (FNA) for the diag-
nostic workup of thyroid nodules is a widely accepted tech-
nique. An inexpensive phantom model of thyroid nodules
would be an invaluable tool for engaging medical students in
learning the diagnostic algorithm for thyroid nodules and how
to perform FNA. The aim of this study was to devise an inex-
pensive and reproducible training phantom model for
thyroid FNAs.

Methods: A simple FNA phantom model imitating
benign purely cystic nodules, intermediate suspicion nodules,
and high suspicion nodules was developed using chicken
breast, grapes, pimento olives, and blackberries.

Results: The phantom was constructed for a total cost of
$4.09 per unit and constructed in approximately 3 min. Nine
models were constructed in total, demonstrating that the model
design is replicable.

Conclusions: This thyroid FNA phantom is an inexpen-
sive, easy to produce model that allows medical students to
practice measuring lesions and performing FNAs. Future stud-
ies could be explored to assess this model’s role in medical
student education.

Emergency Medicine Faculty’s Perspective Of An
Ultrasound Technologist As a Sonographer Educator: A
1-year Survey
Lead Author: Christy Moore, RDMS, RVT, University of
Pennsylvania Health System
Author: Wilma CHAN, MD EdM, PERELMAN SCHOOL OF
MEDICINE
Author: Nova Panebianco, MD, MPH, Hospital of the Univer-
sity of Pennsylvania

Author: Frances Shofer, PhD, University of Pennsylvania Per-
elman School of Medicine
Author: Cameron Baston, MD, MS, University of
Pennsylvania
Author: Alex Wong, Hospital of the University Of
Pennsylvania
Author: Anthony Dean, MD, FAAEM, FACEP, University of
Pennsylvania

Objectives: The 2015 ACGME EM Milestone for Goal-
Directed Focused Ultrasound recommends at least 150 ultra-
sound examinations. EM residency programs may dedicate
2–4 weeks to ultrasound rotations but the format varies and
standardized curricula do not exist. ED residency faculty are
frequently too busy to adequately supervise resident learners
during these rotations. The 2016 Bureau of Labor Statistics
lists approximately 66,000 Ultrasound technologists
(UT) UT’s are a potential educational resource to fill this edu-
cational shortfall. An UT was recruited as a Sonographer Edu-
cator (SE) providing educational and technical support to
students, EM residents and faculty during working weekday
hours. EM faculty surveyed 1 year after initiation of an UTSE
and rated their level of confidence interpreting focused US.

Methods: An anonymous, 12-item survey was distrib-
uted to 39 EM faculty at an academic tertiary-care
ED. Exclusion criteria: faculty employed less than 12 months
or exclusively working overnight shifts. Fourteen questions
regarding confidence level, likelihood, and quality of images
were rated on 5-point Likert scale. Open-ended questions
asked to list pros and cons of UTSE. Summary statistics (fre-
quencies and percentages) were calculated

Results: Of 39 EM faculty, 23 (59%) responded and all
reported interpreting focused US. Before SE, 18 respondents
(48%) reported “high confidence” in the EM resident US
images, vs. (57%) after implementation of the program. Prior to
UTSE, 33.3%reported “high likelihood” of ordering a compre-
hensive US instead of a focused US which decreased to 14%
after the UTSE. The majority (87%) of EM Faculty felt that
increased quality of images improved confidence in interpreta-
tion. Pros of the UTSE included unburdening teaching demands
during busy shifts, more supervision to less skilled learners,
more hands-on education, and improved image quality. No
respondent reported disadvantages of an UTSE.

Conclusions: Designated UTSE may be a way to address
the unmet demand for ultrasound education arising from the
ACGME EM Milestones

First-Year Medical Students’ Perceptions of Ultrasound-
Augmented Microbiology Curriculum
Lead Author: Ramon Lee, Perelman School of Medicine, Uni-
versity of Pennsylvania
Author: Alex Wong, University of Pennsylvania Health System
Author: Wilma Chan, Perelman School of Medicine, Univer-
sity of Pennsylvania
Author: Robert Doms, University of Pennsylvania
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Objectives: Medical schools face the challenge of increas-
ingly crowded preclinical curricula with growing student
demand for clinically relevant teaching methods. Teaching
methods for clinician-performed ultrasound (CPU) and microbi-
ology are inconsistently implemented across national medical
school preclinical curricula. CPU can address this issue as it is
able to integrate across different preclinical courses. We investi-
gate the novel use of ultrasound-augmented microbiology cur-
riculum in a case-based decision-making process to engage
first-year medical students.

Methods: An anonymous 9-item survey was adminis-
tered at the conclusion of a US medical school’s first-year
8-week microbiology curriculum in 12/2017. Study subjects
were MS1’s who had been exposed to ultrasound-augmented
endocarditis and cellulitis teaching cases (2 of 27 total). The
survey consisted of five 6-point Likert scale questions on stu-
dents’ perceived utility of ultrasound in both cases and a
yes/no question on interest in integrating ultrasound into other
preclinical courses.

Results: 132/164 (80%) students responded to the sur-
vey, and 103 (78%) students perceived CPU to be useful to
their learning of microbiology concepts, and 69 (52%) would
like more CPU integration into the microbiology curriculum.
Students also were interested in integrating CPU or microbiol-
ogy into other preclinical curricula (101 and 125 students,
respectively), and 101 students (77%) had some level of agree-
ment that CPU was useful to learn about endocarditis;
83 (63%) had some level of agreement that CPU was useful to
learn about cellulitis.

Conclusions: The integration of CPU into a microbiol-
ogy course was perceived by medical students to be useful in
learning about endocarditis and cellulitis. The majority of stu-
dents also wished to see more integration of CPU and microbi-
ology into other preclinical courses. CPU integration is a
novel teaching strategy to possibly address time constraints in
an increasingly crowded preclinical curriculum. Further
research is needed to investigate the effectiveness of integrated
preclinical curricula in knowledge retention and student
engagement.

Introducing Point-of-Care Ultrasound to Medical Students
with a Gastrointestinal Workshop
Lead Author: Sophia Raia, BS, University of Miami Miller
School of Medicine
Author: Leila Posaw, MD, MPH, FACEP, RDMS, Jackson
Memorial Hospital
Author: Leah Colucci, CNC, University of Miami

Objectives: Many medical students do not have opportu-
nities to learn POC US in medical school. We present our
Gastrointestinal (GI) Workshop, in which medical students at
the Miller School of Medicine, University of Miami, intro-
duced POC US to their Student Interest Group.

Methods: 16 students participated in the 2.5-hour work-
shop, which began with a preworkshop knowledge test

followed by a 20-minute introductory lecture. Four groups of
students then rotated through four stations. For each station,
one student in the group was the designated ultrasound model.
At Station One, called “Hunger Games,” the gallbladder of a
student model, who had fasted for 8 hours, was scanned and
measured before and after ingestion of a fatty snack. At Station
Two, called “The Fizz Test,” the stomach was scanned and
visualized before and after a student model drank a large car-
bonated beverage. Station Three explored the abdominal aorta,
its branches and the IVC, and Station Four explored
hepatobiliary anatomy. The workshop ended with a post-
workshop knowledge test and a qualitative survey.

Results: 15 of the 16 participating students completed
the 10-question knowledge test. On average, 15 students
increased their scores by 1.8 correct answers (18%, p value
<0.001). On the qualitative survey, two-thirds of the students
(10) felt that the POC US “very much” helped them identify
essential anatomy. Fourteen students (93%) indicated that the
POC US “somewhat” or “very much” contributed to their
understanding of normal GI anatomy. Students liked: “…The
stomach is super cool,” and “…getting a lot of hands-on prac-
tice.” Suggested improvements included: “maybe find a real
“diseased” patient to look at.”

Conclusions: This GI workshop, in a small group,
hands-on format, was a great success. POC US is a simple and
noninvasive tool that lends itself to learning the medical
school curriculum in an effective and enjoyable way.

Low-Cost Vascular Simulation Model for Use in Medical
Education
Lead Author: Melissa Kozakiewicz, MD, Wake Forest Univer-
sity School of Medicine
Author: Courtney VanderMeersch, University of South Caro-
lina School of Medicine, Columbia
Author: Joshua Nitsche, MD, PhD, Wake Forest School of
Medicine
Author: Mallory Alkis, MD, Wake Forest University School of
Medicine
Author: Brian Brost, MD, Wake Forest School of Medicine

Objectives: Current vascular simulation models available
are high-cost items, leading to limited or no use in medical
training. The objective of this design was to produce a low-
cost, high-fidelity vascular simulation model that could be
used to teach ultrasound and/or ultrasound-guided needle
procedures.

Methods: Latex tubing with a specific hardness was
obtained, and in this design, three tubes of appropriate length
and diameter were coiled to resemble an umbilical cord. A
latex tube was shaped into a typical coil-pattern with a copper
wire for internal support for the simulated umbilical vein. Two
additional lengths of tubing were coiled around the first. Bal-
listic gel was then poured over the vessel model, and a seesaw
motion was performed to prevent drip marks. Areas assessed
on the vascular simulation model include the following:
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durability, functionality, and similarity of sonographic charac-
teristics to that of a real vessel. The current cost of latex tubing
is ~$10 for 25 linear feet; estimated cost is $0.70 per one-foot
of vessel.

Results: The latex tubing was not malformed by the heat
of the ballistic gel and adhered in a uniform manner along the
length of the tubing. Ultrasound images confirmed the vascu-
lar model resembled that of a human umbilical cord in the
transverse and long planes. The cord was then tested, and
shown to hold up to multiple punctures, with no sign of struc-
tural demise.

Conclusions: The vascular model was able to tolerate
numerous punctures, and was shown to have a high degree of
realism on ultrasound when compared to a human vessel. This
low-cost model will be of educational benefit by increasing
vascular training opportunities for medical students, residents,
and fellows. The design described could be used for cord-
ocentesis simulation. In addition, this vascular model is suit-
able, if modified slightly, for other invasive vascular
procedures such as central line placement.

Medical School Ultrasound Interest Group: The
Musculoskeletal Workshop
Lead Author: Leila Posaw, MD, MPH, FACEP, RDMS, Jack-
son Memorial Hospital
Author: Grant Barker, University of Miami
Author: Robert Irwin, MD, University of Miami Miller School
of Medicine

Objectives: Passionate students at the University of
Miami Miller School of Medicine recognize the need to learn
ultrasound early in their medical education and have formed
an Ultrasound Student Interest Group (USIG). The philosophy
of this group is to enhance their formal medical school educa-
tion with ultrasound workshops. Objectives of this workshop
were to demonstrate how ultrasound can supplement concur-
rent medical school musculoskeletal anatomy curricula of the
shoulder, knee, and wrist.

Methods: A two-hour workshop was held consisting of a
brief introductory lecture, three hands-on ultrasound scanning
stations, and a debriefing session. Learning resources (articles,
websites, videos) were made available prior to the workshop.
Learning tools (anatomy drawings) were provided at each
scanning station. Knowledge gain was assessed with pre-
session and post-session tests. Qualitative evaluation and feed-
back were solicited from students and organizers at the end of
the session.

Results: A significant difference was found in the scores
of the pretest (M = 4.5, SD = 1.65), and the posttest (M = 7,
SD = 2); t (9) = 4.79, p = 0.001. Qualitative analysis rated the
effectiveness of the workshop as high. Positive feedback
included “actually getting to practice,” “small groups,” and
“hands-on time.” One commenter remarked that the session
could be improved by “use of 3D anatomy to understand the
structures.”

Conclusions: This workshop was an effective way for
medical students to enhance their knowledge of musculoskele-
tal systems with ultrasound. Ultrasound is a useful adjunct to
school-mandated coursework, especially with anatomically
complex structures such as the shoulder. This is an excellent
opportunity for novice students to develop their ultrasound
techniques. We hope that other USIGs can use our materials
and experience to hold similar workshops at their institutions.

Medical Student Ultrasound Interest Group: The
Pulmonary Workshop
Lead Author: Leila Posaw, MD, MPH, FACEP, RDMS, Jack-
son Memorial Hospital
Author: Erik Anderson, BA, University of Miami
Author: Yuval Peleg, BA, University of Miami

Objectives: Medical students recognize the need to learn
ultrasound early in their medical education and have organized
themselves into extracurricular interest groups. At the University
of Miami Miller School of Medicine, enthusiastic medical stu-
dents have formed the Ultrasound Student Interest Group
(USIG). One of its activities is a Pulmonary Workshop, an ana-
tomical and pathophysiological exploration of the lung with
ultrasound. This is held concurrently with the second-year formal
Respiratory System block. At the end of the workshop, students
should: (a) Know basic practical scanning: gain, depth, display
and echogenicity, (b) Outline the anatomic boundaries of the
lung in the chest cavity, (c) Identify key sonographic signs asso-
ciated with lung, (d) Identify key sonographic features of lung
disease- pulmonary edema, pleural effusion, pneumothorax, and
obstructive lung disease. The course materials along with student
feedback and evaluations are presented.

Methods: The Pulmonary Workshop consisted of a two-
hour session. A pre-session mini-library and an online curricu-
lum was available to the learners. The session comprised of an
opening and closing presentation, two small group activities,
and instructor-led bedside patient stations in the emergency
department. A quantitative knowledge pretest and posttest and
a qualitative program evaluation were conducted. Teaching
methods included clear instructor guidelines, peer-assisted
learning, small workshops with instructor-student ratio of 4:
1, and high-fidelity and low-fidelity simulation.

Results: Our USIG generated considerable interest such
that one-third of the second-year class signed up for the Pul-
monary Workshop. Due to size limitations, however, only
12% of the second-year class could be accommodated. There
were significant gains in knowledge and students were satis-
fied overall with the workshop. Seats in the next workshop
filled up in less than five minutes.

Conclusions: The Pulmonary Workshop, organized by
the USIG, is a popular and effective method for students to
explore and learn pulmonary anatomy and pathophysiology
with ultrasound.
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Novice Assessment of Gastric Contents After a Brief
Educational Intervention: A Feasibility Study
Lead Author: Ryan Snyder Thompson, MA, UC Davis
Author: Mark Portman, UC Davis Department of Emergency
Medicine
Author: Orode Badakhsh, UC Davis Department of
Anesthesiology
Author: Michael Schick, DO, MA, UC Davis Medical Center

Objectives: The goal of this study is to assess if novice
sonographers can assess for gastric contents with PoCUS after
a short educational intervention.

Methods: A convenience sample of medical, nursing,
physician assistant, and undergraduate students were enrolled
during the annual ultrasound competition event at the UC Davis
School of Medicine (SonoWars). A 10-minute didactic lecture
was given to student groups by a board-certified anesthesiolo-
gist who uses gastric PoCUS in practice. Enrollees then had
12 minutes to scan three standardized patients: one with an
empty stomach, one with a fluid filled stomach, and one with a
full stomach of solids and liquids. Enrollees were blinded to the
standardized patients. PoCUS expert proctors used a standard-
ized scoring sheet to assess enrollee performance. Afterwards
enrollees took a seven-question video quiz asking them to iden-
tify the stomach in variable states (empty, fluid and solid).
Enrollee survey data was collected prior to the educational inter-
vention and after the assessment using an eight-question subjec-
tive survey with a 1–5 point scale.

Results: 128 participants completed the Before
SonoWars Subjective Survey and 74 participants completed
the After SonoWars Subjective Survey. A comparison of these
two surveys reveal an increase in participant scores in every
confidence category. After the educational intervention, 88%
and 90% of students were able to achieve adequate probe
placement and patient position, respectively. The stomach was
correctly identified by 80% of students and accurate assess-
ments of empty versus full stomachs were made by 62.5% and
82.4% of students, respectively. Sixty-five percent of students
correctly differentiated liquid and solid content. On the seven-
question video quiz, 73 participants averaged a score of 77%.

Conclusions: After a brief educational intervention, nov-
ice sonographers became significantly more comfortable with
gastric ultrasound and most were able to identify and charac-
terize stomach contents.

OB/GYN Community of Practice as an Elective to
Increase Medical Student Exposure to Ultrasound
Lead Author: Morgan Brown, The Ohio State University Col-
lege of Medicine
Author: Michael Howell, The Ohio State University College of
Medicine
Author: Alissa Prior, The Ohio State University College of
Medicine
Author: Stephen Thung, MD, The Ohio State University

Objectives: We define an Ultrasound Community of Prac-
tice (COP) as a team of medical students and physicians dedi-
cated to advancing point of care ultrasound within their specialty.
Currently, there is a paucity of resources for ultrasound education
and coordination of projects specifically as they relate to the field
of Obstetrics and Gynecology (OB/GYN). Due to these issues, a
group of students with a faculty mentor founded the OB/GYN
COP at The Ohio State University College of Medicine
(OSUCOM). We hypothesize that this program will allow
increased opportunities for both students and staff to pursue edu-
cation and research projects within OB/GYN ultrasound.

Methods: Milestones for COP progression have previ-
ously been developed at Ohio State and were used to establish
early goals and guidelines for the OB/GYN COP. After an ini-
tial meeting, COP leaders decided to focus on educational,
administrative, and research platforms. Medical students were
recruited through a school wide electronic survey. In educa-
tion, we plan to hold didactic lectures regarding normal and
pathologic ultrasound findings. Another education goal is to
create an ultrasound "bootcamp" for graduating seniors enter-
ing OB/GYN residencies. Research projects will involve a
journal club as well as student-led investigations. Our admin-
istrative goals are to establish a point of contact between stu-
dent activities and faculty at OSU.

Results: Over 20 students responded to our initial COP
introductory email expressing interest in participation. We
were also contacted by the OB/GYN Interest Group to form a
partnership regarding ultrasound education. Once our initial
projects are established over the semester we will reassess our
COP using preestablished milestones and coordinate with the
Ultrasound Interest Group to identify and overcome potential
barriers.

Conclusions: We anticipate that employing the COP
concept within OB/GYN ultrasound will allow efficient
expansion of ultrasound resources to better educate students
and faculty and ultimately improve academic and patient
outcomes.

Play-Dough Models of Abdominal and Leg Vasculature
are an Innovative Way to Learn PoCUS Anatomy
Lead Author: Deanna Jannat-Khah, DrPH, MSPH, Weill Cor-
nell Medicine
Author: Samantha Tsai, Horace Mann
Author: Brian Kam, CPhT, Binghamton University School of
Pharmacy and Pharmaceutical Sciences
Author: Kai Raina Tung, New Explorations into Science,
Technology, and Math high school (NEST + m)
Author: Gregory Mints, MD, Weill Cornell Medicine
Author: Tanping Wong, MD, Weill Cornell Medicine

Objectives: Play-dough has been previously incorporated
into cardiac point of care ultrasound (PoCUS) training courses.
We developed two novel play-dough protocols for teaching
sonographic anatomy of the abdominal aorta (AA) and the
lower extremity veins (LEV).
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Methods: Using various regional and cross-sectional
anatomy images, the study team constructed 3D models of the
AA and LEV. Step-by-step instructions with photographs
were created. The AA model consisted of the aorta, superior
mesenteric artery and vein (AaV), celiac trunk, common
hepatic artery, splenic AaV, inferior vena cava, left and right
renal veins and portal vein. The LEV model consisted of the
common femoral, superficial and deep femoral AaV and
greater saphenous AaV. Models were cut at standard levels,
and cross sections checked against ultrasound images. During
AA and LEV sessions of a five-day PoCUS course attendees
followed instructions to construct the two 3D models. A knife
was used to cut the models at standard levels in transverse and
sagittal planes. Cuts were compared to corresponding sono-
graphic images. Clinical cases and ultrasound images were
reviewed to reinforce relevant anatomy. At the end of the
course, an online postcourse survey was distributed via email.
Participants were asked to rate the usefulness of play-dough
sessions for their learning of the material.

Results: For the AA play-dough session, 72%, of those
surveyed rated the session useful or incredibly useful while
21% rated it somewhat useful or neutral. The LEV session had
similar Results with 62% rating the session useful or incredi-
bly useful and 28% rating it somewhat useful or neutral.

Conclusions: To our knowledge, we describe the first
use of play-dough 3D models to teach AA and LEV sono-
graphic anatomy in a postgraduate course for PoCUS. The
activity was well received. Play-dough modeling is a promis-
ing method for teaching sonographic anatomy of AA
and LEV.

Prehealth Student Perspectives of Technology and
Learning Preferences Regarding Ultrasound Integrated
Medical Education
Lead Author: Savannah Schewe, MD, UC Davis
Author: Michael Schick, DO, MA, UC Davis Medical Center
Author: Francesco Emiliani, Dartmouth School of Medicine
Author: Kathy Cazares, Dartmouth Geisel School of Medicine
Author: Maxwell Stephenson, Stanford/Kaiser Emergency
Medicine Residency
Author: Nicholas Montano, MD, Kaiser Permanente, San
Diego
Author: Zachary Soucy, DO, Dartmouth-Hitchcock Medical
Center

Objectives: To assess prehealth student awareness and
perceived importance of the use of technology such as ultra-
sound in healthcare education.

Methods: A convenience sample of participants at the
2014 and 2017 UC Davis Prehealth Conferences were given
pre and postsurveys during an ultrasound workshop. The sur-
vey used both Likert scale and yes/no questions. Simple
descriptive statistics were performed to analyze the data.

Results: A total of 215 conference participants com-
pleted the presurvey and 121 completed the postsurvey. After

the session, 115 of 121 (95%) of the students felt use of ultra-
sound was an innovative way to teach clinical concepts.
Seventy-one percent (86 of 121) also preferred ultrasound
assisted physical exam to identify organ structures versus tra-
ditional teaching alone. Most respondents, 77 of 121 (64%),
ranked curriculum design as one of their top 3 most important
factors in the decision of where they would attend school. Pre-
health students indicated that they expected to learn ultrasound
during medical school in both the pre and postsurveys at 91%
(195 of 215) and 88% (106 of 121) respectively. Many agreed
that the way technology, including ultrasound, was incorpo-
rated into the curriculum would be a factor in their choice of
institution 76% (92 of 121). Despite this strong interest, 32%
(69 of 215) of respondents directly observed the use of ultra-
sound in clinical practice experiences outside of the radiology
department.

Conclusions: This survey of prehealth students indicates
a strong preference and expectation that technology-based
practice, including ultrasound, be incorporated in their medical
school experience.

Preliminary Evaluation of an Integrated Ultrasound
Curriculum at the Arizona College of Osteopathic
Medicine
Author: Hannah Wilson, BS, Arizona College of Osteopathic
Medicine
Author: Dylan Rudd, BS, Arizona College of Osteopathic
Medicine
Author: Charles Finch, DO, FACOEP, Arizona College of
Osteopathic Medicine
Lead Author: Inder Raj Makin, MD, PhD, RDMS, AT Still
University, SOMA
Author: Sophia Spann, BS, Arizona College of Osteopathic
Medicine

Objectives: Many medical institutions have incorporated
ultrasound into their four-year medical curriculum as a core
clinical foundation. Last year, the Arizona College of Osteo-
pathic Medicine (AZCOM) integrated ultrasound into their
program as an adjunct to students’ anatomy, embryology,
physiology, and osteopathic manipulative medicine courses. A
prospective four-year curriculum was started from this integra-
tion and will see its first completed course of students in 2021.
In an effort to evaluate the efficacy of the AZCOM
2017–2018 integrated ultrasound curriculum, we compared its
structure to its ability in maintaining the 90 Core Medical Stu-
dent Clinical Ultrasound Milestones set forth by 34 USMED
directors.

Methods: A literature review and stepwise evaluation of
AZCOM’s ultrasound curriculum was performed to investi-
gate the efficacy of AZCOM’s 2017–2018 integrated ultra-
sound curriculum.

Results: Preliminary results are pending at this time.
Conclusions: By evaluating the success of the AZCOM

ultrasound curriculum, we were able to determine what
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implemented methods aligned with the set milestones for med-
ical students and what areas needed further development. In
utilizing this evaluation of AZCOM’s ultrasound curriculum,
implementation of pre and postexaminations are to be
established to further gauge the efficacy of the program.

Probe Selection in Lung Ultrasound
Lead Author: Stephen Strasberg, MD, Prisma Health
Author: Leily Naraghi Bagher Pour, MD, Maimonides Medi-
cal Center
Author: Elizabeth Yetter, MD, Maimonides Medical Center
Author: Antonios Likourezos, MA, MPH, Maimonides Medical
Center
Author: Rukhsana Hossain, MPH, Maimonides Medical
Center
Author: Mahlaqa Butt, BA, Maimonides Medical Center
Author: Eitan Dickman, MD, MMM, FACEP, FAIUM, Mai-
monides Medical Center
Author: Lawrence Haines, MD, MPH, RDMS, Maimonides
Medical Center

Objectives: To determine the optimal probe for B-line
assessment when performing lung sonography. We evaluated
three probe types: linear, curvilinear, and phased array in order
to determine which probe was best able to demonstrate B-
lines.

Methods: This was a prospective study conducted in an
adult Emergency Department population with prospective
patients exhibiting shortness of breath as a symptom. A sam-
ple size of 20 was needed for a power of 90%. Enrolled
patients had a lung ultrasound performed with all three probes
in two zones: on the left and right in the mid-thoracic posterior
axillary line. Six-second video clips were recorded and stored.
The sonographers counted the number of B-lines during the
exam and gave a qualitative ranking of the probes. The order
of probe selection was randomized. Subsequently, two ultra-
sound fellowship-trained reviewers, who were blinded to the
real-time results and each other, reviewed the images, counted
the number of B-lines, and also gave a qualitative ranking of
the probe types.

Results: Complete data sets were available for 19 patients.
The sonographer and reviewers saw the most B-lines with the
phased array probe (PAP), followed by the curvilinear and least
with the linear: PAP Left Lung- mean B-lines: (sonographer)
3.68 (reviewer 1), 4.47 (reviewer 2), 5.79; PAP Right Lung-
mean B-lines: 3.89, 4.63, 5.47; curvilinear Left Lung—mean B-
Lines: 2.32, 3.33, 3.61; curvilinear Right Lung—mean B-Lines:
2.63,3.05,3.58; linear Left Lung—mean B-Lines: .95,
1.26,1.53; and linear Right Lung—mean B-Lines: 1.16, 1.32,
1.74 respectively. Consistently, the sonographer and reviewers
ranked phased array the highest, followed by curvilinear and
linear probe the lowest.

Conclusions: The phased array probe detected the most
B-lines and was the preferred probe for B-line assessment.

Reporting Ultrasound Competency of Medical Students to
Residency Program Directors
Lead Author: Christopher Wallace, MD, University of
Michigan
Author: Ross Kessler, MD, Michigan Medicine
Author: Michael Vitto, DO MS RDMS RDCS FACEP, Vir-
ginia Commonwealth University School of Medicine
Author: sally Sally, MD, PhD, Virginia Commonwealth
Author: Jordan Tozer, MD, MS, RDMS, RDCS, RVT, VCU

Objectives: Medical education has undergone a shift
toward a specialty-specific, competency-based model. Prior
studies demonstrated utility in providing data regarding gradu-
ating medical student competencies to program directors
(PDs). This helps target knowledge gaps and allows individu-
alized teaching during early residency training. Our objective
was to demonstrate the utility of using a similar “hand-off”
model for point of care ultrasound (PoCUS) in students enter-
ing emergency medicine (EM).

Methods: This prospective, feasibility study enrolled
11 medical students matched in EM. Each student’s competen-
cies were evaluated by an expert panel of ultrasound faculty
and competencies rated based on independent, consensus-
based milestones. Performance evaluations comprised of
assigned milestones, ultrasound faculty feedback, and the
number of ultrasound scans were provided to the students’
respective PDs and ultrasound directors. EM faculty then com-
pleted surveys to reflect on how this information was utilized.

Results: Eleven programs were surveyed, eight faculty
responded (six PDs and two ultrasound directors). Half of
responders reported never receiving similar information previ-
ously, half reported getting this information “rarely.” All
responders found milestones to have effectiveness in commu-
nicating areas for intern improvement. All responders found
utility in the hand-off describing the ultrasound progress of
new interns. Five responders (62.5%) reported the data was
moderately or very effective in communicating the strengths
of the interns. Many comments targeted the need for an objec-
tive ultrasound knowledge and skills assessment in evaluating
ultrasound competency.

Conclusions: Milestone-based competency evaluation is
an important model for medical student evaluation. Many spe-
cialties, including emergency medicine, have used this to
bridge the gap between undergraduate and graduate medical
education. Our pilot study demonstrates utility in providing
program directors with similar in regards to PoCUS. There is
need to develop an objective assessment of competencies and
milestones in PoCUS, and a national need for an effective edu-
cational “hand-off” between undergraduate and graduate med-
ical education institutions in PoCUS.
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SonOlympics: An Innovative Ultrasound Review for
Preclinical Medical Students
Lead Author: Amy Zeidan, MD, University of Kentucky
Author: William Piwnica-Worms, Perelman School of Medi-
cine at the University of Pennsylvania
Author: Ryan Zahalka, Perelman School of Medicine at the
University of Pennsylvania
Author: John Li, University of Pennsylvania
Author: Wilma CHAN, MD EdM, Perelman School of
Medicine

Objectives: An increasing number of medical schools are
integrating ultrasound training into preclinical curricula,
though the standardization for content and competency is still
lacking. Prior reports indicate that Gamification and
Competition-Based Learning is an effective modality to teach
ultrasound. The objective of our study is to evaluate whether
SonOlympics-an ultrasound competition between medical
students-may serve as a comprehensive course review at the
conclusion of medical students’ preclinical ultrasound
curriculum.

Methods: Participation was voluntary and medical stu-
dents were recruited by email. The competition was structured
similarly to SonoGames and SonoSlam, which were designed
for residents and medical students across multiple institutions.
The authors, who were medical students assisted by ultrasound
faculty, developed content and cases from the SonoSlam ultra-
sound curriculum targeted toward preclinical medical students.
The event consisted of a quiz bowl, 5 game stations and
5 organ-block stations. Instructors at each station followed
scripts designed by the study team. At the end of the event, a
voluntary post-session survey was sent to all student
participants.

Results: Sixty-two medical students participated in the
competition (40% of the class) and 32% of this group com-
pleted the post-session survey. All respondents (100%) rec-
ommended the event to a peer and 95% viewed the
competition as a sufficient review for the entire course. All
respondents (100%) reported learning new material and
(100%) felt that the amount of new information was
appropriate.

Conclusions: SonOlympics may be an appropriate alter-
native tool to review, teach, and assess ultrasound knowledge
among medical students in the preclinical setting. Our
SonOlympics event could serve as an alternative review and
assessment for other medical schools as they begin to develop
and implement ultrasound curriculum.

Special Proficiency in Medical Ultrasound: Perspectives on
an Advanced Certificate Program for Fourth-Year
Medical Students
Lead Author: Chris Lu, Zucker School of Medicine at
Hofstra/Northwell
Author: Daniel Ohngemach, MD, Zucker School of Medicine
at Hofstra/Northwell

Author: Radha Persaud, Zucker School of Medicine at
Hofstra/Northwell
Author: William Rennie, MD, Zucker School of Medicine at
Hofstra/Northwell
Author: John Pellerito, MD, FACR, FAIUM, FSRU, Northwell
Health
Author: Catherine D’Agostino, MD, Zucker School of Medi-
cine at Hofstra/Northwell
Author: David Teng, MD, Donald and Barbara Zucker School
of Medicine at Hofstra/Northwell
Author: Maria-Louise Barilla-Labarca, MD, Zucker School of
Medicine at Hofstra/Northwell
Author: Ali Noor, MD, Zucker School of Medicine at
Hofstra/Northwell

Objectives: Extending ultrasound training into third and
fourth-year clinical rotations remains a significant challenge
for many medical schools. The Special Proficiency in Medical
Ultrasound (SPMU) program was created to provide compre-
hensive hands-on training and experience in point-of-care
ultrasound (PoCUS) to fourth-year medical students.

Methods: 10 MS-4 students applying to a variety of
postgraduate training programs were selected for participation
in the SPMU program. All students completed a 4-week elec-
tive in medical ultrasound (radiology) or emergency ultra-
sound. Additional core components include completion of a
“passport” of required scans directly observed by faculty, a
portfolio of images from multiple clinical settings docu-
menting the trainee’s progress, and a scholarly project. Final
certification is dependent upon completion of the above
requirements and by passing a written examination and a
multistation OSCE. Each certificate program student is also
issued a handheld PoCUS system for additional practice and
image acquisition throughout the year’s clinical rotations. Stu-
dents, Faculty, and Sonographers described their experiences
and expressed their satisfaction and concerns regarding the
program through completion of surveys and structured
interviews.

Results: SPMU students successfully augmented ultra-
sound skills initially obtained during their preclinical years
through continued practice in multiple clinical settings. Desig-
nation as an advanced certificate candidate and access to a
handheld PoCUS system also garnered attention and interest
from supervising physicians on clinical rotations. An unantici-
pated benefit was improved patient engagement with medical
students, as they were recognized as important members of the
medical and imaging teams.

Conclusions: The SPMU certificate program proved a
successful extension of undergraduate training in ultrasound,
providing comprehensive experience in PoCUS examinations
in multiple settings. Trainees developed clinical knowledge
and practical skills through access to patients with diverse
pathologic findings. Experiences gained through this program
and the achievement of Certification will be valuable as the

S111

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019



students look toward residency training in a variety of
disciplines.

Steps and Criteria or Acquiring the ’IDEAL’ Image
Lead Author: Melissa Kozakiewicz, MD, Wake Forest Univer-
sity School of Medicine
Author: Courtney VanderMeersch, University of South Caro-
lina School of Medicine, Columbia
Author: Joshua Nitsche, MD, PhD, Wake Forest School of
Medicine
Author: Mallory Alkis, MD, Wake Forest University School of
Medicine
Author: Brian Brost, MD, Wake Forest School of Medicine

Objectives: The goal was to develop a mnemonic to aid
in remembering the steps needed to obtain an IDEAL ultra-
sound image, and criteria to self-assess image quality.

Methods: The mnemonic and criteria were developed by
consensus through the Delphi group. The mnemonic “IDEAL"
represents the following features to be optimized:

• I—intensity
• D—define borders
• E—extent of the image
• A—area of interest
• L—location of the object/structure

The criteria are as follows:

• Intensity—start with the image bright and darken
until visualization becomes impaired, then brighten
again until optimal visualization is obtained

• Definition of borders—have the structure’s size fill
two-thirds of the image field

• Extent—adjust the depth to include the whole
structure of interest in the image field

• Area of interest—set focal zone in the target center
• Location—center structure on the screen; keeping
note the ultrasound beam is perpendicular to the
structure

Expert sonographers and ultrasound faculty were sur-
veyed to evaluate this new memory tool’s ease of retention,
usefulness, and completeness.

Results: In all, 88.2% of participants noted the mne-
monic was “excellent to good” at achieving its’ goal of func-
tioning as a memory tool, and 70.6% of participants said it
was “average” or easier to remember what each letter stood
for. There was 100% consensus the parameters were areas par-
ticipants focused on when teaching new students. The steps in
the mnemonic were five of the most common steps partici-
pants stated they used to optimize images, and 94.1% of par-
ticipants stated the criteria illustrated the steps needed to
optimize an image.

Conclusions: The results show the IDEAL mnemonic
and criteria would well serve their purpose of assisting in the
recall of the steps needed to optimize an image and would be
of positive-value in the teaching of ultrasound to new learners.

Streamlining the Ultrasound Research Process for Medical
Students: Ultrasound Research Interest Group
Lead Author: Tyler Tate, The Ohio State University College of
Medicine
Author: Rohit Menon, The Ohio State University College of
Medicine
Author: Martina Diaz-Bobillo, The Ohio State College of
Medicine
Author: Steven Shen, The Ohio State University College of
Medicine
Author: John Su, Ohio State University College of Medicine
Author: Michael Prats, MD, OSU
Author: YingYu Gao, The Ohio State University College of
Medicine

Objectives: The Ultrasound Interest Group (USIG) at
The Ohio State University College of Medicine was formed in
2007 and functions to organize ultrasound didactics, hands-on
scanning shifts, and regional conferences for medical students.
As students become more engaged in ultrasound activities,
they often participate in ultrasound-related research projects.
The Ultrasound Research Interest Group (USRIG) was formed
to facilitate the research process and provide support to stu-
dents performing ultrasound-related research.

Methods: USRIG was registered with the university as a
student organization. Faculty advisors with interest and exper-
tise in ultrasound education were identified and a leadership
committee of five medical students was selected. An infrastruc-
ture has been put in place to facilitate specialties contributing
articles to consolidate the ultrasound research database. A lec-
ture series teaching the research process was constructed. Medi-
cal students were matched with faculty conducting related
research. Support was made available for those interested
attending conferences. A handbook was constructed outlining
governance and operational requirements of the aforementioned
tasks.

Results: The organization identified 30 students interested
in ultrasound leadership and research to participate in the lec-
ture series. Students were matched with faculty mentors
according to their interests. Different research database plat-
forms were implemented and features were compared. Pre- and
postconference meetings were held along with funding opportu-
nities. Copies of the USRIG handbook are available. Overcom-
ing barriers, coordinating best practice from completed projects,
and sharing expertise are the end results of the USRIG mission.

Conclusions: Ultrasound research is increasing at all levels
of medical training. The USRIG concept is designed for the coor-
dination of project management, training in research fundamen-
tals, and facilitation of manuscript completion. This concept can
be reproduced at other teaching institutions toward the goal of
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streamlining ultrasound research. USRIG will track project man-
agement and coordinate with our ultrasound interest group to
track and quantify productivity.

The Role of Visuospatial Ability in Ultrasound Proficiency
Lead Author: Adrian Balica, MD, Rutgers University
Author: Chloe Phillips, BS, RWJMS

Objectives: Visuospatial ability refers to the skills
required to mentally rotate and manipulate 2D projections to
create 3D images. Laparoscopy is a surgical technique where
the generation of a 3D image from a 2D visual is of critical
importance. It has previously been demonstrated that those
with greater visuospatial ability perform better in simulated
surgical procedures. Surgical and recently OB/GYN residency
programs require completion of fundamentals in laparoscopic
surgery (FLS) testing on a simulator. Similar to laparoscopy,
sonography is a field in which mental manipulation of 2D
images is an integral skill. Our goal is to identify studies
focusing on the relationship between visuospatial ability and
ultrasound proficiency.

Methods: A literature review of articles from 1998 to 2018
was performed using Google Scholar, PubMed, and Rutgers
library archives. Search criteria included the following keywords
in various combinations: “visuospatial ability/testing/perception”
and “ultrasound performance/competence.”

Results: A total of five articles were identified. In a study
of sonography trainees, those with higher baseline visuospatial
scores had greater achievement in sonography scanning after a
semester of instruction. Two other studies showed a correla-
tion between higher scores on visuospatial assessments and
performance on ultrasound-guided procedures. One study
found those with intermediate or high baseline visuospatial
ability had a statistically significant improvement in sonogra-
phy proficiency and efficiency. Finally, a study comparing
visuospatial performance in experienced ultrasound practi-
tioners versus trainees showed no correlation between perfor-
mance on visuospatial tests and scanning ability. They also
identified visuospatial assessments that were unaffected by
training, suggesting their use as a potential measure of
learners’ innate skills.

Conclusions: Future research is suggested to evaluate the
relationship between visuospatial ability and ultrasound profi-
ciency. Curricula that enhance these aptitudes could be
enacted to improve performance. Learners with lower baseline
visuospatial ability may also be identified so more teaching
resources can be utilized to improve their sonography
performance.

The Simulated Shock Objective Standardized Clinical
Assessment
Lead Author: John Su, Ohio State University College of
Medicine
Author: Steven Shen, The Ohio State University College of
Medicine

Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: To develop an Objective Structured Clinical
Examination (OSCE) on shock using the Heartworks transtho-
racic echocardiography simulator and to validate the instru-
ment on fourth-year medical students.

Methods: Fourth-year medical students will participate
in an Advanced Medicine and Hospital Based Care—
Emergency Medicine (AMHBC-EM) seminar on shock, a
standard, mandatory educational component in Part 3 or the
final unit of the Lead. Serve. Inspire (LSI) medical curriculum
at the Ohio State University College of Medicine. The Simu-
lated Shock OSCE is an optional assessment integrated into
the AMHBC-EM seminar that students can complete after the
shock seminar. The assessment includes: a Demographic Sur-
vey, a Shock Knowledge Exam, a Heartworks Simulation
Exam, and a Post-OSCE Evaluation Survey. The Simulation
Exam consists of 3 shock cases and includes: Cardiac Tamp-
onade, Global LV Dysfunction, and Hypovolemia. Ultrasound
images will be graded anonymously on a 0 to 2 sliding scale
by the Ultrasound Division Team in the Department of Emer-
gency Medicine. The Results of the Demographic Survey will
be used to draw conclusions about the OSCE with respect
between students with variable ultrasound experiences and
their final composite score.

Results: Data collection is ongoing with the intent to
recruit 30 test subjects. In the experimental group, we will
recruit 15 students who have completed the shock seminar. In
the control group, we will recruit 15 students who have not
yet completed the shock seminar. Results will be posted when
all the data has been graded and analyzed for statistically sig-
nificant relationships.

Conclusions: Simulation provides learners a nonthreat-
ening environment that can help them master the basic ultra-
sound skills and make a tremendous impact in emergent
clinical scenarios such as shock. We expect to validate the
Simulated Shock OSCE as a feasible construct to evaluate
shock competency on ultrasound and to discriminate ultra-
sound skill between different learners.

Gynecology

A Comparative Analysis of Pitfalls in Resident
Understanding of Ultrasound and MRI imaging in
Congenital Uterine and Vaginal Anomalies
Lead Author: LeAnn Shannon, MD, vanderbilt university med-
ical center

Objectives: Objectives of this study include evaluating
resident ability to recognize varied uterine and vaginal anat-
omy on ultrasound versus MRI imaging, uncovering common
deficiencies among residents with regard to the aforemen-
tioned imaging modalities, and addressing these deficiencies
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and the reason behind them in the hopes of providing better
educational value to residents and improving patient care

Methods: This study is currently underway. A short lec-
ture on congenital uterine and vaginal anomalies will be given
to residents. After attending the lecture, de-identified cases of
patients who underwent both pelvic ultrasound and MRI will
be presented to the residents for evaluation. The cases will be
presented at random, so the residents are not aware of which
ultrasound and MRI belong to the same patient, and these
scans will include patients with normal pelvic anatomy as well
as congenital anomalies. Residents will have the option of
choosing between normal anatomy versus various congenital
anomalies of the female pelvis, and their responses will be col-
lected as data points for the study. A follow-up discussion will
take place at a later date, which will focus on common areas
of deficiency, with a discussion of why residents may have
been confused by certain anatomic presentations in the modal-
ities analyzed.

Results: The study is underway, and data collection has
yet to be completed.

Conclusions: Congenital uterine and vaginal anomalies can
lead to serious complications from hematocolpos to miscarriage
and infertility, with prevalence of uterine anomalies bordering on
25% in the latter group. The hope is that this study will uncover
commonly deficient areas in resident understanding of these con-
genital anomalies and their appearance on ultrasound vs MRI
imaging so that residents can be better trained to recognize and
report them appropriately.

The Implementation of Formal Training in the
International Ovarian Tumor Analysis Increases Resident
Ability to Evaluate Pelvic Masses on Ultrasound
Lead Author: Adrian Balica, MD, Rutgers University
Author: Te-Jung Tsai, MD, Robert Wood Johnson University
Hospital
Author: Adrian Kohut, Rutgers Robert Wood Johnson Medical
School
Author: Mitchell Simon, MD, University Radiology, Rutgers
Robert Wood Johnson University Hospital
Author: Mariah McKevitt, Rutgers Robert Wood Johnson
Medical School

Objectives: To assess and compare the baseline knowl-
edge of Obgyn and Radiology residents to risk stratify ovarian
masses as either benign or malignant using International Ovar-
ian Tumor Analysis (IOTA) scoring. Furthermore, we wanted
to provide a standardized training session in the IOTA to resi-
dents in both departments and measure its educational
effectiveness.

Methods: A total of 25 residents participated including
11 Obgyn residents (4 PGY1, 3 PGY2, 2 PGY3, and 2 PGY4)
and 14 Radiology residents (5 PGY2, 3 PGY3, 2 PGY4, and
4 PGY5). A standardized training session for the IOTA was
performed during resident lecture time in the Departments of
Radiology and Obgyn at our academic Institution. Pre and

posttraining session evaluations were administered and used to
assess the baseline knowledge and compare efficacy of the
standardized training session using the T-test of independent
means.

Results: The average preevaluation score was 8.1/13 for
Radiology residents and 9.0/13 for Obgyn residents. The aver-
age postevaluation score was 9.2/13 for Radiology residents
and 9.9/13 for Obgyn residents. The average score increase on
the postevaluation versus the preevaluation was +1.1 points
(p = 0.057) for Radiology residents and + 0.9 points
(p = 0.085) for Obgyn residents

Conclusions: There is close baseline knowledge between
the residents from different specialties based on our assess-
ment. A standardized training session in the IOTA was found
to be associated with an improvement in the ability of resi-
dents in the Departments of Radiology and Obgyn to objec-
tively risk stratify ovarian masses as either benign or
malignant using IOTA scoring. Similarly, with recently publi-
shed ultrasound curriculum for Obgyn residents, these findings
support a rationale for incorporating formal IOTA based train-
ing in the curriculum of residents who routinely evaluate pel-
vic masses using ultrasound technology.

The IOTA Tool: A Retrospective Report on Its
Significance in Detecting Ovarian Malignancy at One
Institution When Applied by the Novice
Lead Author: Yosefa Pessin, DHSc (c), RDMS, RDCS, RVT,
SUNY Downstate Medical Center
Author: Geeta Alie, BS, RDCS, RDMS, Northwell Health
Author: Jonathan Abramov, BS, RDCS, Downstate
Author: Toupelle Goodman, BS, RDMS, RDCS, Kings County
Hospital Center HHC

Objectives: Ovarian cancer is the fifth leading cause of
cancer-associated deaths in women. Sonography is the imag-
ing modality of choice and the International Ovarian Tumor
Analysis (IOTA) tool provides sonographic criteria as a guide
to help classify benign versus malignant masses of the ovaries.
The purpose of this study was to assess the ease of use and
degree of specificity and sensitivity of the IOTA Simple Rules
tool when applied by novices on an urban hospital population.

Methods: A retrospective chart review was conducted
using a case–control method. Women 18–75 with diagnosis of
ovarian mass identified by sonography, and surgical removal
between 2012 and 2017 were included. Pregnant women and
patients with prior history of ovarian cancer were excluded.
Purposive sampling of matched benign and malignant cases
was performed; 160 charts were reviewed until an adequate
sample was achieved. Sonographic images were reviewed by
novice sonographers, categorized by IOTA Simple Rules, and
compared with pathology reports.

Results: Thirty-four patients were included. IOTA Sim-
ple Rules were conclusive in all patients, and in 16 out of
34 cases (47%), malignancy was suspected and confirmed.
There were three false-positives and one false-negative. Exact
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logistic regression (SAS 9.4 PROC LOGISTIC) was used to
estimate sensitivity, specificity, positive and negative predic-
tive value with a 95% confidence limit. Sensitivity was 94%
and specificity was 82%. PPV was 84% and NPV was 93%.
The most predictive benign feature was B5 while the most pre-
dictive malignant feature was M5. The malignancy rate in
postmenopausal women was 59%, as compared to
premenopausal, which was 41%.

Conclusions: Although the study was limited to one site,
and nonsurgical benign cases were excluded, novice
sonographers were able to successfully apply the IOTA tool to
sonographic images to classify benign and malignant masses.
The IOTA tool can be used efficiently and effectively by the
novice sonographer.

Point-of-Care

A Comparison of the Accuracy of the Ultrasound and
Chest X-ray in Diagnosing Acute Chest Syndrome in
Sickle Cell Children
Lead Author: Marcela Preto Zamperlini, University of Sao
Paulo
Author: Eliana Giorno, University of Sao Paulo
Author: Fernanda Viveiros Moreira de Sa, University of Sao
Paulo
Author: Danielle Saad Nemer, University of Sao Paulo
Author: Sylvia Costa Lima, University of Sao Paulo
Author: Claudio Schvartsman, University of Sao Paulo

Objectives: The aim of this study was to determine the
accuracy of point-of-care lung ultrasound (US) compared to
chest x-ray for the diagnosis of acute chest syndrome (ACS)
in children with sickle cell disease.

Methods: This is an ongoing prospective observational
study. We are enrolling a convenience sample of patients with
sickle cell disease from birth to 18 years of age, presenting to
the emergency department (ED) with suspected ACS. All
patients receive standard care for suspected ACS, including
chest x-ray. The point-of-care lung US is performed by a
blinded emergency physician using a standardized scanning
protocol, either before or in a maximum of 6 hours after the
chest x-ray is done. The gold standard criteria for ACS diag-
nosis is the presence of a new pulmonary infiltrate on chest x-
ray confirmed by the emergency physician responsible for the
patient’s clinical care. Study ultrasound images are reviewed
by a blinded expert pediatric critical care sonologist.

Results: At the moment, a total of 70 patients were
enrolled in the study, and partial results for 28 patients are avail-
able. The median age of the patients is 9,1 years and 35% are
female and 65% male. We had 6 positive cases for ACS, and
lung US was positive for 10 cases. US demonstrated a sensitiv-
ity of 100% (95% confidence interval [CI] = 54–100%) and
specificity of 82% (95% confidence interval [CI] = 59–95%).
There were none missed cases of ACS on lung US.

Conclusions: Substituting chest x-ray for lung ultrasound
for diagnosing ACS in sickle cell pediatric patients is probably
safe and can reduce exposure to ionizing radiation in this pop-
ulation. Future research is needed to measure its impact on
time for diagnosis and costs for the health system.

A Critical Assessment Of Simulation Models for
Ultrasound-Guided Pericardiocentesis Training
Lead Author: Eric Kalivoda, MD, Brandon Regional Hospital,
Emergency Medicine Residency Program
Author: Leonard Bunting, Wayne State University School of
Medicine; St John Hospital & Medical Center
Author: Ashley Sullivan, Wayne State University School of
Medicine; St John Hospital & Medical Center

Objectives: Emergency physicians (EPs) must be able to
perform the critical procedure of ultrasound-guided peri-
cardiocentesis (USGP) for hemodynamically unstable cardiac
tamponade. USGP simulation models have been developed as
training tools, but a comparison of these models has never
been examined. The objective of this study was to compare
the utility of four previously described USGP simulation
models.

Methods: This was a cross-sectional study with a conve-
nience sample of EPs voluntarily participating in two USGP
workshops. Study participants received procedural training on
four different USGP simulation models, including a cadaver
model, a gelatin-based model, a balloon-in-water bath model,
and a tofu-based model. Participants then completed a ques-
tionnaire to rate each simulation models’ realism and perfor-
mance characteristics based on a nine-point Likert scale. We
calculated descriptive statistics and performed one-way
ANOVA analysis.

Results: A total of 48 EPs attended the USGP workshops
with 30/48 (62.5%) completing the questionnaires. Twenty-
one of 30 (70.0%) of EPs (PGY-1, n = 7; PGY-2, n = 7; PGY-
3, n = 8; emergency ultrasound fellow, n = 2; attending EP,
n = 6) reported previous USGP experience. The USGP
cadaver model was rated significantly (p < 0.0001) higher in
all of the following performance characteristics: mimicking a
pericardial effusion, providing external anatomic landmarks,
realistic pericardial puncture, realistic aspiration of pericardial
fluid, effectiveness in developing dexterity and accuracy with
needle placement, and adequacy for USGP training. The over-
all model performance as an USGP training tool was better
perceived (p < 0.0001) for the cadaver model (8.63 � 0.49)
compared to the gelatin (7.03 � 1.35), tofu (6.40 � 1.22), and
water bath (5.70 � 1.62) models.

Conclusions: This is the first study to directly compare
simulation models for USGP training. EPs assessed the USGP
cadaver model as the most effective simulation tool in each of
the performance characteristics evaluated.
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Accuracy of Point-of-Care Ultrasound by Emergency
Physicians in Diagnosis of Diastolic Cardiac Dysfunction
When Compared to 2D Echocardiogram by Cardiology
Lead Author: John Moeller, MD, University of California,
Irvine
Author: Chanel Fischetti, MD, University of California, Irvine
Author: Maxwell Thompson, MD, University of Alabama
Author: Inna Shniter, MD, University of California, Irvine
Author: Eric Abrams, MD, University of California, Irvine
Author: Shadi Lahham, MD, University of California, Irvine
Author: John Fox, MD, University of California, Irvine

Objectives: Identifying diastolic heart failure is important
for the management of patients with congestive heart failure.
This study aims to compare the diagnostic accuracy of a point-
of-care ultrasound (PoCUS) performed in the Emergency
Department (ED) to a comprehensive echocardiogram
(ECHO) interpreted by a cardiologist, which is the gold stan-
dard for diagnosis of diastolic dysfunction.

Methods: This is a prospective, observational study on
adult patients presenting to the ED with a diagnosis of acute
decompensated heart failure or unspecified syncope, chest
pain or shortness of breath. A PoCUS was performed by an
emergency physician (EP) to evaluate for the presence of dia-
stolic dysfunction using pulsed wave and tissue Doppler mea-
surements as well as the left ventricular (LV) systolic
function. Results were compared to the ECHO interpreted by
a blinded cardiologist.

Results: 14 of 24 (58.4%) patients were evaluated for
diastolic dysfunction by PoCUS, with 10 exclusions because a
formal ECHO was not performed. Eight of 14 cases were cor-
rectly diagnosed as positive for diastolic dysfunction (100%
specificity). Of the remaining 6 cases recorded as negative for
diastolic dysfunction, 4 were misdiagnosed when compared to
the formal ECHO while 2 cases were correctly identified as
negative (66.7% sensitivity). In addition, EP diagnosis of LV
dysfunction has a specificity and sensitivity of 100% and
58.3% respectively.

Conclusion: Based on preliminary data, PoCUS is spe-
cific, but not sensitive for the diagnosis of diastolic heart fail-
ure. Thus, EP performed limited echocardiogram may be
useful to quickly identify patients with diastolic heart failure.

Accuracy of Rapid Estimation of Ejection Fraction in the
Emergency Department
Lead Author: Jessica Balderston, MD, VCU Medical Center
Author: Zachary Gertz, VCU Medical Center
Author: Sean Brooks, VCU Medical Center
Author: Michael Joyce, MD, RDMS, RDCS, VCU Medical
Center
Author: David Evans, MD, RDMS, RDCS, FACEP, VCU
Medical Center

Objectives: Focused cardiac ultrasound (FOCUS) is
increasingly utilized to evaluate patients with cardiopulmonary

complaints in the Emergency Department (ED) to evaluate left
ventricular ejection fraction (EF). Despite growing use, there
is limited data on the accuracy of these studies in the real-
world setting. Limited views, short exam times, and difficult
patient body habitus may all predispose to inaccurate results,
with obvious implications for patient care. The goal of this
study was to determine the diagnostic accuracy of FOCUS for
assessment of EF in hemodynamically stable patients in
the ED.

Methods: All hemodynamically stable adult patients who
had an emergency physician-performed FOCUS completed
over a one year period were identified using our electronic
ultrasound database. Hemodynamic stability was defined as
presenting systolic blood pressure > 90 mmHg and not requir-
ing any form of positive pressure ventilation. Patients who had
a known reduced EF were excluded. Normal EF was >50%.
The primary outcome was accuracy, comparing FOCUS to
formal echocardiography (TTE).

Results: There were 1198 FOCUS exams identified, of
which 224 had a formal echocardiogram performed within
2 days. Indications for FOCUS included dyspnea (35% of
studies), chest pain (32%), both dyspnea and chest pain
(10%), and other (23%). Overall agreement between FOCUS
and TTE was 78%. Normal EF by FOCUS was confirmed by
TTE in 131/142 patients. Of the 11 false-negative FOCUS
exams in this cohort, 8 had EF 40–50%, and 3 had EF <40%.
Reduced EF was confirmed in 44/82 patients. Overall test sen-
sitivity was 80%, specificity 78%, PPV 54%, and NPV 92%.
When stratified by sonographer experience, there was no
impact on accuracy. No patient characteristics correlated with
study accuracy.

Conclusions: Rapid estimation of EF in the ED setting
can be used obtained with FOCUS. Efforts to improve accu-
racy appear warranted. Further studies are needed to ensure
these studies are being used effectively.

Accuracy Of Ultrasound Interpretation Of Necrotizing
Fasciitis By Emergency Physicians
Lead Author: Eric Kalivoda, MD, Brandon Regional Hospital,
Emergency Medicine Residency Program
Author: Joseph Sheets, St John Hospital & Medical Center
Author: Leonard Bunting, Wayne State University School of
Medicine; St John Hospital & Medical Center
Author: Robert Ehrman, Department of Emergency Medicine,
Wayne State University School of Medicine
Author: Ashley Sullivan, Wayne State University School of
Medicine; St John Hospital & Medical Center

Objectives: Necrotizing fasciitis (NF) is a life-
threatening fascial infection with a high mortality rate. There
is an emerging role for early identification of NF with point-
of-care ultrasound (PoCUS) by emergency physicians (EPs).
The objective of this study was to determine the diagnostic
accuracy and self-reported confidence of EP interpretation of
NF ultrasonography (US).
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Methods: This was a single-blinded cross-sectional study
at an academic medical center. EPs completed a brief soft-
tissue US training session. Seventy-five EPs each indepen-
dently reviewed 25 soft-tissue PoCUS video clips for diagnos-
tic interpretation and interpretation confidence (based on a
five-point Likert scale). We calculated sensitivity, specificity,
accuracy, positive and negative likelihood ratios with 95%
confidence intervals (CI).

Results: EPs reviewed a total of 1,875 soft tissue
(375 normal soft tissue, 375 cellulitis, 375 abscesses, and
750 NF) PoCUS clips both pre- and posttraining. The overall
pretraining sensitivity, specificity, accuracy, positive and neg-
ative likelihood ratios of EP-interpreted NF US were 46.7%
[CI 43.1%-50.3%], 92.3% [CI 90.6%-93.8%], 74.0%
[CI 72.0%-76.0%], 6.03 [CI 4.86–7.49], and 0.58
[CI 0.54–0.62], respectively. The overall posttraining sensitiv-
ity, specificity, accuracy, positive and negative likelihood
ratios of EP-interpreted NF US were 76.1% [CI 72.9%-
79.1%], 95.9% [CI 94.6%-97.0%], 88.0% [CI 86.4%-89.4%],
18.62 [CI 13.99–24.78], and 0.25 [CI 0.22–0.28], respectively.
NF US interpretation confidence increased from pretraining
(2.70 � 0.96) to posttraining (3.02 � 1.04)(p < 0.0001).

Conclusions: This is the first systematic evaluation of
NF US interpretation by a heterogenous group of EPs, in
which we describe diagnostic characteristics of low to moder-
ate sensitivity, high specificity, and moderate to high accuracy.
Targeted educational interventions may be necessary to
improve EP NF US interpretation accuracy and confidence
levels. The data suggests that EPs should utilize PoCUS in
suspected cases of NF to guide emergent management.

Alternative Scanning Technique for Ocular Ultrasound
Lead Author: Laura Nolting, MD, FACEP, Palmetto Health
Richland, Department of Emergency Medicine
Author: Nick Graves, MD, Palmetto Health Richland, Depart-
ment of Emergency Medicine
Author: Thomas Cook, MD, FACEP, Palmetto Health Rich-
land, Department of Emergency Medicine
Author: Patrick Hunt, MD, FACEP, Palmetto Health Rich-
land, Department of Emergency Medicine

Objectives: Ocular ultrasound is traditionally performed
using a closed-eye technique. A large amount of water soluble
ultrasound gel is applied to the patient’s closed eyelid prior to
scanning. This allows the linear probe to rest in the gel and
not apply pressure to the globe itself. Standard ultrasound gel
is safe to use around the eye but can be unpleasant for the
patient. We sought to find a novel approach that provides the
same image quality but is better tolerated by patients.

Methods: Utilizing the concept of a step-off pad for the
eye, a plastic snack size zipper bag was filled with warm water
and was placed directly over the closed eye. The snack bag
measures 16 cm × 8 cm, making it a good fit over the orbit.
The snack bags are generally $0.02 per bag making them
incredibly affordable. The bag was sealed while under water

to avoid air bubbles. The partially filled water bag was placed
over the dry closed eye and a small amount of ultrasound gel
is placed on top of the bag for scanning. We used a conve-
nience sample of 10 people and ultrasound scanned one eye
using the traditional closed-eye approach and the other
employing the water bag technique. Each participant was then
surveyed as to which technique they preferred.

Results: We found that the images obtained using the
water bag were comparable to the ones obtained using the
closed-eye technique. In fact, they were difficult to distinguish
apart during review when blinded. All 10 people surveyed pre-
ferred the water bag approach over the closed-eye method.
Cleanup was significantly faster using the water bag and was
preferred by all 10 patients.

Conclusions: This study showed that utilizing a standard
snack-size zipper bag and warm water provides a comfortable
alternative in ocular ultrasound and was preferred over the tra-
ditional closed-eye method.

Automated Lung Ultrasound B-Line Detection using
Deep-Learning
Lead Author: Cristiana Baloescu, MD, Yale University School
of Medicine
Author: Yaofei Wang, Philips Research North America
Author: Katelyn McNamara, Yale University School of
Medicine
Author: Melissa Shaw, Yale University School of Medicine
Author: Christopher Moore, MD, FACEP, FAIUM, Yale Uni-
versity School of Medicine
Author: Balasundar Raju, PhD, Philips Research North
America
Author: Seungsoo Kim, PhD, Philips Research North America

Objectives: Lung ultrasound (LUS) is an established
modality for evaluating the presence of fluid in the alveolar
and interstitial spaces of the lung parenchyma on the basis of
the presence of B-lines. LUS is used frequently for bedside
assessment of patients in the Emergency Department. Studies
suggest that not only does the presence of B-lines indicate spe-
cific diagnoses, but their quantity is prognostic in several dis-
crete disease states. Automated identification of such image
features can provide confidence for nonexpert users and allow
for objective quantification of disease burden.

Methods: A Deep-Learning (DL) model was developed
using convolutional neural networks for automated LUS
object detection (pleural line, ribs and B-lines). A total of
488 LUS clips were extracted from the point-of-care ultra-
sound database of the Department of Emergency Medicine at
the Yale New Haven Hospital. The dataset comprised a mix-
ture of data from linear, curvilinear, and sector probes. Model
training was done using 390 clips from which individual
frames (31,000) were labeled by experienced LUS researchers.
Fellowship-trained experts rated a set of 104 frames from the
remaining 98 clips, which were used for testing the model per-
formance. Receiver operating characteristic (ROC) curve
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analysis was performed to evaluate the model performance of
B-line classification, and mean average precision (mAP) was
used to evaluate performance of object detection.

Results: The mAP for pleural line, rib and B-lines were
0.62, 0.40, and 0.62 respectively. Binary classification of B-
line presence by the DL model compared to expert rating
resulted in 93% sensitivity and 91% specificity, with an area
under the ROC curve of 0.97.

Conclusions: Automated lung ultrasound feature detec-
tion was feasible with the proposed DL model, underscoring
the potential for automation of B-line quantification.

Building an Ultrasound Communities of Practice in the
field of Otolaryngology
Lead Author: Sean McDermott, The Ohio State University
College of Medicine
Author: Christine Barron, The Ohio State University College
of Medicine
Author: Michael Howell, The Ohio State University College of
Medicine
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University
Author: Garth Essig, MD, FACS, The Ohio State University
Wexner Medical Center

Objectives: An Ultrasound Community of Practice
(COP) consists of physicians and medical students dedicated
to promoting sonography within their specialty. Until recently
there was no COP focused on head and neck ultrasound.
Therefore, last year a group of students and a faculty mentor
at The Ohio University College of Medicine (OSUCOM) with
a shared interest in otolaryngology and ultrasound founded the
ENT Ultrasound COP. We hypothesize that this cohort can
serve as a framework for organizing resources and advancing
ENT point of care ultrasound (PoCUS).

Methods: COP milestones developed at OSUCOM
gauge progress within education, research, clinical practice,
and administration. Regarding education, we will hold ultra-
sound scanning shifts and case lectures with attendings teach-
ing residents and students relevant pathology and scanning
techniques. Within research, we plan to hold journal clubs
with a resident leading discussions on current research. We
will create an ENT PoCUS literature database to identify liter-
ature gaps, ultimately guiding research projects for students,
residents, and faculty. Progression will be evaluated via
milestones.

Results: In developing the ENT COP, an event was held
that brought together students, residents, and faculty to discuss
ultrasound of thyroid and parathyroid pathology. This show-
cased research from our institution while giving learners an
opportunity to practice scans on each other and ultrasound-
guided procedures on synthetic models. Recent literature was
discussed and distributed, and plans for future growth and
increased department involvement were created.

Conclusions: We anticipate that using the ENT COP will
improve academic and patient outcomes in the field of otolar-
yngology. Further research and data collection will analyze
COP progression and look for improvements in medical stu-
dent and physician ultrasound use, comfortability, and knowl-
edge. A more focused assessment of the state of ultrasound
within otolaryngology is needed to guide the future of this
organization to optimize the clinical and academic goals of the
community.

Comparison of Landmark and Ultrasound-Guided Knee
Arthrocentesis in a Cadaver Model
Lead Author: Aalap Shah, MD, Medical university of South
Carolina
Author Lauren Rocco, MHS, Medical University of South
Carolina
Author Christopher Robinson, BS, Medical University of
South Carolina
Author: Danika Brodak, MD, Medical University of South
Carolina
Author: Amy Wahlquist, MS, Medical University of South
Carolina
Author: Steven Kubalak, PhD, Medical University of South
Carolina
Author: Bradley Presley, MD, Medical University of South
Carolina
Author: Ryan Barnes, DO, Medical University of South
Carolina

Objectives: To compare needle tip control, defined as
frequency of attempts and bone contact, in both landmark and
ultrasound-guided knee arthrocentesis.

Methods: This was a prospective observational study.
Sixty-one participants (33 novice users, 28 experienced users)
completed a 20-minute training session and performed both
landmark and ultrasound-guided knee arthrocentesis on
embalmed cadavers with simulated joint effusions. Attempts,
bone contact, user confidence, and user preference were the
primary outcomes.

Results: One hundred percent (61/61) of participants suc-
cessfully completed knee arthrocentesis using ultrasound guid-
ance. Ninety-eight percent (60/61) of participants successfully
completed knee arthrocentesis using landmark guidance. Five
percent (3/61) of participants contacted bone when ultrasound
guidance was used versus 30% (18/61) when landmark guid-
ance was used (p = 0.001). There was a trend toward increased
first attempt success in the ultrasound group, with repeat
attempts required 11% (7/61) of the time under ultrasound
guidance as compared to 21% (13/61) of the time under land-
mark guidance (p = 0.1). All participants demonstrated a
greater median level of confidence with the ultrasound-guided
technique (p

Conclusions: Landmark and ultrasound-guided tech-
niques yielded similar rates of successful knee arthrocentesis.
Ultrasound guidance resulted in less frequent bone contact and
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may be associated with greater first attempt success. Partici-
pants were more confident with ultrasound guidance and pre-
ferred it over the landmark technique.

Correlation of BMI and PoCUS Image Quality
Lead Author: William Smoot, MD, Mayo Clinic
Author: Jacob Voelkel, MD, MS, Mayo Clinic
Author: Oluwatomilona Ifelayo, BS, Mayo Clinic School of
Medicine
Author: Venkatesh Bellamkonda, Mayo clinic, department of
emergency medicine

Objectives: Point-of-care ultrasound (PoCUS) is fre-
quently utilized as an early imaging modality in the Emer-
gency Department to rapidly assess for clinical pathology. The
objective of this study is to define the effect of body mass
index (BMI) on image quality when performing PoCUS for
abdominal aortic aneurysms (AAA) focused assessment with
sonography for trauma (FAST), or cholecystitis (GB).

Methods: A retrospective observational study was con-
ducted among patients who received PoCUS from 2014 to
2017. Qualitative assessment for AAA, FAST, and GB exams
were scored on a five-point scale by two ultrasound
fellowship-trained EM physicians with weighted kappa pres-
ented as an assessment of interrater reliability (IRR). Associa-
tions of BMI with image quality were evaluated using
Spearman rank correlation coefficients, categorized as insuffi-
cient (scores of 1,2, or 3) and sufficient (scores of 4 or 5), then
evaluated using two-sample t-tests. All tests were two-sided
and p-values <0.05 were considered statistically significant.

Results: As BMI increased for AAA exam, the image
quality decreased (correlation coefficient −0.24; p < 0.001)
persisting after adjusting for age and sex (p < 0.001) and there
was perfect IRR (Kappa = 1). Similarly, as BMI increased for
FAST exam, the image quality decreased; however, this asso-
ciation was not statistically significant in a univariable setting
(correlation coefficient −0.11; p = 0.063) or after adjusting for
age and sex (p = 0.056); there was also low IRR (kappa = 0.26).
Finally, as BMI increased for GB exam, the image quality sig-
nificantly decreased (correlation coefficient −0.18; p = 0.048),
persisting after adjusting for age and sex (p = 0.024) with high
IRR (kappa = 1).

Conclusions: PoCUS image quality decreases as BMI
increases when performing AAA and GB exams. Image qual-
ity is also negatively correlated with increasing BMI when
performing FAST exams. These findings highlight the limita-
tions of PoCUS in the obese population.

Deflating Tracheal Tube Cuffs Filled with Saline
Lead Author: Allison Zuelzer, MD, Department of Anesthesi-
ology, University of Kentucky College of Medicine
Author: Edwin Bowe, MD, Department of Anesthesiology
Author: Lindsey Van Drunen, MD, Department of Anesthesi-
ology, University of Kentucky College of Medicine

Author: Allison Krauss, MD, Department of Anesthesiology,
University of Kentucky College of Medicine

Objectives: To determine the ability to completely evac-
uate saline from a tracheal tube cuff.

Methods: Four cuffed 8.0 mm Shiley Hi-Lo Oral/Nasal
Tracheal Tubes (TTs) were inflated with 10 mL of air, 8 mL
of saline (NS), or 10 mL of NS (two TTs). With the cuffs
concealed from view, two anesthesia providers were asked to
deflate the cuffs. The process for each deflation was video
recorded and the recordings were used to evaluate the interval
from onset of aspiration of the pilot balloon (PB) until it was
initially flat (IF Time) and to the time the provider was satis-
fied that the cuff was deflated (Total Time). The volume aspi-
rated from the cuff was measured to determine residual
volume in the cuff. Data for the two providers were combined
for each condition.

Results: 10 mL air; 8 mL NS; 10 mL NS IF Time (sec);
1.5 1.5 1.8 total time (sec). 1.5 22.5 26.0 Residual Volume
(mL). 0 1.0 1.8 There was no difference in the interval from
initial aspiration until the PB was initially flat but it took sig-
nificantly longer until the provider determined the cuff was
fully deflated. When the provider determined the cuff as fully
deflated, residual volume was greater with NS.

Conclusions: The use of saline has been advocated to
inflate TT cuffs has been advocated to determine TT position
using ultrasound. While it is possible to evacuate almost all of
the saline from the TT cuff, the fact that the pilot balloon
became flat within 1–2 sec after onset of aspiration may result
in extubation with a substantial amount of saline remaining in
the cuff if the provider is not aware that saline was used. The
fact that a TT cuff is filled with saline, should be transmitted
to subsequent providers.

Developing A Differential Diagnosis List for the
Sonographic Bimanual Examination in Emergency
Department Patients Presenting With Pelvic Pain.
Lead Author: Courtney Cassella, MD, University of
Pennsylvania
Author: James Tsung, MD, MPH, Mount Sinai Hospital

Objectives: To characterize the use of the sonographic
bimanual examination (SBME) in the emergency department
and correlate with final diagnosis.

Methods: This was a retrospective chart review of non-
pregnant women presenting to the emergency department
(ED) at an urban academic medical center who underwent
bedside pelvic ultrasonography with SBME. Credentialed ED
sonographers performed the ultrasounds. Medical records
were reviewed for chief complaint; history of present illness;
medical, surgical, and sexual history; physical examination
findings; laboratory results; additional diagnostic testing; and
final diagnosis. Descriptive statistical analysis is reflected by
percentages with confidence intervals.
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Results: Fifty-three patients were identified, median age
20.7 years (Standard Variance 33.6, SD 5.8). Patients who
underwent SBME presented with lower abdominal pain com-
plaints (83%, 95% CI 71–92%), vaginal bleeding (13%, 95%
CI 6–25%), or vaginal discharge (4%, 95% CI 1–13%). Fifty-
one percent (95% CI 36–64%) had a positive SBME for ten-
derness to sonopalpation. Only sonographic cervical motion
tenderness (sCMT) with or without ovarian tenderness to
sonographic palpation (TTSP) was associated with the final
diagnosis of PID. Ovarian TTSP was correlated with PID
(28%, 95% CI 11–54%), hemorrhagic cyst (22%, 95% CI
7–48%), ovarian cyst (17%, 95% CI 4–42%), and abdominal
pain (17%, 95% CI 4–42%). In addition, for all diagnoses,
some patients had a negative SBME. The highest percentage
of patients with a negative SBME were ultimately diagnosed
with abdominal pain (30%, 95% CI 15–50%) or non-
gynecologic diagnoses (19%, 95% CI 7–39%). Differential
diagnoses of various SBME findings will be presented.

Conclusions: Our results demonstrate that differential
diagnoses vary depending on SBME findings. Sono-CMT was
more often associated with PID with or without ovarian TTSP;
while a negative SBME did not rule out pelvic pathology
(49% nongynecologic complaint).

Development and Implementation of a Regional
Ultrasound Fellow’s Conference
Lead Author: Matthew Tabbut, MD, FACEP, MetroHealth
Medical Center, Case Western Reserve University School of
Medicine
Author: Sam Tate, MD, FACEP, MetroHealth Medical Center
Author: Nikhil Theyyunni, MD, Michigan Medicine
Author: Jacob Avila, MD, University of Kentucky
Author: Creagh Boulger, MD, Ohio State University
Author: Joseph Minardi, MD, West Virginia University
Author: Ziad Shaman, MD, RDMS, MetroHealth Medical
Center, Case Western Reserve University School of Medicine
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University
Author: Lauren Branditz, MD, Ohio State University
Author: Vicki Noble, MD, University Hospitals Cleveland
Medical Center
Author: Sandy Werner, MD, MetroHealth Medical Center,
Case Western Reserve University School of Medicine

Objectives: As point-of-care ultrasound (PoCUS) has
grown, there has developed a need for advanced fellowship
training in PoCUS to train future leaders and educators. What
originally started in the early 1990s with one fellowship has
grown to well over 100 fellowships nationwide. This growth
has expanded opportunities for collaboration and networking
between fellowships. Great Lakes Regional Point-of-Care
Ultrasound Consortium (GLUC) is a coalition of regional aca-
demic institutions utilizing PoCUS that seeks to provide col-
laboration in ultrasound education, research, administration,
clinical care and mentorship.

Methods: We identified a need for a regional fellows
educational program and developed a conference to bring fac-
ulty, fellows and residents together. We identified areas that
may not be universally taught during ultrasound fellowship
and targeted these as topics for didactic sessions and hands-on
scanning. We identified and selected regional ultrasound
experts and ultrasound community leaders for the didactic and
scanning sessions.

Results: Our educational program was a mixture of
didactic and advanced hands-on scanning techniques. We
focused of our didactic curriculum on topics covering ultra-
sound literature, education techniques, and a discussion
regarding life after fellowship. Scanning focused on advanced
techniques that may not be routinely covered in traditional
ultrasound fellowship programs. Scanning stations utilized
individuals from different institutions with expertise in partic-
ular PoCUS applications (i.e., advanced MSK, pediatric ultra-
sound, TEE and diastology in the critical care setting).

Conclusions: A regional fellow’s conference is an effec-
tive way to pool regional resources to provide fellow level
education that is not available in isolation at individual institu-
tions. We believe we developed a model that can be replicated
in other regions nationwide.

Early Echocardiographic Evaluation of Patients with
Presumed Septic Shock
Lead Author: Jessica Schmidt, MD, MPH, University of
Wisconsin–Madison
Author: Umang Barvalia, MD, Santa Clara Valley Medical
Center
Author: Pierre Kory, MD, MPA, University of Wisconsin–
Madison
Author: Nikolai Schnittke, MD, PhD, University of
Wisconsin–Madison
Author: Sara Damewood, MD, University of Wisconsin–
Madison

Objectives: The echocardiographic (echo) features of the
acute phase of septic shock are poorly understood. We identi-
fied patents in the Emergency Department (ED) with pre-
sumed septic shock early in their clinical course and described
their initial echo findings.

Methods: This was a prospective, observational study of
a convenience sample of patients presenting to a single aca-
demic center ED. We included adult patients with a systolic
blood pressure less than 90 mm Hg and suspected infection,
identified within 1 hour of initiating fluid resuscitation.
Patients with obvious trauma or hemorrhage were excluded.
Echo was performed by clinical providers including resident
and attending physicians. Ultrasound images were reviewed
post hoc by two blinded reviewers. Left Ventricular Function
(LVF) was categorized as hyperdynamic, normal or reduced.

Results: 51 patients were successfully enrolled. Thirty-
eight (75%) of these had images with sufficient quality to be
included for analysis. Twelve patients (32%) exhibited
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hyperdynamic LVF, 20 (53%) exhibited normal LVF, 6 (15%)
patients had reduced LVF. Overall, 27 patients total were
admitted to critical care units (Intensive Care Unit or Interme-
diate Care Unit). Of patients admitted to critical care, 9 (33%)
had hyperdynamic LVF, 12 (44%) had normal LVF, and
6 (22%) had reduced LVF. Abnormal LVF (hyperdynamic or
reduced) had an odds ratio of 3.3 for critical care admission
when compared with normal LVF.

Conclusions: We characterized the echo findings of criti-
cally ill patients with presumed septic shock early in their
resuscitative course. Our findings suggest that patients with
abnormal LVF were more likely to require critical care admis-
sion. Further investigation of early echo findings in septic
shock is needed to optimize care for this population.

Effectiveness of Remote Education in Training Novice
Scanners Point-of-Care Ultrasound (PoCUS) Skills
Lead Author: Lauren Icken, BS, Case Western Reserve Uni-
versity School of Medicine
Author: Anne Drake, BA, Case Western Reserve University
Author: Jonathan Hy, BS, Case Western Reserve University
Author: Gordon MacDougall, MS, Case Western Reserve
University
Author: Brendan Holmes, BS, Case Western Reserve
University
Author: Jon Schrock, MD, FACEP, FAHA, MetroHealth Med-
ical Center/Case Western Reserve University
Author: Diane Gramer, RDMS, RVT, RT(R), MetroHealth
Medical Center
Author: Robert Jones, DO, FACEP, MetroHealth Medical
Center/Case Western Reserve University

Objectives: The ability to successfully perform point-of-
care ultrasound (PoCUS) examinations is dependent on the
sonologist’s ability to both acquire the images as well as inter-
pret the findings. Traditional education of novice PoCUS
learners has included both didactic sessions and in-person
hands-on scanning. The use of videoconferencing technolo-
gies provides a potential means for supervising hands-on scan-
ning sessions. This study compared the effectiveness of in-
person ultrasound education with remote ultrasound education
using videoconferencing technology (Philips REACTS).

Methods: Fifty-six medical students were randomly
assigned to either the traditional in-person education group or
the remote education group using videoconferencing technol-
ogy (Philips REACTS). All participants were novice PoCUS
scanners. Both groups received the same online didactic mate-
rials on the focused assessment with sonography for trauma
(FAST) examination, the focused proximal lower extremity
venous compression examination, and ultrasound-guided vas-
cular access as well as the same amount of time for hands-on
scanning. Participants in the remote learning group were
guided real time through the videoconferencing technology.
Both groups were then asked to perform the FAST exam, the
proximal focused lower extremity compression exam, and an

in-plane and out-of-plane vascular access procedure on a
phantom in addition to interpreting the normal anatomy.
Examination performance was evaluated and the two groups
compared. Both groups were analyzed using Fisher’s
exact test.

Results: 59% of the participants were male and 41%
were female, and 75% of the participants were first-year medi-
cal students, while 21% were second-year medical students,
and 4% were third-year medical students. All participants were
able to successfully perform the PoCUS examinations as well
as interpret normal findings. There was no significant differ-
ence between the two groups (p > 0.5).

Conclusions: Remote education using videoconferencing
technology is an effective way to teach PoCUS skills and is as
effective as traditional in-person education.

Emergency Physician Interprovider Reliability and
Agreement in the Evaluation of B-Lines
Lead Author: Allison Cohen, MD, North shore
Author: Mathew Nelson, DO, Northshore
Author: Brendon Stankard, PA-C, Northshore
Author: David Reens, MD, Northwell
Author: Jeffrey Greco, MD, Northshore

Objectives: The purpose of this study is to evaluate the
interrater reliability among Emergency providers (EP) at vari-
ous levels of training for identifying B-Lines in anterior lung
fields. Secondary Objectives were to determine whether EP
level of training correlates with increased accuracy in identify-
ing positive quadrants and whether quadrants with 1–2 B-lines
per lung field had increased false positive rates.

Methods: This was a prospective study where 40 lung
ultrasound clips obtained using a low frequency phased array
probe were shown to EP’s at various levels of postgraduate
training- including residents, fellows and faculty. After view-
ing the clip, the physician was asked to determine if the quad-
rant shown was positive for pathologic B-lines. A pathologic
quadrant was defined as 3 or more B-lines in a single lung
field. Three fellowship-trained faculty agreed on the number
of B-lines present in all clips.

Results: A total of 38 EP’s participated in this study.
Interprovider reliability was measured using Gwet’s Agree-
ment Coefficient (AC1). Agreement for all groups and combi-
nations of groups ranged from 0.79 to 0.96 (“substantial” to
“almost perfect” agreement). Highest agreement was found
among the attendings, with a coefficient of 0.96. Lowest
agreement was between the PGY-1s and PGY-4s with coeffi-
cients of 0.79 and 0.80. The greatest variation in agreement
was in clips with 1–2 B-lines. The greatest agreement was in
clips without B-lines or in clips with more than 8 B-lines.

Conclusions: Dyspnea is a very common Emergency
Department (ED) complaint with a wide diagnostic differen-
tial. Many studies have demonstrated the use of PoCUS in dif-
ferentiating these patients. This study demonstrates that EP’s
at all levels of training can accurately identify B-lines on
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PoCUS. We also demonstrated that additional level of ultra-
sound training increases provider accuracy. The results sup-
port the current practice of continued training of Emergency
Ultrasound during residency training.

Eye Fixation Tracking as an Assessment Tool for Point of
Care Ultrasound
Lead Author: Colin Bell, MD FRCPC, Queen’s University
Author: Melanie Walker, PhD, Queen’s University
Author: Adam Szulewski, MD FRCPC MHPE, Queen’s
University
Author: John Kendall, MD, Denver Health Medical Center

Objectives: Point of Care Ultrasound (PoCUS) and the
Focused Assessment with Sonography in Trauma (FAST)
examination are core competencies of Emergency Medicine
and standard of care for the assessment of trauma patients.
While performing a PoCUS exam the operator is simulta-
neously generating the image and interpreting it. Objective
assessment methods for the image generation component of
the FAST exam have been previously derived (Zeismann
2015, Bell 2017). The purpose of this study was to gauge the
feasibility of utilizing eye fixation tracking as an objective
assessment tool for the image interpretation component of the
FAST exam.

Methods: With approval from the Colorado Multiple
Institutional Review Board (No.16–1590), and Queen’s Uni-
versity HSREB (No.6023366) we set out to document the eye
fixations of three fellowship-trained sonographers actively
engaged in education and quality improvement. A video of a
negative FAST exam, recorded from a live trauma patient,
was input into the Tobii Pro Lab software (Tobii Technology,
Danderyd, Sweden). The video was played on a screen with a
Tobii X3–120 eye tracker (Tobii Technology, Danderyd, Swe-
den) mounted appropriately. Fifteen Areas of Interest (AOIs)
from the CORD-AEUS milestone project (Lewiss 2013) were
created within the Tobii Pro Las software corresponding to
12 critical anatomic locations. The same anatomic location
appeared on multiple video frames for three regions. Eye fixa-
tion positions from the recorded videos were analyzed using
the AOI tool within the Tobii Pro Lab software and exported
for analysis.

Results: All recorded videos were suitable for analysis,
and 100% of recordings contained at least one significant fixa-
tion within the each of the 12 critical anatomic locations in a
complete FAST exam.

Conclusions: Eye fixation tracking may be developed
into an objective assessment tool for the image interpretation
component of PoCUS examinations. Further studies are
needed to determine how to best harness this powerful
technology.

Feasibility of Using a Handheld Ultrasound Device for
Difficult Peripheral Intravenous Access in the Emergency
Department
Lead Author: Josie Acuña, MD, University of Arizona
Author: Ryan Wyatt, Banner University Medical Center
Tucson
Author: Anthony Gades, PhD, Philips POC Ultrasound
Author: Srikar Adhikari, MD, MS, University of Arizona

Objectives: The objective of this study was to determine
the feasibility of using a handheld ultrasound device for diffi-
cult peripheral intravenous (PIV) access by nurses and para-
medics in the ED.

Methods: This was a prospective observational study at
an academic medical center. Study participants were ED
nurses and paramedics. They underwent a training session on
how to use the Philips Lumify handheld ultrasound device to
perform ultrasound-guided PIV access. These devices were
made available for the use of PIV placement in the ED. After
their use of the device, the operators were asked to document
their experience. Descriptive statistics were used to summarize
the data.

Results: A total of 429 ED patients underwent
ultrasound-guided PIV placement with the handheld device.
Using the handheld device 92% (CI 89% to 94%) of the
ultrasound-guided peripheral venous lines attempted were
placed successfully. Eighty-four percent (CI 80% to 87%)
were placed successfully on the first attempt, while 13% (9%
to 16%) were successful on the second attempt. A majority
(84%, CI 80%-87%) stated that the handheld device was ade-
quate to perform ultrasound-guided PIV access. Approxi-
mately 80% (CI 76% to 83%) reported that the needle
visualization of the handheld device was adequate for
ultrasound-guided IV access. Seventy-two percent (CI 67%-
76%) stated that the image quality was good and 76%
(CI 71%-80%) reported that Doppler capabilities on the hand-
held device were adequate to perform ultrasound-guided IV
access. Ninety-two percent (CI 89%-94%) reported no diffi-
culty navigating the handheld device. On a scale of 1 to
10, the average confidence level in performing ultrasound-
guided PIV access using handheld ultrasound device was 8.4.

Conclusions: At our institution, we successfully
implemented the use of a handheld ultrasound device for
obtaining PIV access in ED patients with difficult access. The
device performed well in terms of usability and reliability for
IV access.
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Identification of Primary Lesions by Transcervical Point-
Of-Care Sonography in Patients With Oropharyngeal
Cancer
Lead Author: Brian Latimer, MD/PhD, Vanderbilt University
Medical Center
Author: C. Burton Wood, MD, Vanderbilt University Medical
Center
Author: Jamie G. Wiggleton, MSN, APRN, Vanderbilt Univer-
sity Medical Center
Author: Kyle S. Kimura, MD, Vanderbilt University Medical
Center
Author: Sarah Rohde, MD, Vanderbilt University Medical
Center
Author: Kyle Mannion, MD, Vanderbilt University Medical
Center
Author: Young Kim, MD, PhD, Vanderbilt University Medical
Center
Author: Robert Sinard, MD, Vanderbilt University Medical
Center
Author: Alexander Langerman, MD, SM, Vanderbilt Univer-
sity Medical Center
Author: Joseph Aulino, MD, Vanderbilt University Medical
Center
Author: Arthur Fleischer, MD, Vanderbilt University Medical
Center
Author: Derek Smith, DDS, PhD, Vanderbilt University Medi-
cal Center
Author: Carole Fakhry, MD, MPH, Johns Hopkins Medicine
Author: James L. Netterville, MD, Vanderbilt University Med-
ical Center
Author: Krystle A. Lang Kuhs, PhD, MPH, Vanderbilt Univer-
sity Medical Center

Objectives: The burden of HPV-driven oropharyngeal
cancer (HPV-OPC) is increasing worldwide. Yet, there are no
methods for early detection. HPV16-E6 seropositivity is a
promising marker of HPV-OPC; however, it is unclear if stan-
dard imaging modalities can visualize early tumors within the
oropharynx. Transcervical sonography is a promising modality
for identifying OPC lesions not detected by standard modali-
ties. The combination of HPV16-E6 serology and ultrasound
represents a potential method for early detection of
HPV-OPC.

Methods: Patients with known or suspected OPC were
recruited upon their first visit to the Vanderbilt Head and Neck
Clinic. Grayscale ultrasound images were obtained using the
Philips Lumify portable ultrasound. Patients provided an oral
rinse and blood specimen. Pathologic details, HPV status, final
staging, and radiologic findings were recorded. The sensitivity
of each imaging modality was compared to the final clinical
diagnosis (gold-standard), as determined by a full diagnostic
workup by a head and neck surgeon, based on clinical, radio-
logic, and biopsy (as needed) findings. A subset of patients’

ultrasound images was blindly read to evaluate image quality.
HPV multiplex serology testing is currently underway.

Results: Fifty-one patients were enrolled (N = 51). Fol-
lowing diagnostic workup, 24 (47%) base-of-tongue (BOT)
and 22 (43%) tonsil primaries were diagnosed; 2 (4%) primary
lesions remained unknown. Lesions were correctly identified
in 46 of 51 patients (90%) by ultrasound, 34 of 49 (69%) by
CT, 35 of 42 (83%) by FDG PET/CT, and 40 of 42 (95%)
biopsies yielded tissue diagnoses. Importantly, ultrasound dis-
covered tumors in 11 of 15 cases (73%) where CT failed to
identify a primary. Blind reads of ultrasound images correctly
identified 5 of 9 BOT lesions (55%) and 4 of 12 tonsil lesions
(33%). HPV serologies results will be available for
AIUM 2019.

Conclusions: Our findings suggest transcervical sonogra-
phy is sensitive for identifying lesions within the oropharynx,
and may have greater accuracy than contrasted CT.

Implementation of Point-of-Care Ultrasound into a Family
Medicine Clerkship in a State-wide Medical School
Lead Author: Elizabeth Lockett, Medical College of Georgia
at Augusta University
Author: Ann Marie Kuchinski, PhD, Augusta university
Author: Dayna Seymore, Medical College of Georgia at
Augusta University
Author: David Kriegel, MD, Medical College of Georgia
Author: Rebecca Etheridge, MHE, RDMS, Medical College of
Georgia at Augusta University
Author: Chela Best, BS, RDMS, Medical College of Georgia
at Augusta University
Author: Paul Wallach, Indiana University School of Medicine
Author: Matt Lyon, MD, Medical College of Georgia at
Augusta University

Objectives: Point of care ultrasound (PoCUS) is the use
of bedside ultrasound by clinicians for diagnostic and proce-
dural purposes. Currently, PoCUS is used in the preclinical
years of undergraduate medical education (UME) to teach
anatomy, physiology, and physical exam skills. Adding
PoCUS to clinical rotations is viewed as a way to maintain
and improve students’ skills. This study examined the imple-
mentation and evaluation of a pilot program that incorporated
PoCUS into the Family Medicine (FM) clerkship at a medical
school with a distributed campus model.

Methods: The incorporation of PoCUS into the FM
clerkship was based on a successful pilot project in Emer-
gency Medicine (EM) and subsequent implementation in an
Obstetrics and Gynecology (OB/GYN) clerkship. Twenty-one
sites and 190 students were involved. Students were required
to obtain and transmit images of the abdominal aorta and the
inferior vena cava to a sonographer for assessment.

Results: The majority of students (66%) were able to
complete the required assignments. Of these, 61% of students’
image submissions were scored in the top quartile (76–100%).
However, 34% of students did not or were not able to
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complete the assignment. This was due in most cases to tech-
nological issues stemming from poor image transmission
which prevented images from being successfully uploaded to
the institutional cloud storage account.

Conclusions: The results of this project demonstrate that
implementing PoCUS into a Family Medicine clerkship is
possible. However, barriers such as lack of equipment, ultra-
sound trained faculty, and the distribution of a standardized
student curriculum must be overcome. The program kept costs
minimal by purchasing a limited number of ultraportable ultra-
sound units and instituting a trade-off schedule among
students.

Increasing Resident Generated Billable Scans Through the
Use of PoCUS Reference Cards
Lead Author: Adrienne Malik, MD, DMC Sinai Grace Hos-
pital/Wayne State University
Author: Ashley DaPra, DMC Sinai Grace Hospital/Wayne State
Author: Brandon Baker, DMC Sinai Grace Hospital/Wayne State
Author: Robert Ehrman, DMC Sinai Grace Hospital/Wayne State
Author: Lyudmila Khait, DMC Sinai Grace Hospital/Wayne
State

Objectives: The objective of this study was to determine
if providing a point of care ultrasound reference card could
influence residents to generate more billable PoCUS scans.

Methods: An anonymous preintervention survey was
administered to the 5 ultrasound faculty who QA resident
scans to obtain baseline information on billable resident
POCUS scans ordered in the EMR. An anonymous
preintervention survey was provided to residents to obtain
baseline information on scanning practices and the frequency
with which residents order billable scans in the EMR. We pro-
vided the 36 residents at our program a laminated reference
card listing required views for billing for 10 common PoCUS
scans to carry on their person. Cards also contained instruc-
tions on ordering billable scans through the EMR. Four
months later faculty and residents were given a post-
intervention survey.

Results: All 5 ultrasound faculty members responded to
both the pre and postintervention surveys. Of 33 residents sur-
veyed 94% responded to the preintervention survey and 97%
to the postintervention survey. After receiving badge cards,
the percentage of residents reporting they “usually” ordered a
billable PoCUS scan in the EMR increased by 40.23%. The
percentage reporting “always” ordering a billable PoCUS scan
in the EMR increased by 6.25%. The percentage of residents
reporting “rarely” ordering billable scans through the EMR
decreased by 29.33% following the intervention and the per-
centage reporting “never” ordering billable scans in the EMR
decreased to 0.00%. Prior to providing the badge cards faculty
reported that approximately 25% of resident QA scans were
officially ordered in the EMR. After providing the residents
badge cards, approximately half of resident scans submitted
for QA were reportedly ordered in the EMR.

Conclusions: A PoCUS reference card is a simple, feasi-
ble way to influence resident scanning practices to increase the
number of billable scans generated by residents.

Interrater Reliability of Optic Nerve Sheath Diameter
Measurement Using Real-Time Ultrasonography
Lead Author: Cynthia Oliva, MD, RDMS, Virginia Common-
wealth University Health System
Author: Jason Jennings, MD, RDMS, RDCS, Virginia Com-
monwealth University Health System
Author: Robert Stenberg, MD, Virginia Commonwealth Uni-
versity Health System
Author: David Evans, MD, RDMS, RDCS, FACEP, VCU
Medical Center
Author: Michael Joyce, MD, RDMS, RDCS, VCU Medical
Center

Objectives: Ultrasound measurement of the optic
nerve sheath diameter (ONSD) is a rapid, non-invasive
means to indirectly assess intracranial pressure. Previous
research has demonstrated the ability of emergency physi-
cians to measure ONSD accurately with bedside ultrasound
when compared to CT scan, however the reliability of this
measurement between two or more operators has been
called into question.1,2 Given the need for accurate and
precise measurement to use this as a screening exam, we
sought to determine the interrater reliability between
ONSD measurements obtained in real time by trained
ultrasound physicians.

Methods: Three Emergency Ultrasound trained physi-
cians measured bilateral ONSD of 10 healthy volunteers using
a high-frequency linear transducer. The physicians were
blinded to the other scanners measurements, and no instruc-
tions were given other than to obtain the ONSD. Each sonog-
rapher measured the ONSD in real time and it was recorded
by a research coordinator. All measurements were recorded in
millimeters. Intraclass correlation coefficients (ICCs) were cal-
culated to estimate the interrater reliability.

Results: A total of 60 measurements of ONSD were
obtained. The average measurement was 4.3 mm (3.83–4.77).
Very little variation was found between the three physicians,
with a calculated ICC of 0.82 (95% confidence interval
0.63–0.92).

Conclusions: ONSD measurement obtained by ultra-
sound trained emergency medicine physicians is a reliable
measurement with very little variability between scanners.

References
1. Oberfoell S, Murphy D, French A et al. Interrater reli-

ability of sonographic optic nerve sheath diameter measure-
ments by emergency medicine physicians. J Ultrasound Med
2017;36:1579–1584.2. Hassen GW, Bruck I, Donahue J et al.
Accuracy of optic nerve sheath diameter measurement by
emergency physicians using bedside ultrasound. J Emerg Med
2015;48: 450–457.
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Just-in-Time iPad Didactics for Bedside Ultrasound
Education
Lead Author: William Novak, MD, University of Rochester
Author: Alec O’Connor, MD, MPH, University of Rochester

Objectives: Residency programs embarking upon diag-
nostic point-of-care ultrasound curricula often utilize multiple
day boot camps to provide didactics and hands-on volunteer
scanning sessions. However, removing large groups of resi-
dents from clinical service obligations presents significant pro-
grammatic coverage challenges. Moreover, ultrasound skills
can wane following intensive workshops without subsequent
skill reinforcement.

Methods: Recurrent hands-on ultrasound rounds are con-
ducted in addition to a monthly noon ultrasound didactic
series. Afternoon bedside ultrasound rounds occur on the gen-
eral medicine inpatient service among a small learner group
involving one or two residents and one hospitalist ultrasound
faculty champion. Residents are supervised scanning their
own inpatients, solidifying their understanding through direct
patient care. Standard heart, lung, and abdomen point-of-care
ultrasound is emphasized. Use of an iPad to review ultrasound
images prior to scanning provides just-in-time knowledge
reinforcement.

Results: After one year, we anonymously surveyed our
residents and compared the ultrasound attitudes of those who
participated in iPad ultrasound rounds with those residents
who had not yet participated due to random resident schedule
variation, and 83% of ultrasound rounds residents strongly
agreed that ultrasound skills would be useful to their careers,
versus 64% of residents without ultrasound rounds. Seventy-
four percent of ultrasound rounds residents strongly agreed
that ultrasound training is feasible during residency, versus
58% of residents without ultrasound rounds. Seventy percent
of ultrasound rounds residents strongly agreed that they would
like additional ultrasound rounds sessions, versus 58% of resi-
dents without ultrasound rounds.

Conclusions: Residents who participated in ultrasound
rounds believed even more strongly that point-of-care ultra-
sound training would be useful to their future careers and that
training is feasible during residency. After one year of ultra-
sound rounds, however, most residents still lacked confidence
in their own personal ultrasound skills. To help further refine
skills and increase confidence, we have expanded resident
enrollment in a new two-week point-of-care ultrasound elec-
tive rotation.

Medical Student Interest and Responsibilities within a
General Surgery Community of Practice
Lead Author: Sean McDermott, The Ohio State University
College of Medicine
Author: Stephen Politano, The Ohio State University College
of Medicine
Author: Eliza Beal, The Ohio State University Wexner Medi-
cal Center Department of Surgery

Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University
Author: Ihab Elhassan, The Ohio State University Wexner
Medical Center

Objectives: Ultrasound Communities of Practice (COPs)
have been developed at the Ohio State University College of
Medicine (OSUCOM) as groups of medical students, resi-
dents, and attending physicians who work to further the use of
ultrasound within their specialty through research, education,
and clinical application. Growth of some Communities has
been slow, especially with securing faculty interest. The newly
formed General Surgery COP is approaching the problem of
growth by increasing medical student responsibility early on
in their medical education.

Methods: An electronic survey was sent to all medical
students at OSUCOM to gauge interest in the General Surgery
COP. After an introductory meeting, an additional survey
identified each student’s desire to take on particular leadership
roles within the Community.

Results: Of the 111 medical students who expressed
interest in COP participation through a leadership role,
36 (32.4%) specifically highlighted the surgery COP as one
they would want to hold such a position in. Twenty-one of the
36 students (58.3%) confirmed their desire in a follow-up sur-
vey after an introductory meeting. Of these 21 students,
10 were very interested in a leadership role within clinical
patient care, 7 within education, and 15 within research. Thir-
teen expressed that they would have some interest in an
Administrative role. Additional follow-up meetings have led
to discrete roles and responsibilities being defined for each
interested student.

Conclusions: There is strong interest from the medical
student perspective in holding major roles within the Surgery
COP in the areas of clinical patient care, education, research,
and administration. The great interest from students highlights
the possibility of overcoming difficulties with faculty interest
within COPs by first fostering growth from medical students.
Further analysis will need to be performed as medical student
roles are honed, to determine if faculty interest in COP partici-
pation grows.

Multimodal Methods Integrated into a 5-day Course for
Learning Point of Care Ultrasound
Lead Author: Deanna Jannat-Khah, DrPH, MSPH, Weill Cor-
nell Medicine
Author: Todd Cutler, MD, Weill Cornell Medicine
Author: Elaine Gee, MD, Weill Cornell Medicine
Author: Gregory Mints, MD, Weill Cornell Medicine
Author: Paula Roy-Burman, MD, Weill Cornell Medicine
Author: Tanping Wong, MD, Weill Cornell Medicine

Objectives: Best ways to teach Point-of-Care Ultraso-
nography (PoCUS) are unknown. We developed a five-day
intensive training workshop for hospital healthcare providers.
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The course was intended for novel users with the aim to
achieve proficiency.

Methods: A team of hospitalists developed a PoCUS
course aimed at medicine physicians. Novel approaches were
utilized which have not been used in teaching PoCUS. Stu-
dents were divided into small groups of ten to learn.

Unique features of our course include:

1. atomization of skills into elementary units.
2. multimodal approach, including:

a. prerecorded didactic materials
b. life in-class didactic lectures
c. Hands-on scanning of life human models
d. Image review sessions
e. Case review sessions
f. Anatomy session based on kinesthetic approach

3. Spiral approach in which concepts and skills were
revisited at progressively increasing complexity.

4. Variety of teaching aids including:
a. didactic videos
b. Play-dough
c. anatomy coloring sheets
d. 3D printed ultrasound probes and beams
e. image handouts
f. 3D printed heart models cut according to stan-
dard echocardiographic views.

To assess proficiency, participants had to take a written
exam and a live scanning assessment. Additionally, an online
postcourse survey was distributed via email. Participants were
asked to rate the usefulness of the hands-on didactic materials
utilized during the course.

Results: Thirty students took the class; 93% of participants
passed the written exam and 100% passed the live scanning
assessment. For each topic of the didactic lectures, 92.5–100%
of participants rated the sessions as useful. Everyone rated the
image review and scanning sessions as useful. The 3D printed
hearts and ultrasound beams and probes were rated as 96 and
92% useful. Qualitative feedback from participants indicated
appreciation for the high caliber of instructors, interactive por-
tions of the classes and scanning sessions.

Conclusions: Multimodal and spiral approaches appear
to be well received by learners of PoCUS and resulted in
acceptable performance on testing.

Novel Subjective Visual Indicators to Determine Diastolic
Function in Point-of-Care Cardiac Ultrasound
Lead Author: Cameron Baston, MD, MS, University of
Pennsylvania
Author: Nathaniel Reisinger, MD, Cooper Healthcare System
Author: Wilma CHAN, MD EdM, PERELMAN SCHOOL OF
MEDICINE
Author: Sean Breslin, MD, University of Pennsylvania

Author: Proma Mazumder, University of Pennsylvania
Author: Erik Yarmey, MS, University of Pennsylvania
Author: Anthony Dean, MD, FAAEM, FACEP, University of
Pennsylvania
Author: Nova Panebianco, MD, MPH, Hospital of the Univer-
sity of Pennsylvania

Objectives: The techniques to determine diastolic func-
tion on echocardiography are outside of the skillset of many
emergency department physicians, but this knowledge would
help guide management decisions. This study determines the
performance of a novel set of subjective visual indicators to
predict diastolic dysfunction on comprehensive
echocardiogram.

Methods: Three visual indicators were developed: left
atrial size, mitral valve descent pattern, and subjective ventric-
ular relaxation. Six fellowship-trained physicians received a
brief introduction, then evaluated 40 randomly selected echo-
cardiograms that had been censored to only show the standard
point-of-care cardiac views. The analysis was expanded to
include eight other physicians and repeated for Cohen’s kappa
measurements. Two physicians then performed two months of
self-guided review before evaluating a convenience sample of
50 prospectively collected point-of-care cardiac ultrasounds.
Performance was measured using area under the receiver oper-
ator curve (AUROC) and likelihood ratios.

Results: The overall accuracy of the fellowship-trained
clinicians for diastolic dysfunction was 75% (95% CI 69–80).
The accuracy of capturing severity within 1 degree of severity
was 81% (95% CI 75–86). The AUROC was 0.80 (95% CI
0.74–0.86). The presence of one indicator had a sensitivity of
83.3% (95% CI 77.1–88.5), and specificity of 63.3% (95% CI
49.9–75.4). If all 3 of the indicators were present, the sensitiv-
ity was 48.9% (95% CI 41.4–56.4) and the specificity was
93.3% (95% CI 83.8–98.2). The results for the expanded
group were similar (p = 0.17). The interobserver reliability
was fair, with kappa between 0.28 and 0.38 for the indicators,
and intraobserver kappa was between 0.46 and 0.44. After two
months of self-guided review, the AUROC had improved to
0.95 (95% CI 0.90–1.0).

Conclusions: Three novel subjective visual indicators
had good ability to detect diastolic dysfunction without
advanced echocardiographic techniques. Interobserver vari-
ability in detecting these indicators was higher than expected,
but performance improved significantly with extended
training.

Paramedic Performance of Ultrasound-Guided PIVs: A
Pilot Program
Lead Author: Jennifer Cotton, MD, University of Utah
Author: Bridget Onders, MD, Ohio State University
Author: Creagh Boulger, MD, Ohio State University

Objectives: Paramedics are patients’ first contact for
many life-threatening conditions, where they provide
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lifesaving medications and stabilization prior to arrival in
emergency departments. Because of this they place many
peripheral intravenous (PIV) lines. However, they are limited
by the same difficult IV placements that nurses face. Nursing’s
response was to learn ultrasound-guided (USG) PIV place-
ment. We sought to extend this same response to difficult PIV
placement to paramedics. Our primary objective was to deter-
mine if paramedics could complete ultrasound-guided PIV
training sufficiently to perform them in the field.

Methods: We adapted established medical resident and
nursing training protocols to one for paramedics. The protocol
includes independent reading, a lecture, 3 hours of hands-on
training with simulated vessels, a written exam, and super-
vised USG IV placements on 25 patients before being
“checked off” to perform this skill independently in the field.
Seventeen paramedics at a single fire department site voluntar-
ily enrolled. Ultrasound trained emergency medicine physi-
cians taught and supervised the paramedics through each
phase of their training.

Results: All 17 paramedics have passed the initial hands-
on phase of their training, including a final observed USG IV
placement on a simulated vessel. Sixteen paramedics are now
in the clinical phase of training and are on track to acquire
their 25 supervised USG IV placements on emergency depart-
ment patients to finish their training. One paramedic has com-
pleted the program in its entirety and has already started
performing these in the field.

Conclusions: Paramedics are capable of completing
ultrasound-guided IV training similar to nurses and medical
residents. Paramedics with appropriate training are capable of
performing ultrasound-guided IV placement. Further expan-
sion of programs like this will allow paramedics to place IVs
in patients they previously couldn’t and allow them to admin-
ister live saving medications to critically ill patients.

Point-of-Care Ultrasound (PoCUS) in Hospital Medicine:
An Assessment Survey of Hospitalists’ Behavior Toward
PoCUS
Lead Author: Feda Al-Ali, University of South Carolina
Author: Keith Barron MD, MD, University of South Carolina
Author: Caroline Powell MD, MD, University of South
Carolina

Objectives: A survey was developed among hospitalists
to evaluate physicians’ behavior toward establishing PoCUS
as a core competency measure for all hospitalists.

Methods: An online survey completed by 37 hospitalists
at Palmetto Richland Hospital, SC. It included six questions:
years in practice, PoCUS experience, US confidence obtaining
IVC, one echocardiogram view, volume status and if PoCUS
should be a core competency measure for hospitalists. The
responses were numerical values for the first two questions
and via Likert scale (1–5) for the last four questions. Subse-
quently, simple logistic regression analysis was conducted to
evaluate associations between ultrasound performance

confidence in IVC, heart and volume status in relation with
years in practice and PoCUS experience. The latter were vari-
ables then evaluated with behavior toward establishing PoCUS
as a core competency for hospitalists.

Results: The odds of US performance confidence was
inversely related to years in practice, likely due to incorpo-
rated PoCUS training in medical schools and residencies now-
adays [OR 0.71 95% CI 0.54–0.95, p 0.02]. Expectedly, the
odds of US performance confidence was proportional to
PoCUS experience as categorized by total US images obtained
lifetime [OR 7.27 (95% CI 2.00–26.37, p 0.003]. Moreover,
the odds of supporting PoCUS as core competency for
hospitalists was not significantly associated with years in prac-
tice [OR 0.95 95% CI 0.86–1.04, p 0.26], PoCUS experience
[OR 1.18 95% CI 0.51–2.76, p 0.70] or overall US confidence
[OR 2.07 95% CI 0.75–5.75, p 0.16]. Yet, 59% of the
hospitalists supported PoCUS as a core competency for
hospitalists.

Conclusions: Regardless of years in practice, PoCUS
experience category, or overall PoCUS confidence level,59%
of the hospitalists; of variable clinical backgrounds, felt that
PoCUS was a worthwhile educational opportunity and
supported PoCUS as a core competency for hospitalists. It will
be interesting to see how or if our data changes after the
PoCUS hospitalist training course and application study is
complete. Will there be more or less interest in PoCUS
education?

Point-of-Care Ultrasound in the Diagnosis of Necrotizing
Fasciitis
Lead Author: Chanel Fischetti, MD, University of California,
Irvine
Author: Inna Shniter, MD, University of California, Irvine
Author: John Moeller, MD, University of California, Irvine
Author: John Fox, MD, University of California, Irvine
Author: Shadi Lahham, MD, University of California, Irvine
Author: Eric Abrams, MD, University of California, Irvine
Author: Rana Andary, University of California, Irvine
Author: Monica Desai, University of California, Irvine

Objectives: The purpose of this study is to determine if
necrotizing fasciitis can be accurately diagnosed using point-
of-care ultrasound (PoCUS).

Methods: We prospectively enrolled adult patients in the
Emergency Department (ED) who were suspected of having
necrotizing fasciitis. This included patients presenting with
signs of severe soft-tissue infection who would be getting a
surgical consult and/or CT scan as part of their evaluation. All
patients enrolled in the study received a point-of-care soft-
tissue ultrasound performed by the ED physician. An ultra-
sound fellowship-trained ED physician who was blind to the
clinical data later reviewed and interpreted the ultrasound clips
as concerning for necrotizing fasciitis or not concerning for
necrotizing fasciitis. This determination was based on the
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presence or absence of gas in the tissue. The gold standard for
confirming the diagnosis was surgical exploration.

Results: Ten patients have been enrolled in the study.
Nine patients were used for data analysis. Three patients were
diagnosed with necrotizing fasciitis perioperatively, all of
which had ultrasounds that were interpreted as concerning for
necrotizing fasciitis. Two patients had perioperative diagnoses
of nonnecrotizing infections and three patients were diagnosed
with cellulitis based on Computed Tomography (CT) scan
only. These five patients had ultrasounds that were interpreted
as not concerning for necrotizing fasciitis.

Conclusions: Our preliminary data suggests that PoCUS
can be used to aid in the diagnosis of necrotizing fasciitis.
Additional patients will be required to validate these findings
and determine the sensitivity and specificity of this imaging
modality.

Point-of-Care US in Medical Examinations of Abdominal
Pain at a Local Clinic in Japan
Lead Author: Hideki Toyoda, MD PhD, Happy GI Clinic
Author: Mika Toyoda, Happy GI Clinic

Objectives: To investigate the use of Point-of-Care US
(PoCUS) in medical examinations for cases of abdominal pain
at a local clinic in Japan.

Methods: A total of 135 patients who visited Happy GI
Clinic for the first time for abdominal pain and underwent
PoCUS between September and November 2017 were
included in this study. The most likely diagnosis was deter-
mined based on the results of US and blood tests performed
for abdominal pain. Patients requiring additional examina-
tions, such as computed tomography (CT), or inpatient tre-
atment/surgery were referred to regional medical care support
hospitals, and diagnostic names given at the support hospitals
based on diagnostic imaging, such as CT/MRI, and surgical
findings/pathology results were used as the final diagnoses.

Results: Of 54 cases in which PoCUS suggested that
abdominal pain was caused by organic diseases, 53 were cor-
rectly diagnosed and 1 was reasonably diagnosed. Only 1 case,
a highly obese patient, diagnosed with gallstone pancreatitis
by CT, was undiagnosable. US diagnoses were: gastrointesti-
nal disease in 40, biliary disorders in 7, gynecological diseases
in 4, urological diseases in 2, and torsion of the great omentum
in 1. A total of 21 cases were referred to a hospital. Twenty-
seven were FD and GERD, 16 were IBS. A conservative
approach without treatment was taken for the remaining
35 cases because the cause of abdominal pain was unknown.
Abdominal pain spontaneously resolved in all these cases.

Conclusions: In abdominal pain examinations at a local
clinic, PoCUS was found to be very useful for determining
treatment plans and judging whether patient referral was nec-
essary. As findings were suggestive of gastrointestinal causes
in 63% (85/135) of abdominal pain cases at the clinic, gastro-
intestinal US is essential in PoCUS for abdominal pain exami-
nations. However, observation of the entire abdomen to

investigate the presence of gynecology and urological diseases
is also required.

Prediction of Fatty Liver Disease Using an Automatically
Extracted Sonographic Obesity Biomarker
Lead Author: Arinc Ozturk, MD, Massachusetts General
Hospital
Author: Chen Cui, Massachusetts General Hospital
Author: Laura Brattain, Massachusetts General Hospital
Author: Anthony Samir, Massachusetts General Hospital

Objectives: To demonstrate the feasibility and accuracy
of automatically extracted sonographic skin-to-liver capsule
distance (SCD) measurement as a biomarker for nonalcoholic
fatty liver disease (NAFLD) prediction.

Methods: The institutional review board approved this
single-institution retrospective study, which was performed in
370 patients who underwent sonography-guided liver biopsy
to assess chronic liver disease between January 2014 and
March 2015. B-mode sonographic scans were obtained via
intercostal approach. Biopsy samples were evaluated by a
blinded pathologist using the METAVIR staging system. An
image processing algorithm was developed to automatically
extract the SCD measurement from manually selected B-mode
sonographic images (one image per patient). Images in which
liver capsule and skin (or transducer face) seemed parallel,
were accepted as eligible images. Our algorithm calculated
maximum, minimum, mean, and mid-skin-to-liver capsule dis-
tance in the images. Receiver operating characteristic (ROC)
curve analysis was performed for NAFLD detection and
Spearman correlation analysis was performed to find associa-
tion between SCD measurements and biopsy results.

Results: Area under curve (AUC) analysis to differenti-
ate patients with NAFLD from patients without NAFLD
showed AUC values of 0.76 (95%CI, 0.71–0.81) for SCD
max, 0.73 (95%CI, 0.68–0.78) for SCD min, 0.75 (95%CI,
0.70–0.80) for SCD mean and 0.76 (95%CI, 0.71–0.81) for
SCD mid. As correlation with steatosis stage, we found the
Spearman rho values of 0.46 (p < 0.0001), 0.43 (p < 0.0001),
0.45 (p < 0.0001) and 0.46 (p < 0.0001), for maximum, mini-
mum, mean, and mid-SCD. We could not find significant cor-
relation for fibrosis stage and necroinflammatory stage with
automated skin to capsule measurements

Conclusions: Automated sonographic SCD measurement
is a noninvasive, sonographic biomarker of NAFLD that has
the potential to yield clinically useful information at minimal
incremental cost. Automated sonographic SCD measurement
can successfully differentiate NAFLD patients, which may be
a part of clinical care for NAFLD patients in the future.
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Real-Time Ultrasound-Guided Lumbar Puncture: A
Comparison of Two Techniques
Lead Author: Kara Samsel, MD, Texas Tech University
Health Sciences Center- El Paso
Author: Elaine Situ-LaCasse, MD, Banner University Medical
Center, Tucson
Author: Josie Acuna, MD, Banner University Medical Center,
Tucson
Author: Christina Weaver, DO, Assistant Professor Clinical
Education, AT Still University School of Osteopathic Medi-
cine, Arizona
Author: Randall Blankers, University of Arizona College of
Medicine
Author: Srikar Adhikari, MD, MS, University of Arizona

Objectives: Studies have assessed ultrasound-assistance
(preprocedure landmark identification) for lumbar puncture
(LP); however, literature regarding the use of real-time
ultrasound-guided LP (UGLP) in adults is limited. Two tech-
niques for UGLP have been described and will be referred to
as the paramedian sagittal oblique (PSO) and spinolaminar
oblique (SLO) approaches. Our primary objectives are to com-
pare the procedure outcomes between the two techniques and
assess the ability of emergency physicians to perform UGLPs.

Methods: This was a prospective study at an academic
center. Study participants included emergency medicine
attending and resident physicians, who were randomized into
‘Group P’ (PSO technique) or ‘Group S’ (SLO technique).
Participants viewed an instructional video and completed
hands-on sessions to practice identification of spine
sonoanatomy and real-time needle tracking. Participants per-
formed an UGLP on a training manikin while study investiga-
tors collected procedure data. A postprocedure survey was
administered. Data were summarized by descriptive statistics
using a 95% confidence level. Data are reported as the mean
and standard deviation or median and interquartile
range (IQR).

Results: Thirty-one participants were included. Most par-
ticipants (90.3%) successfully performed the procedure, with no
difference between Group P and Group S (15/16 vs 13/15,
p = 0.953). Group S required a longer average time to complete
the procedure (176.7 � 140.4 seconds vs
311.2 � 202.3 seconds, p = 0.043) and reported a higher overall
level of difficulty (4 (IQR 3–5) vs 6 (IQR 5.5–7.5), p = 0.008).
There was no difference with regard to number of needle passes,
first puncture success, or participants who penetrated the ante-
rior dura or made needle contact with bone.

Conclusions: Emergency physicians can learn UGLP
after a focused training session. There was no difference in
procedure success rates or surrogate markers of procedure
complications between the two techniques. However, longer
procedure times and higher overall difficulty levels were
reported with the SLO technique.

Resident Attitudes Toward Accreditation for Emergency
Ultrasound Fellowships
Lead Author: Jason Fields, MD, Department of Emergency
Medicine
Author: Lindsey Ball, Kaiser San Diego
Author: Landon Pratt, EMRA
Author: Dasia Esener, Kaiser San Diego

Objectives: To determine emergency medicine residents’
perception on accreditation for emergency ultrasound
fellowships.

Methods: This was an online survey study of the Emer-
gency Medicine Residency Association (EMRA) listserv in
July of 2018. The survey asked residents demographic infor-
mation, amount of residency and ultrasound training and per-
spectives on fellowship training. There were 7,526 emails sent
of which 2,626 were opened. Three hundred seventy-three
individuals clicked to perform the survey of which 325 (87%)
completed the survey.

Results: Respondents varied across gender (60% male),
postgraduate year (PGY) (31%PGY1, 30% PGY2 and 40%
PGY3 or above), region (30% Northeast, 25% South, 23%
Midwest and 18% West) and presence of ultrasound fellow-
ship at training program (60%). At the time of the survey, the
median range of scans performed by participants was 151–200
and 97% had received formal training (53% Intro course, 68%
dedicated rotation, 50% ultrasound simulation sessions). Self-
rated competence (0–3) was highest for FAST (weighted aver-
age 2.6) and lowest for bowel (1.0). Most respondents did not
plan to purse fellowship (86%). Regarding fellowship accredi-
tation, 68% agreed or strongly agreed that ultrasound fellow-
ships should be accredited, 64% felt that accreditation will
improve the quality of fellowships and 27% indicated that
accreditation would make them more likely to consider apply-
ing for an ultrasound fellowship. When asked to rank factors
most important for pursuing a fellowship program the stron-
gest factor was geographic location (weighted score–8.3),
followed by the fellowship director/mentorship (6.9), hours
(6.0), salary (6.0), curriculum (5.7), patient population (5.6),
program infrastructure (5.0), accreditation status (4.9), and
research opportunities (3.2).

Conclusions: Current EM trainees and future fellowship
applicants support fellowship accreditation and believe it will
improve training quality. Factors such as location, mentorship
and salary may be more important than accreditation status to
fellowship applicants.
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Retrospective Analysis of eFAST Ultrasounds Performed
on Trauma Activations at an Academic Level-1 Trauma
Center
Lead Author: Samantha Shwe, BS, University of California,
Irvine, School of Medicine
Author: Lauren Witchey, BS, University of California, Irvine,
School of Medicine
Author: Shadi Lahham, MD, MS, University of California,
Irvine, Department of Emergency Medicine
Author: Ethan Kunstadt, MD, MS, University of California,
Irvine, Department of Emergency Medicine
Author: Inna Shniter, MD, University of California, Irvine
Author: John Fox, MD, University of California, Irvine

Objectives: Point-of-care ultrasound (PoCUS) has
become increasingly integrated into the practice of emergency
medicine. A common application is the extended FAST exam
(eFAST). The American College of Emergency Physicians
has guidelines regarding the scope of ultrasound in the emer-
gency department and the appropriate documentation. The
objective of this study was to conduct a review of performed,
documented and billed eFAST ultrasounds on trauma activa-
tion patients.

Methods: This was a retrospective review of all trauma
activation patients during a 10-month period at an academic,
level-one trauma center. A list comparing all trauma activa-
tions was cross-referenced with a list of all billed eFAST
scans. Medical records were reviewed to determine whether
an eFAST was indicated, performed, and appropriately
documented.

Results: We found that 1,507 of 1,597 trauma patients
had indications for eFAST, but 396 (27%) of these patients
did not have a billed eFAST. Of these 396 patients, 87 (22%)
had documentation in the provider note that an eFAST was
performed but there was no separate procedure note. The
remaining 309 (78%) did not have any documentation of the
eFAST in the patient’s chart although an eFAST was recorded
and reviewed during ultrasound quality assurance.

Conclusions: A significant proportion of trauma patients
had eFAST exams performed but were not documented or
billed. Lack of documentation was multifactorial. Emergency
ultrasound programs require appropriate reimbursement to
support training, credentialing, equipment, quality assurance,
and device maintenance. Our study demonstrates a significant
absence of adequate documentation and billing of PoCUS.

Serial Point-of-Care Ultrasound (PoCUS) Examinations
for Inpatient Monitoring of Acute Decompensated Heart
Failure (ADHF)
Lead Author: Aaron Wille, BS, Oregon Health & Science
University
Author: Bryson Hicks, MD, Oregon Health & Science
University
Author: Kevin Piro, MD, Oregon Health & Science University

Objectives: PoCUS holds great potential to augment the
provider’s bedside examination, however the utility of daily
ultrasound examinations in patients admitted to the hospital
for ADHF is unknown. We hypothesized that observations
and measurements produced during serial ultrasound examina-
tions assessing cardiac structure and function, pulmonary vas-
culature congestion, and fluid volume status will aid in clinical
diagnosis and treatment response assessment of these patients.
In particular, we aim to determine whether a specific
measurement—E-point septal separation (EPSS), which is a
surrogate for left ventricular ejection fraction—can be tracked
as a marker of response to therapy.

Methods: We performed a prospective observational
pilot study using convenience recruitment. Adult patients eval-
uated in the emergency department (ED) with a suspected pri-
mary diagnosis of ADHF and subsequently admitted to the
hospital were enrolled. Study ultrasound protocol and data col-
lection was initiated in the ED and repeated daily while admit-
ted. Our standardized ultrasound protocol was derived from
the six-site Cardiovascular Limited Ultrasound Exam (CLUE)
protocol, with additional jugular venous distention (JVD)
assessment. Quantitative EPSS, JVD, and inferior vena cava
measurements were collected, while lung pathologies includ-
ing alveolar interstitial syndrome and pleural effusions were
evaluated in a standardized qualitative manner. Blinded inpa-
tient providers completed daily standardized reporting forms
recording physical exam findings and clinical assessments
related to fluid volume status. Patient demographics, medical
history, inpatient clinical data, and physician assessment data
were collected to compare with daily ultrasound assessments.
Agreement between PoCUS estimates and transthoracic echo-
cardiography (TTE) calculated EPSS was also assessed.

Results: Subject enrollment is ongoing and there is insuf-
ficient data to draw Conclusions at this time. However, we feel
that positive or negative Conclusions from this study will be
valuable to the PoCUS community. Investigators will provide
preliminary or results at AIUM requested timelines.

Conclusions: To be determined at completion of enroll-
ment and analysis.

Sonographic Volume Assessment by Novice and Expert
Scanners of Healthy Patients and Patients with Chronic
Disease Pre- and Postblood Removal
Lead Author: Bridget Onders, MD, Ohio State University
Author: Creagh Boulger, MD, Ohio State University
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University
Author: Sarah Gartner, Ohio State University
Author: Elizabeth Huffman, The Ohio State University College
of Medicine
Author: Scott Cardone, MD, Ohio State University

Objectives: Previous research in the field of ultrasound
has explored many different scans aimed to assess volume sta-
tus. Our study wishes to compare head to head the accuracy
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and reliability of ultrasound scans for volume assessment that
performed well in other studies. Additionally, our study will
look at the interrater reliability of each scan and the impact a
scanner’s training level has on results. Overall, potential bene-
fits of this study include discovery of noninvasive means of
assessing volume responsiveness in various patient
populations including the chronically and critically ill.

Methods: Novice and Experienced scanners were rec-
ruited. Each scanner will watch a tutorial video giving basic
instructions on how to execute the seven scans that they will
be performing in the study. We coordinated with local blood
drives and dialysis clinics Both scanners performed the seven
scans before the patient’s blood removal and after the patient’s
blood removal. Measurements, images, and videos of the
scans were recorded. The data will be analyzed by assessing
speed and precision in order to determine reliability and accu-
racy of the ultrasound scans for volume assessment. The accu-
racy of the scans will be assessed by a blinded expert reviewer
using a previously published B-Quiet Scale. Values for each
of the variables will be organized between healthy vs. patients
with chronic disease population and novice vs. expert scanner.
Data will be analyzed to determine if there is a statistically sig-
nificant difference between novice and expert scanners for
each of the scans as well as if there is a statistically significant
difference between the different scans.

Results: Data actively being collected. Will be complete
by Jan 1, 2019

Conclusions: Pending data collection

The Creation and Validation of a Transesophageal
Echocardiography (TEE) Objective Standardized Clinical
Exam (OSCE)
Lead Author: Steven Shen, The Ohio State University College
of Medicine
Author: Steven Shen, The Ohio State University College of
Medicine
Author: Michael Prats, MD, OSU
Author: John Su, Ohio State University College of Medicine
Author: William Perez, MD, Department of Anesthesiology,
Ohio State University
Author: Timothy Obarski, DO, FACC, FACP, Department of
Cardiology, Ohio State University
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: Transesophageal echocardiography (TEE)
offers many benefits over transthoracic echocardiography
(TTE) in cardiac resuscitation. TEE, however, remains a com-
plex skill that is highly operator dependent. Using the
HeartWorks simulator, an Objective Standardized Clinical
Exam (OSCE) has been created to assess the relative skill,
knowledge, and attitude of its participants in TEE.

Methods: A combination of residents (PGY1-PGY4) and
fellows (PGY5+) specialized in Cardiac Anesthesiology and
Cardiology were recruited for our study. Using Qualtrics,

participants first took a 31-item demographic survey that clas-
sified them based medical specialty, previous TEE experience,
and confidence in performing a TEE scan. Following the sur-
vey, participants took a preliminary 10-question knowledge
exam. They then completed three simulated clinical cases in
which they acquired ultrasound images and answered ques-
tions based on their findings: one 24-point normal physiology
scan and two 6-point scans featuring abnormal ultrasound
findings. These points were totaled for a composite score of
46 possible points.

Results: Based on our current data, residents that partici-
pated in our study scored an average of 26.5 points whereas
fellows demonstrated an average score of 41. Additionally,
participants who noted no prior TTE experience scored an
average of 25.3 points compared to those who noted prior
TTE experience scoring an average of 38.7. Recruitment for
our study is ongoing with 6 current participants.

Conclusions: Ultrasound simulation offers a low-risk
environment in which learners can safely develop the psycho-
motor and decision-making skills to better approach real-world
scenarios. As the use of TEE continues to gain popularity in the
setting of cardiac arrest and peri-arrest, new training options will
need to be developed to meet this rising need. We constructed
an OSCE to create standardized benchmarks for judging TEE
proficiency. In future studies, we hope to continue exploring
novel means of assessing TEE competency and teaching the
technique.

The Use Of Point-Of-Care Ultrasound To Accurately
Measure Cardiac Output in Flight: A Case Report
Lead Author: Heidi Hutchison, MD, Mercy St. Vincent Medi-
cal Center
Author: Madalyn Popil, Ohio University Heritage College of
Osteopathic Medicine
Author: William Krebs, DO, RDMS, Mercy St Vincent Medical
Center
Author: Alexandra Murray, DO, Mercy Life Flight Network

Objectives: Point-of-care ultrasound (PoCUS) is a quick,
accurate tool to assess a patient’s cardiovascular and hemody-
namic status. Resuscitation often begins in the prehospital set-
ting and may continue during interfacility transport if the
patient needs a higher level of care. As such, there is signifi-
cant potential for increased use of PoCUS to guide resuscita-
tion in the prehospital setting and during interfacility
transport.

Methods: The patient was in the supine position in the
aircraft with chest exposed. Using a SonoSite iViz ultrasound,
a 1–5 MHz phased array was used to obtain both parasternal
long and short axis views. M-mode was utilized to obtain an
E-point septal separation (EPSS).

Results: A 56-year-old male presented to a rural emer-
gency department with chest pain and was found to have an
inferior ST-elevation myocardial infarction. Local helicopter
air ambulance was called to transport the patient to a facility
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capable of cardiac catheterization. Enroute, the flight physician
performed a cardiac PoCUS exam which revealed a
hypokinetic inferior wall and overall appearance of decreased
contractility. EPSS was measured at 0.8 cm, indicating a mod-
erate left ventricular ejection fraction (LVEF) reduction of
approximately 40%. A cardiac left ventriculogram later con-
firmed a 40% ejection fraction as well as wall motion abnor-
malities of the inferior wall. The patient was found to have
100% occlusion of the right coronary artery that was
revascularized with balloon angioplasty and a drug-eluting
stent.

Conclusions: PoCUS can be utilized in the prehospital
setting to measure EPSS and LVEF. EPSS is an objective vali-
dated assessment of ejection fraction and can be easily
obtained with PoCUS. The early identification of decreased
cardiac function in the field or during transport could improve
patient outcomes by guiding resuscitation in the
undifferentiated shock patient and providing additional infor-
mation to members of the healthcare team who will continue
care of the patient at the receiving hospital.

The Utility of Point of Care Ultrasound in Patients with
Suspected Hip Fractures
Lead Author: Peter Mingione, PA-C, North Shore University
Hospital
Author: Allison Cohen, MD, north shore
Author: Mathew Nelson do, Northshore
Author: Victor Huang, MD, North Shore Hospital
Author: Nima Jilali, MD, North Shore Hospital

Objectives: The purpose of this study is to evaluate the
utility of PoCUS findings in adult patients with suspected hip
fractures in the Emergency Department (ED). The objective is
to determine whether lack of either hip effusion or hematoma,
with inability to visualize a fracture can rule out an occult hip
fracture as well as to determine the sensitivity of ultrasono-
graphic findings in patient’s hip discomfort after injury.

Methods: This is a prospective trial in an academic
emergency department. Patients are eligible if the clinical ED
provider has a clinical suspicion for an occult hip fracture. The
exam begins with the asymptomatic hip using a curvilinear
probe. The ultrasonographer documents the presence of a hip
effusion and its maximum diameter and if a fracture is visual-
ized. The femur is then scanned in a coronal plane to evaluate
for evidence of hematoma. The exam is repeated on the
contralateral side.

Results: This study is currently ongoing. Twenty-nine
patients have been enrolled, and 26 were found to have hip
fractures, either intertrochanteric or femoral neck. A fracture
site was visualized in 2 patients. Hip effusions were present in
23 of the patients and a femoral neck hematoma was seen in
1 patient. All patients with fractures had sonographic findings.
Three patients with negative x-rays went on to either MRI or
CT scans. No ultrasonographic findings were present on these
patients.

Conclusions: Hip pain after injury is a common orthope-
dic complaint in Emergency departments. Initial diagnosis is
often made using x-rays. Patients with normal x-rays with a
clinical concern for fracture often require admission for MRI,
which is the gold standard. The preliminary data of this study
shows that patients with hip fractures often have ultrasono-
graphic findings which could make it a useful screening tool.
The study is ongoing to determine the negative predictive
value.

The Value of Having Incoming PGY-1s Trained in Point-
of-Care Ultrasound: A Survey of Residency Program
Directors
Lead Author: Aska Sturdevan, BA, UC Davis School of
Medicine
Author: Michael Schick, DO, MA, UC Davis Medical Center

Objectives: Ultrasound has increasingly been used as an
adjunct for undergraduate medical curricula, which has shown
value for student education. However, it’s unclear if this equa-
tes to meeting meaningful clinical milestones and residency
program expectations. As educators attempt to balance an
ever-compacted medical school curriculum it’s important to
define the essential components. This study aims to evaluate
the perceived value residency program directors have for basic
competence in ultrasound as students graduate and enter their
first year of postgraduate training.

Methods: A 19-question survey was sent to all Emer-
gency Medicine, Family Medicine, Internal Medicine, and Gen-
eral Surgery residency program directors in the United States.
Program director and residency email addresses were sourced
from publicly available information online, and the survey was
emailed twice over a period of four months. Simple descriptive
statistics were performed to analyze the data.

Results: A total of 1,610 program directors were emailed,
with 204 complete responses recorded. The majority of responses
were from EM PDs (67), followed by FM (52), IM (51), and Sur-
gery (12), with 22 responses from PDs of indeterminate special-
ties. The top three areas categorized as essential knowledge for
incoming PGY-1s included basic knowledge of radiologic anat-
omy, basic knowledge of the most appropriate clinical uses of
PoCUS, and basic knowledge of the limitations of PoCUS. The
topics more likely to be deemed nonessential included therapeutic
or monitoring uses of PoCUS and use of PoCUS for
resuscitation.

Conclusions: There are specific competencies in PoCUS
that residency PDs categorize as essential for interns, suggesting
a core set of skills and knowledge most residency programs
desire. Conversely, there are more advanced techniques classi-
fied as nonessential, possibly due to variations in training across
programs and need for initial direct supervision. These findings
suggest value to formal, but limited training and competency
assessment of a core PoCUS skillset during medical school.
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The Ultrasound Digital Badging Curriculum of Eastern
Virginia Medical School: A Competency-Based, Self-
Directed Roadmap to RDMS With Intra and
Extracurricular Components
Lead Author: Ciara Jenkins, MS, Eastern Virginia Medical
School
Author: Craig Goodmurphy, PhD, Eastern Virginia Medical
School
Author: Felicia Toreno, PhD, RDMS, Eastern Virginia Medi-
cal School
Author: Katherine Schaffer, MS, Eastern Virginia Medical
School
Author: Lane Fortney, MS, Eastern Virginia Medical School
Author: Bradford Boyette, MPA, Eastern Virginia Medical
School

Objectives: EVMS has developed an ultrasound curricu-
lum with Intracurricular and extracurricular components for
students to build a digital badge portfolio assessing their skills
and competencies. By completing the badging curriculum stu-
dent are eligible to challenge the SPI (sonographic principles
and instrumentation) and the RDMS (Registered Diagnostic
Medical Sonographer) Abdomen exams.

Methods: Each badge block will include a final “review
badge” that incorporates a Blackboard based review of the
blocks knowledge-based materials, via a 50 question quiz and a
skills competency assessment in a badging OSCE. The curricu-
lum is based on dividing the SPI and RDMS (abdomen)
requirements into three progressive badging blocks with
30 badges per level. Bronze is composed of ultrasound sessions
contained within the first two years of the integrated Care For-
ward EVMS curriculum while Silver and Gold are predomi-
nantly extracurricular and require students to be self-directed
(SDL) for completion. Each block combines sonosavvy compo-
nents using SonoSim video and postquizzes prior to skills labs.
Students complete intracurricular labs for Bronze badges and
build their badging portfolio in Blackboard to gather badge
requirements. Quantitative performance metrics for each badge,
skills assessments, and SPI and RDMS completion rates will be
gathered. Qualitative data includes measuring attitudes,
responses, and student satisfaction with the curriculum through-
out the implementation. Competency will be evaluated by
EVMS ultrasound faculty at each stage and competency degra-
dation will also be monitored.

Results: The curriculum commenced with the incoming
MD class of 2018. At submission, three intracurricular badges
with an average performance of 94% were completed. The
presentation will lay out the logistical considerations, compo-
nents of the curriculum with examples of the modules, badges,
and badge blocks as well as the formats of assessment and
mastery levels for each stage.

Conclusions: This program is motivational, progressive,
and meets the LCME mandate for including SDL, narrative
feedback and competency-based skills.

Training the Trainers; a Near Peer Proctoring Program at
Ohio State University
Lead Author: Martina Diaz-Bobillo, The Ohio State College
of Medicine
Author: Michael Howell, The Ohio State University College of
Medicine
Author: Charles McCombs, The Ohio State College of
Medicine
Author: Creagh Boulger, MD, Ohio State University
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: Medical students at The Ohio State Univer-
sity College of Medicine can participate in Ultrasound Interest
Group (USIG) scanning sessions, during which they are typi-
cally taught by other students, residents, and ultrasound fac-
ulty. We aim to define and evaluate the effectiveness of a
structured medical student proctoring program.

Methods: The USIG extracurricular scans are intended
to correlate with the first three years of medical school. To be
qualified to proctor a scan, we require that the medical student
have already completed that component of the USIG curricu-
lum. We provide the proctor with guides for each scan created
by senior medical students and approved by ultrasound fac-
ulty. In addition, we hold a 30-minute review before each
scanning session where proctors can receive instruction and
practice scanning with ultrasound faculty before teaching the
lesson. We are evaluating the program based on rate of partici-
pation in the proctor program and survey data regarding its
educational value.

Results: In the summer of 2018, after establishing the
proctor training program, we had 15 students (years M2–M4)
sign up for the 7 summer sessions, compared to 7 proctors in
2017 for 8 sessions. We are seeing similar results during our
first two fall sessions. We expect that our survey results will
reflect that students are more likely to sign up to proctor and
are more comfortable doing so with the establishment of this
teaching program.

Conclusions: It’s well-established that teaching can be
an effective way to master a topic. We believe this remains
true for point-of-care ultrasound education in medical school.
Not only does this program provide students with additional
time to practice scanning, it also fosters mentorship between
medical students. Possible future changes include requiring
proctors to demonstrate skill for each scan before they’re per-
mitted to teach, and creating additional educational materials
for proctors to utilize during teaching sessions.

Ultrasound Basics for Entering Medical Professionals
Lead Author: Melissa Kozakiewicz, MD, Wake Forest Univer-
sity School of Medicine
Author: Courtney VanderMeersch, University of South Caro-
lina School of Medicine, Columbia
Author: Sarah White, MD, Wake Forest University Depart-
ment of Maternal-Fetal Medicine

S133

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019



Author: Sarah Shepard, DO, Wake Forest School of Medicine
Author: Joshua Nitsche, MD, PhD, Wake Forest School of
Medicine
Author: Brian Brost, MD, Wake Forest School of Medicine

Objectives: This self-guided curriculum with focused
faculty assessment is designed to instill confidence and com-
petency in the following areas of ultrasound: image optimiza-
tion, image formation, probe movements, and visual mapping.

Methods: The aim of each module is to accrue under-
standing of an ultrasound component, while showing compe-
tency in previous module components. It uses inanimate
objects as a scanning surfaces to assure focus on ultrasound
technique, not structure detail.

• Preparatory Module—students are given resources
to introduce them to the basics of ultrasound and
its’ terminology

• Module 1—students become oriented to the ultra-
sound machine knobs and probes, and learn how
to use functions on the ultrasound machine to pro-
duce an ideal image

• Module 2—students learn how to predict what
image will be produced when the probe is placed
in a specific location, and where to place the probe
to re-create an image shown to them

• Modules 3 and 4—students learn what images are
produced by various probe movements, and which
probe movement must be made to obtain an image

• Module 5—students learn how to identify
unknown object they are scanning, and its’ orienta-
tion in space

Results: The curriculum modules aid students in navigat-
ing and understanding the components of ultrasound. The pre-
paratory module develops a basic understanding of ultrasound
components. Module one establishes skills needed for image
optimization. Module two develops skills needed to predict
what image will be produced. Modules three and four estab-
lish comfort with probe movements. Finally, module five
develops the ability to identify an unknown object and its’ ori-
entation in space.

Conclusions: This curriculum will serve as a learning
tool for developing competency and comfort in ultrasound for
entering medical professional by highlighting key aspects of
ultrasound that will collectively enhance learners’ comfort and
understanding when scanning on human structures.

Ultrasound Curriculum for Internal Medicine Residency
Lead Author: Bobak Akhavan, MD, University of Texas at
Houston
Author: Amee Amin, MD, University of Texas at Houston
Author: Richard Gordon, MD, University of Texas at Houston

Objectives: Utilization of Point-of-Care Ultrasound
(PoCUS) has rapidly expanded in the recent years. There are
now PoCUS applications for more than 20 medical specialties.
Furthermore, ultrasound guidance is the standard of care for
certain invasive bedside procedures. However, bedside ultra-
sound is not yet a standard part of Internal Medicine
(IM) residency training. Little published literature exist
describing curricula for IM residency training. We present the
UTHealth McGovern Medical School Department of Internal
Medicine PoCUS curriculum

Methods: We surveyed 34 IM senior residents to assess
the current level of exposure, where their experiences come
from, and how they are currently using PoCUS. Lastly, inven-
tory of training resources and time was taken.

Results: The resident survey showed very little formal
exposure to ultrasound, before and during residency. There
was nothing more than brief informal training sessions. Resi-
dents only incorporated PoCUS into their assessment of high
acuity patients and postcardiac arrest care 12% and 13% of the
time, respectively. We structured six ultrasound topics that fol-
low the timeline of our ambulatory rotations in a six plus two
style residency curriculum. The blocks are led by faculty from
various ultrasound backgrounds, such as emergency medicine,
critical care, and hospitalist medicine. Each session has
approximately three groups of four residents paired with a
standardized patient and an ultrasound machine. They are tau-
ght a skill by faculty and given an opportunity to practice this
skill at the same time. The second part of the curriculum
allows residents to take their learned skills to real patients by
acquiring and recording scanned images, as required by our
case log. These images will be reviewed by faculty, while also
reviewing pathological clips for comparison.

Conclusions: We present an initial Internal Medicine
PoCUS curriculum designed in the setting of limited resources
and trained faculty.

Ultrasound Findings of Soft-Tissue Reactions From
Vaccinations
Lead Author: Nisha Narayanan, MD, New York University
Author: Ee Tein Tay, MD, New York University

Objectives: Local inflammatory reactions at the vaccina-
tion site have been reported as a rare complication after intra-
muscular injections. Swelling, erythema, and tenderness from
vaccine reactions may be difficult to differentiate from soft-
tissue infections and may lead to unnecessary intervention and
treatment. Ultrasound has been used to characterize both soft-
tissue infections and local allergic reactions. Ultrasound find-
ings of vaccination site reactions have been previously
described, but the sonographic characteristics of local soft-
tissue reactions at these vaccination sites have not been com-
pared to the sonographic appearances of soft-tissue infections.
This case series aims to describe the ultrasound findings of
vaccine-related soft-tissue reactions compared to soft-tissue
infections on ultrasound.
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Methods: Point-of-care ultrasound was performed on
patients who presented with arm pain and swelling with concerns
of infection after vaccination to the upper extremity. Treatment
decision was based on physical exams and ultrasound findings.
Patients were then followed up one week later for subsequent
medical complications. We describe the ultrasound characteristics
of these vaccine-related cases compared to sonographic appear-
ances in patients with soft-tissue infections.

Results: Sonographic soft-tissue findings of vaccine reac-
tions were associated with thickened subcutaneous tissue when
compared to the contralateral, unaffected side. This is consistent
with physical findings of inflammation on examination. Linear,
striated, horizontal, and hypoechoic lines were also visualized,
which are similar to previously described cases of angioedema
associated with local allergic reactions. This differs from thick-
ened skin with cobblestoning findings in cellulitis, or the pres-
ence of fluid collections in abscesses.

Conclusions: Sonographic findings may assist in differ-
entiating between local vaccine reactions from soft-tissue
infections in patients who have been recently vaccinated, as
this may be difficult to differentiate on physical exam alone.
Further study is warranted for clinical application to reduced
unnecessary antibiotic use or other treatment modalities.

Upping the Ante: Improving PoCUS With Protocol Driven
Intervention
Lead Author: Bridget Onders, MD, Ohio State University
Author: Lauren Branditz, MD, Ohio State University
Author: Creagh Boulger, MD, Ohio State University
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: Point of care ultrasound has expanded in utili-
zation by emergency medicine physicians; however, given that
the exams being performed are focused and often seek to
answer a specific question, variability exists in image acquisi-
tion. In order to improve exam quality, protocols have been
suggested to increase consistency and structure while
maintaining a focused nature. Protocols are a mainstay of com-
prehensive ultrasound and should be carried over with modifica-
tion to PoCUS. Although there is room for deviation given a
patient’s overall status and stability, the protocol is to be used as
the standard of care whenever possible.

Methods: A retrospective chart review of point-of-care
ultrasounds performed in emergency departments linked to
our academic institution (a tertiary-care academic center and a
linked community emergency department) was performed
using a cloud-based point of care ultrasound workflow man-
ager. One hundred 94 cardiac point-of-care ultrasounds per-
formed from January-March 2018 were analyzed for views
acquired.

Results: Data demonstrated poor compliance with acquisi-
tion of all recommended views. Of these scans, only 26.8%
(52) had all five images recommended in the protocol. The

average number of views obtained during a cardiac ultrasound
was found to be 3.515 with the protocol recommending five
scans.

Conclusions: Protocols define a minimum for an exam
to be adequate, as well as a benchmark for an ideal study for a
given exam with the ultimate goal of improving patient care
by decreasing missed pathology and misdiagnosis. Current
compliance with these protocols has been demonstrated to be
poor. Some proposed reasons for poor compliance include
patient acuity, clinical workload, and lack of knowledge of the
protocols. In follow-up to this initial data we will be
implementing an educational intervention and machine based
tools with a goal of improved knowledge and compliance with
protocols.

Use of Point-of-Care Ultrasound to Diagnose Achilles
Tendon Rupture in Cadaver Models
Lead Author: Marina Rubin, MD, Newark Beth Israel
Author: Devjani Das, MD, Northwell Health, Staten Island
University Hospital
Author: Josh Greenstein, MD, Staten Island University
Hospital
Author: Emily Bokser, STATEN ISLAND UNIVERSITY
HOSPITAL
Author: Cara Brown, Northwell Health, Staten Island Univer-
sity Hospital
Author: Brendan Lally, Broward General
Author: Abbas Husain, MD
Author: Josie Acuña, MD, University of Arizona
Author: Radhika Ghosh, Staten Island University Hospital

Objectives: In the emergency department, diagnosis of
Achilles tendon (AT) rupture is reported to be missed in over
20% cases. Ultrasound is reliable in diagnosing AT rupture,
but there is scant literature evaluating use of cadaver models
as a ultrasound teaching modality. We hypothesize that emer-
gency medicine residents can accurately utilize ultrasound to
diagnose AT rupture in cadaver models after a brief training
course.

Methods: A prospective study of a convenience sample
of 23 emergency medicine residents was performed at the Bio-
skills Education Center, teaching center for the Northwell
Health System. Residents were divided into two learner
groups: an independent learner and a cadaver instruction
group. The independent learner group received a thirty-minute
online didactic lecture demonstrating how to diagnose a rup-
tured AT. The cadaver instruction group received hands-on
instruction on two cadaver leg models with a ruptured and
normal tendon. Prior to the study, all participants took an
eight-question quiz regarding their experience and comfort
level using ultrasound for musculoskeletal applications. Both
groups then participated in identifying normal or ruptured AT
on six cadaver leg models. Participants were blinded to
whether the tendon was artificially ruptured by study investi-
gators. Accuracy of the residents’ diagnoses were studied,
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with subgroup analyses by year of residency training and
learner group.

Results: Sensitivity and specificity for the hands-on
learning group was 96% and 100% and independent learner
group was 89% and 82%, respectively. The overall sensitivity
and specificity was 91% and 88%. There was a trend toward
successful identification with increased years of residency
training. Only 17% of residents had previously attempted to
identify a ruptured Achilles tendon with ultrasound.

Conclusions: Cadaver leg models can be used as a
potential ultrasound training modality. Residents with limited
ultrasound experience were highly successful in identifying a
normal versus ruptured AT after a brief training session.

Obstetric

Utility of Screening for Intrauterine Growth Restriction for
Prenatally Diagnosed Marginal Placental Cord Insertion
Lead Author: Ashley Peterson, MD, Tufts Medical Center
Author: Rajeshwari Kalyanaraman, Tufts Medical Center
Author: Sabrina Craigo, MD, Tufts Medical Center

Objectives: Abnormalities of placental cord insertion,
such as marginal cord insertion (MCI), have been associated
with poor obstetric outcomes in large population studies. In our
tertiary-care center, we routinely recommend follow-up surveil-
lance ultrasonography to screen for intrauterine growth restric-
tion (IUGR) in the third-trimester if an MCI is detected
prenatally. We aimed to assess the incidence of IUGR detected
in the third-trimester when MCI is diagnosed prenatally.

Methods: We performed a retrospective case–control
study of patients imaged at Tufts Medical Center’s Perinatal
Diagnostic Center between January 1, 2014 and June 1, 2018.
Patients were identified using relevant ICD-9 and ICD-10 bill-
ing codes. We defined MCI as insertion of the umbilical cord
within 2 cm of the placental edge. Controls were selected
using 1: 1 matching for maternal and gestational age for the
indication of fetal hydronephrosis, a diagnosis that is not asso-
ciated with increased risk of IUGR. We defined IUGR as less
than the 10th percentile of expected growth for gestational
age. Patients with multiple gestations, velamentous placental
cord insertion or fetal anomalies were excluded from analysis.

Results: Data from 112 patients with sonographically
detected MCI during the second trimester were included and
112 patients were selected as controls. Nine patients (8.0%)
with MCI were diagnosed with IUGR on follow-up ultrasound
compared with controls (2.6%). On univariate analysis, MCI
was significantly associated with IUGR (p = 0.02). Multivari-
able regression analysis including MCI, advanced maternal age,
history of IUGR in a previous pregnancy, smoking, in vitro fer-
tilization, preexisting hypertension, preeclampsia,
oligohydramnios, and substance use disorder revealed that MCI
was not independently associated with IUGR in the third-
trimester.

Conclusions: Sonographic surveillance of pregnancies
with prenatal diagnosis of MCI is not associated with an
increased incidence of IUGR detected in the third-trimester at
our institution. Further larger prospective studies are needed to
confirm this.

What Factors Are Associated With Resolution of Vasa
Previa Diagnosis?
Lead Author: Cara Staszewski, MD, Stony Brook University
Hospital
Author: Malini Persad, MD, MPH, Stony Brook University
Hospital
Author: Diana Garretto, Stony Brook University Hospital
Author: Kimberly Herrera, Stony Brook University Hospital

Objectives: To identify characteristics of patients with
vasa previa (VP) that subsequently resolved on imaging.

Methods: Retrospective cohort study of all patients diag-
nosed with VP from 2007 to 2017. Women were identified by
ICD codes. VP was defined as a velamentous cord insertion with
fetal vessels overlying the cervix or, succenturiate placenta where
the connecting fetal vessels course over the cervix. If VP was no
longer seen on subsequent imaging, it was defined as resolved.
Charts with incomplete medical records were excluded. Maternal
demographics, gestational age at diagnosis, management and
delivery outcomes and placental findings were reviewed. Data
analyses were performed with statistical significance defined
as p < 0.05.

Results: Over the included time period, there were ~
35,000 deliveries, 28 (0.08%) of which had VP diagnosed.
Seventeen percent of VP cases resolved (N = 5/28). Resolu-
tion of VP had a trend toward significance if it was diagnosed
at later GA. Postpartum placental findings of “other” were
more likely in the resolved VP group.

Conclusions: Women were more likely to have resolu-
tion of VP if their diagnosis was made at later GA at diagno-
sis, or ultimately, an incorrect diagnosis of VP confirmed on
placental finding.

What Factors Influenced the Success or Failure of a
Cerclage Placement in Pregnant Women High Risk for
Preterm Births?
Lead Author: Ann Chau, MD, LSUHSC, Department of
OB/GYN
Author: Candice Schwartzenburg, LSUHSC, Department of
OB/GYN
Author: Joseph Hagan, ScD, LSUHSC, Department of
OB/GYN
Author: Jamaan Kenner, MD, LSUHSC, Department of
OB/GYN

Objectives: To investigate which factors influenced the
success or failure of a cerclage placement in pregnant women
having a shortened cervix and previous preterm births.
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Methods: In this retrospective cohort study, we investi-
gated singleton pregnancy outcomes of women with previous
preterm delivery (< 34 weeks) who had a cerclage due to a
shortened cervix before 24 weeks of gestation (< 25 mm).
They all received intramuscular (250 mg) or transvaginal
(200 mg) progesterone from 16 weeks to 36 weeks of gesta-
tional age. We added Nifedipine whenever these women still
had preterm labor or a progressively shortening cervix despite
of cerclage and progesterone. Failure of a cerclage was defined
as delivery prior to 37 weeks of gestational age. Our Institu-
tional Review Boards approved this study. Fisher exact test
and logistic regression analysis were used for statistical
analyses.

Results: Sixty-eight women, who met the inclusion
criteria, had 8 Shirodkar and 60 McDonald cerclages. Twenty-
six (38.24%) women had failed cerclages. Women having
failed cerclage delivered at 32 � 5.4 weeks versus
38 � 0.9 weeks in the success group (p = 0.001). Women with
preterm premature spontaneous rupture of membranes
(PPSROM) were more likely associated with failed cerclages
(25/26 = 96.15% versus 1/42 = 2.38%, p < 0.001). Preterm
labor (PTL) occurred more frequently in failed cerclages
(25/26 = 96.15% versus 0/42, p < 0.001). Suture types,
cerclage methods, gestational age at cerclage placement, a sec-
ond rescue cerclage, prepregnancy BMI, BMI at cerclage
placement, pregestational diabetes, hypertension, poly-
hydramnios, large for gestational age fetus were not associated
with the cerclage outcomes (p > 0.05). After controlling the
gestational age at cerclage placement, the distal functional
closed cervical length, the length between cerclage and inter-
nal os, the length between the cerclage and external os, the
cervical dilation between 16 and 24 weeks did not signifi-
cantly affect the cerclage outcomes (p > 0.05).

Conclusions: PPSROM and/or PTL were significantly
associated with failed cerclages. We suspected that inflamma-
tion might lead to a failed cerclage.

Placental Thickness on Ultrasound and Neonatal Birth
Weight
Lead Author: Odessa Hamidi, MD, Penn State Hershey Medi-
cal Center
Author: Avi Hameroff, MD, The Pennsylvania State University
College of Medicine, PennState Health Milton S. Hershey
Medical Center, Division of Maternal Fetal Medicine, Depart-
ment of Obstetrics and Gynecology
Author: Allen Kunselman, Penn State Hershey College of
Medicine
Author: William Curtin, Penn State Hershey Medical Center
Author: Risha Sinha, MD, Northwell Health
Author: Serdar Ural, MD, The Pennsylvania State University
College of Medicine, PennState Health Milton S. Hershey
Medical Center, Division of Maternal Fetal Medicine, Depart-
ment of Obstetrics and Gynecology

Objectives: Our study aims to investigate the relationship
between maximal placental thickness during routine anatomy
scan and birth weight at delivery.

Methods: This retrospective descriptive study analyzed
200 term, singleton deliveries in 2016 at Penn State Hershey
Medical Center. We measured maximal placental thickness in
the sagittal plane from the ultrasound images of the placenta
obtained at the 18–21 week fetal anatomy screen. The relation-
ship between placental thickness and neonatal birth weight
was assessed using Pearson’s correlation coefficient (r) with
95% confidence interval (CI). Logistic regression was used to
assess the association with secondary binary outcomes of
NICU admission and poor APGAR scores. Two-sample T-
tests were used to assess for differences attributable to medical
comorbidities (pregestational diabetes, gestational diabetes,
chronic hypertension, gestational hypertension, preeclampsia
and eclampsia).

Results: Placental thickness had a positive correlation
with neonatal birth weight (r = 0.18, 95% CI = (0.05, 0.32)).
The mean placental thickness measured 34.2 � 9.7 mm. The
strength of the correlation remained similar when adjusting for
gestational age (r = 0.20) or excluding medical comorbidities
(r = 0.19). Logistic regression analysis demonstrated no asso-
ciation between placental thickness and NICU admission,
APGAR scores

Conclusions: Our study demonstrated a positive correla-
tion between sonographic placental thickness and birth weight.
Future prospective studies are warranted in order to further
investigate whether a clinically significant correlation exists
while adjusting for more covariates. As an abnormally thick
placenta may indicate implantation problems of placental dis-
ease, another area of future study is correlation with placental
pathology and adverse pregnancy outcomes.

A Retrospective Review of Copy Number Variants and
Ultrasound-Detected Soft Markers
Lead Author: John Ross, DO, Geisinger
Author: Lindsay Bailey, LGC, Geisinger
Author: Amanda Young, MS, Geisinger
Author: John Ross, DO, Geisinger
Author: Pallvi Singh, DO., Geisinger

Objectives: Chromosomal Microarray Analysis (CMA)
is becoming the standard test in women undergoing prenatal
diagnostic genetic evaluation in the setting of anomalous fetus.
It is unclear if fetuses with ultrasound-detected soft markers
(SM) should undergo similar evaluation. Our aim was to deter-
mine the frequency of ultrasound-detected SM in
fetuses/children with a clinically reported copy number vari-
ant (CNV).

Methods: We conducted a retrospective cohort study of
women who delivered at Geisinger between January 2010 and
July 2018. A search of electronic medical records was per-
formed and chart review was completed for identified patients.
Women who underwent amniocentesis or children who
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underwent genetic evaluation with CMA were screened.
Fetuses or children with known aneuploidy were excluded.
The following SM were reviewed: choroid plexus cyst, thick-
ened nuchal fold, hypoplastic or absent nasal bone, echogenic
intracardiac focus, short long bones, urinary tract dilation, and
echogenic bowel. Odds Ratios with respective 95% confidence
intervals and Chi-square test statistics are reported using uni-
variate logistic regression model.

Results: Of 192 women, 142 and 50 fetuses/children were
identified as CNV negative and positive, respectively. The groups
were similar with respect to maternal age at delivery, race, ethnic-
ity, tobacco use, gestational age at delivery, mode of delivery,
and admission to neonatal intensive care unit. Of the CNV posi-
tive fetuses/children, 42 (84%) had a normal ultrasound and
8 (16%) had one or more ultrasound-detected SM. In the presence
of SM, 19 (13.4%) had negative CMA and 8 (16%) had positive
CMA. Among the CNV positive group, 24 (48%) had a structural
anomaly, whereas 26 (52%) had no structural defect.

Conclusions: While not statistically significant, results
suggest the presence of ultrasound-detected soft markers
increased the risk of CNV detection (OR 1.23. CI 0.50–3.02).
The addition of CMA may provide clinically relevant genomic
information in the setting of nonanomalous fetuses with
ultrasound-detected soft markers.

Abnormal Umbilical Coiling Index As a Marker for
Adverse Perinatal Outcomes
Lead Author: Mallory Novack, DO, UCSF Fresno
Author: Fatemeh Abbasi, MD, UCSF Fresno
Author: Subhashini Ladella, MD., FACOG, UCSF Fresno,
Center for Medical Education and Research, OB/GYN Resi-
dency Training Program

Objectives: The purpose of this study was to determine
whether antenatally diagnosed abnormal umbilical cord
coiling index as measured by ultrasonography is associated
with adverse pregnancy outcomes.

Methods: A retrospective cohort study was performed on
patients seen at University Perinatal Associates-Clovis high-
risk clinic, affiliated with Central California Faculty Medical
Group, UCSF Fresno, CA. Patients with abnormal antenatal
umbilical coiling index (aUCI <0.17 or > 0.41) diagnosed pre-
natally during study period 07/2017 to 09/2018, were com-
pared to patients with normal coiling index. The aUCI was
calculated as the reciprocal value of the mean pitch of one
complete coil. Patient data was abstracted from Viewpoint
ultrasound reporting system and electronic medical records.
Adverse outcomes such as polyhydramnios and intrauterine
growth restriction (IUGR) were excluded if complicated with
maternal diabetes or hypertension.

Results: During the study period, 32 patients with abnor-
mal aUCI were compared with 65 patients with normal aUCI.
Twenty-three patients had hypercoiled cord (aUCI >0.41) and
9 patients had hypocoiled cord (< 0.17). The percentage of
IUGR was higher in the abnormal aUCI group (18.8%)

compared to the normal aUCI group (6.2%) with borderline
significance (p = 0.05). Of the 12 patients who had poly-
hydramnios in the abnormal aUCI group, 9 were included and
3 excluded due to underlying gestational diabetes. The per-
centage of polyhydramnios was significantly higher in the
abnormal aUCI group (28.1%) compared to the normal aUCI
group (7.7%) (p < 0.05).

Conclusions: In our pilot study we found a statistically
significant association of adverse pregnancy outcomes in
patients with antenatal ultrasound diagnosis of abnormal
umbilical coiling index. We recommend routine second-
trimester ultrasound screening of all patients for detection of
abnormal umbilical coiling. Early diagnosis can help reduce
adverse perinatal outcomes by increasing antenatal surveil-
lance and monitoring of these pregnancies. Future studies will
focus on neonatal outcomes and validating current findings.

Accuracy of Mid-Trimester Ultrasound in the Prediction
of Placental Cord Insertion
Lead Author: Riddhi Parikh, SUNY Upstate Medical
University
Author: WIlliam Cusick, St. Vincent’s Medical Center

Objectives: Placental cord insertion (PCI) abnormalities
at term have been associated with adverse obstetrical out-
comes. If abnormal PCI could be reliably identified antena-
tally, enhanced fetal and obstetrical surveillance could
mitigate these associated risks. Although high-resolution ultra-
sound (U/S) has proven useful in identifying PCI abnormali-
ties in select obstetrical populations, the extent to which
routine mid-trimester U/S has proven useful in identifying PCI
abnormalities of PCI at delivery is unknown. This study evalu-
ated the feasibility of mid-trimester U/S PCI localization to
correctly predict PCI at delivery.

Methods: Prospective observational trial including
patients with singleton gestation between 18 and 22 weeks
presenting for fetal anatomical screening U/S at a single insti-
tution between January 1, 2013, and December 31, 2013. PCI
was assessed using gray scale and color Doppler and catego-
rized as central/eccentric, marginal (<2 cm from the placental
edge) or velamentous. The study group was comprised of
those patients who delivered at the study site, in whom pla-
centa was examined and PCI similarly categorized following
delivery. The accuracy of mid-trimester U/S to predict PCI at
delivery was determined by comparing antenatal prediction
with actual PCI after delivery.

Results: PCI was localized and documented in 919/942
(97.5%) of the time of mid-trimester screening ultrasound,
PCI (U). The study group included 596 (64.9%) patients who
delivered at the study site, in whom PCI was documented after
delivery, PCI (D). Abnormal PCI was identified in 23/596
(3.9%) of placentas after delivery- 5 (0.8%) velamentous and
18 (3.0%) marginal.

Conclusions: Although readily imaged at the time of
mid-trimester U/S, the ability to accurately predict abnormal
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PCI at delivery is poor. Any proposed antenatal management
strategy for PCI abnormalities diagnosed by U/S requires con-
sideration of the prenatal diagnostic limitations.

Accuracy Of Third-Trimester Ultrasound in Predicting
Neonatal Birth Weight in Patients with Inflammatory
Bowel Disease
Lead Author: Christine Roy-McMahon, MD, Icahn School of
Medicine at Mount Sinai
Author: Patricia Rekawek, MD, Icahn School of Medicine at
Mount Sinai
Author: Catherine Bigelow, MD, Icahn School of Medicine at
Mount Sinai
Author: Peiying Hua, MS, Department of Population Health
and Policy
Author: Jessica Overbey, Department of Population Health
Science and Policy, Icahn School of Medicine at Mount Sinai,
New York, NY
Author: Marla Dubinsky, MD, Icahn School of Medicine
Mount Sinai
Author: Maria Teresa Mella, MD, Icahn School of Medicine
at Mount Sinai

Objectives: Fetal biometry in the third-trimester is used
to estimate neonatal birthweight and can guide clinical deci-
sions. However, there is a lack of data regarding whether
inflammatory intra-abdominal disease or prior surgical history
affects the accuracy of these measurements. Our objective was
to evaluate the accuracy of third-trimester ultrasound in
predicting birthweight using the gestation-adjusted projection
(GAP) method in patients with inflammatory bowel dis-
ease (IBD).

Methods: We performed a retrospective cohort study
including patients with IBD who were pregnant, had third-
trimester ultrasounds and delivered at one tertiary-care institu-
tion from 2012 to 2017. Controls were randomly selected from
a set of pregnant patients without IBD seen during the study
period who had documented third-trimester ultrasounds. Cor-
relation plots of GAP birthweight and actual birthweight were
created for IBD-positive subjects, IBD-negative subjects and
IBD-positive subjects with prior surgery. Univariable linear
regression models were used to estimate the association
between predicted birthweight and actual birthweight.

Results: 219 patients were included in the analysis
(106 with IBD and 113 without). IBD subjects were more
likely to be older (p = 0.002), caucasian (p < 0.001) and had a
lower BMI (p < 0.001). Correlation plots of GAP birthweight
and actual birthweight showed linear correlations in IBD-
positive subjects (R-square 0.846), IBD-negative subjects
(0.768) and IBD-positive subjects with prior surgery (0.828).
Univariable linear regression models showed parameter esti-
mates of 0.82 � 0.05 in IBD-positive subjects and
0.88 � 0.07 in IBD-negative subjects with no significant dif-
ference (p = 0.54). A multivariable linear regression model
including age, BMI, race, IBD status and GAP birthweight

showed an association only between GAP birthweight and
actual birthweight; IBD status did not modify this association.

Conclusions: Fetal biometry in the third-trimester and
GAP predicted birthweight appear to be as accurate in
predicting actual birthweight in both the IBD population and
non-IBD population as well as the IBD population with prior
abdominal surgery.

Accurate Prediction Model of Neonatal Respiratory
Complications in Pregnancies Complicated by PPROM
Lead Author: Jose Duncan, MD, University of South Florida,
Department of Obstetrics and Gynecology
Author: Katherine Dorsett, MD, University of Tennessee
Health Science Center
Author: Zoran Bursac, PhD, Florida International University
Author: Michael Aziz, MD, MPH, University of Tennessee
Health Science Center
Author: Ajay Talati, MD, University of Tennessee Health Sci-
ence Center
Author: Giancarlo Mari, MD, MBA, FAIUM, University of
Tennessee Health Science Center
Author: Mauro Schenone, MD, University of Tennessee
Health Science Center

Objectives: Preterm prelabor rupture of membranes
(PPROM) complicates 3% of pregnancies and is associated
with severe neonatal morbidity. Respiratory complications are
the most common of these complications. Our aim was to
develop an accurate prediction model for neonatal respiratory
complications (NRC) in pregnancies with PPROM.

Methods: This was a prospective cohort study from
October 2015 to June 2018 in pregnancies with PPROM
treated at an academic center. We included singleton pregnan-
cies from 23 to 36 + 6 weeks with PPROM. We excluded
those with severe fetal anomalies, fetal demise, and those that
declined participation. All subjects received at least one course
of steroids. NRC was defined as: need for ventilatory support,
respiratory distress syndrome, or lung hypoplasia. We calcu-
lated the prediction accuracy of Gestational age (GA) at
PPROM, GA at delivery, birthweight, estimated fetal weight
(EFW), gender, self-reported race, diabetes, and fetal growth
restriction for NRC utilizing logistic regression models and
receiver operator curves.

Results: A total of 107 pregnancies were included, and
52 had NRC (48.6%). A model that included the EFW and
gender was the most accurate predictor for SNC (AUC = .87).
The addition of other variables did not improve the accuracy
of this model. The following mathematical model can be uti-
lized to obtain a prediction probability for NRC:
LOGIT = 3.4103 − .00304 (EFW) + .8986 (gender*). Proba-
bility of NRC = Exp (LOGIT)/1 + Exp (LOGIT)* gender = 1
if female; 2 if male

Conclusions: In our population, the EFW and gender
could be utilized to obtain an accurate prediction probability
of NRC in pregnancies complicated by PPROM. However, we
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believe that this model should be corroborated in more diverse
populations.

Amniotic Fluid Sludge at the Time Of Cerclage Placement:
What Does It Mean?
Lead Author: Jennifer Powel, MD, Atlantic Health System
Morristown Medical Center
Author: Mina Ayyad, MD, Atlantic Health System Morristown
Medical Center
Author: Ryan Hidalgo, MD, Atlantic Health System Morris-
town Medical Center
Author: Carlos Benito, MD, MPH, MHA, Atlantic Maternal
Fetal Medicine

Objectives: Prior studies have shown that sonographic
visualization of amniotic sludge is strongly associated with
poor pregnancy outcomes, including preterm delivery,
chorioamnionitis, and preterm premature rupture of mem-
branes (PPROM).•This association has not been well
established in patients with cervical cerclage. •The purpose of
our study is to determine if the presence of sludge in the amni-
otic fluid at the time of cerclage placement affects pregnancy
outcomes.

Methods: Retrospective cohort study design of 104 sin-
gleton ultrasound-indicated or physical exam indicated
McDonald cervical cerclages placed before 24 weeks gestation
at our institution from 2008 to 2017, with documented cervical
lengths within 1 week of placement. •Amniotic fluid sludge
was assessed as either present or absent. •Obstetrical and neo-
natal outcomes were reviewed and analyzed. Student t-test,
Fisher’s exact test, chi-square test, logistic regression were uti-
lized for analysis. Significance was set at p = 0.05.

Results: Women with amniotic sludge present had
shorter latency periods to delivery (p = 0.03) and delivered
2 weeks earlier on average (p = 0.02) than women without
amniotic sludge. •Stratified analysis by cerclage indication
demonstrated that women with physical exam indicated
cerclage had shorter latency to delivery (p = 0.02) and more
premature gestational age at delivery (p = 0.01) when sludge
was present. Ultrasound-indicated cerclage outcomes were no
longer significant. In women with physical exam indicated
cerclage, the presence of amniotic sludge was more likely to
be associated with PPROM (p = 0.01).

Conclusions: The clinical significance of amniotic fluid
sludge at the time of cerclage placement is different in women
receiving an ultrasound-indicated cerclage than in women
receiving a physical exam (emergency) cerclage.•Amniotic
sludge can significantly reduce gestational age at delivery and
latency to delivery from time of cerclage placement, and is
associated with increased risk of PPROM in patients receiving
a physical exam indicated cerclage. This association is not
seen in patients receiving an ultrasound-indicated cerclage.

Antenatal Management of Severe Fetal Anti-Kell Anemia
with Intravenous Gamma-Globulin: Case Report and
Review of the Literature
Lead Author: Michael Gembicki, MD, University Hospital of
Schleswig-Holstein, Campus Luebeck, Department of Prenatal
Medicine
Author: David Hartge, MD, University Hospital of Schleswig-
Holstein, Campus Luebeck, Department of Prenatal Medicine
Author: Jan Weichert, MD, PhD, University Hospital of
Schleswig-Holstein, Campus Luebeck, Department of Prenatal
Medicine

Objectives: We herein report a case of severe fetal anti-
Kell anemia diagnosed in 20 + 4 weeks of gestation and man-
aged with fetal intrauterine transfusion (IUT) and maternal
intravenous gamma-globulin.

Methods: Fetal anemia can be a life-threatening condi-
tion and is mainly caused by immunological or infectious rea-
sons. Detailed fetal examination by ultrasound is a valid tool
to diagnose and monitor cases of fetal anemia. Sonographic
findings of fetal anemia are increased peak systolic velocity
(PSV) in the middle cerebral artery, cardiac decompensation
and hydrops. Severe cases of fetal anemia may need IUT.

Results: The patient was referred to our department in
20 + 4 weeks of gestation due to anti-Kell antibodies (titer 1:
4096). The fetus showed an increased PSV in the middle cere-
bral artery, cardiac decompensation and hydrops. The patient
was scheduled for next day IUT. During the procedure, fetal
hemoglobin was tested and showed values of <3 g/dl. In addi-
tion, the fetal blood had high values of anti-Kell antibodies
(titer 1: 4096). After the transfusion, the PSV showed normal
values for 5 days. Another IUT was prompted and again fetal
hemoglobin showed values of <3 g/dl. Due to the rapid
decrease of fetal hemoglobin after the transfusion, we decided
to treat the mother with weekly intravenous gamma globulin
in order to slow down fetal hemolysis. The dosage was chosen
according to the antenatal treatment of alloimmune thrombo-
cytopenia. With this management, we were able to stretch out
the intertransfusion intervals to 2 weeks and to ensure higher
levels of fetal hemoglobin. In 34 + 0 weeks of gestation elec-
tive cesarean section was performed. The newborn received
transfusion and intravenous gamma-globulin due to mild
anemia.

Conclusions: Our report showed the successful antenatal
management of severe fetal anti-Kell anemia with intravenous
gamma-globulin. Further studies are needed to evaluate this
method as a valid tool for certain cases of fetal anemia.

Binder Phenotype: An Early Prenatal Marker for
Chondrodysplasia Punctata
Lead Author: Javier Rodriguez Kovacs, MD, University of
Chicago/NorthShore University HealthSystem
Author: Julia Bregand-White, MD, University of Chicago
Author: Lisa Ducksworth, RDMS, University of Chicago

S140

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019



Author: Jacques Abramowicz, MD, FACOG, FAIUM, Univer-
sity of Chicago

Objectives: Chondrodysplasia punctata (CDP) represents
a heterogeneous group of skeletal disorders characterized by
stippling of cartilage and characteristic facial dysmorphism
known as Binder phenotype. Multiple etiologies have been
described including, teratogenic/environmental (e.g., maternal
exposure to warfarin, vitamin K deficiency, alcohol, phenyt-
oin, rubella, autoimmune disorders, and hyperemesis), chro-
mosomal (e.g., Xp22.3 deletion), and single-gene disorders
(eg, autosomal recessive CDP, brachytelephalangic CDP,
Conradi-Hunermann syndrome, Keutel syndrome, Stickler
syndrome, Robinow syndrome, and infantile sialic acid stor-
age disorder).

Methods: We present a case of CDP secondary to vita-
min K deficiency following bariatric surgery. We analyzed
prenatal findings and correlated them with maternal history,
postnatal imaging, phenotype, genetics, and outcome.

Results: 32-year-old G1P0 with a history of bariatric sur-
gery (biliopancreatic diversion with duodenal switch), who
started prenatal care at nine weeks of gestation. First-trimester
screening and maternal serum AFP were risk-reducing. Anat-
omy scan at 22 weeks demonstrated absent nasal bone with
midface hypoplasia along with irregularity in the contour and
calcification of the spine. Following ultrasounds showed
rhizomelia, polyhydramnios, and fetal growth restriction with
normal umbilical artery Doppler studies. Amniocentesis was
performed, karyotype and cytogenomic SNP array demon-
strated a normal female. An expanded skeletal dysplasia panel
in amniotic fluid was negative. Fetal MRI remonstrated the
ultrasound findings. Further workup was consistent with micro-
cytic anemia, low vitamin K, E, copper, and zinc, despite the
patients reported compliance with the vitamin supplementation.
The patient underwent an uncomplicated vaginal delivery at
38 weeks. Neonatal X-Rays were consistent with CDP.

Conclusions: CDP can be a challenging prenatal diagno-
sis. However, it should be high in the differential in fetuses
with Binder phenotype. Women with a recent history of bar-
iatric surgery should receive aggressive treatment for malnutri-
tion, including monitoring and supplementation of vitamin K.

Completion of Midtrimester Detailed Anatomy Ultrasound
in Obese Gravidas: Are We Hampered by Body Mass
Index?
Lead Author: Alexandra Loza, DO, University of Connecticut
Health Center
Author: Adam Borgida, MD, Hartford Hospital
Author: Deborah Feldman, MD, Hartford Hospital
Author: Erica Hammer, MD, Hartford Hospital
Author: Jennifer Park, MD, Hartford Hospital

Objectives: We sought to evaluate the ability to complete
a midtrimester ultrasound in our obese referrals with updated
ultrasound technology.

Methods: Our database was queried for obesity as a
referral indication for midtrimester detailed ultrasound exam
from August 2016 to February 2017. Patients with BMI > 35
were matched to controls (BMI <35) by exam date and read-
ing physician. Our primary outcome was completion of the
exam without need for follow-up. Maternal age, gestational
age, comorbidities, placental location, fetal presentation, exam
completion, prior cesarean delivery (CD), and suspicion for
major fetal anomaly were also collected. Obese patients were
compared to nonobese matched controls for completion using
chi-squared test and multivariate analyses.

Results: A total of 244 patients were included: 122 obese
patients and 122 matched controls. Gestational age, com-
orbidities, fetal and placental position were similar between
both groups. The rate of major congenital anomalies was similar
in obese and nonobese patients (6.8% vs 7.9%, p = 0.72). The
completion rate of the midtrimester anatomy scan was signifi-
cantly lower in the obese cohort (64.4%) compared to 97.6% in
the matched cohort, p < 0.0001. Multivariate analysis of patient
factors demonstrated that BMI >35 was the most significant fac-
tor associated with an incomplete study (p < 0.0001), while the
presence of an anomaly and prior CD had smaller effects. An
ROC curve, inclusive of all patients, demonstrated that BMI of
38 had an AUC 0.88 (sensitivity of 86.7% and specificity of
69%) for need for follow-up exam.

Conclusions: Obesity remains a limiting factor in
detailed imaging of the fetus, and often results in further need
for subsequent imaging Our data suggest that despite techno-
logical advances in ultrasound, BMI >35 is associated with a
lower completion rate of detailed ultrasound than women with
a BMI <35. Based on the ROC curve, a BMI of 38 was the
best predictor for incomplete examination.

Delta Middle Cerebral Artery to Screen for Twin Anemia
Polycythemia Syndrome (TAPS) among Fetuses with
Twin-to-Twin Transfusion Syndrome (TTTS)
Lead Author: Xenia Parisi, Georgetown University School of
Medicine
Author: Michael Belfort, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Alireza Shamshirsaz, MD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Ahmed Nassr, MD, PhD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Magdalena Sanz-Cortes, MD, PhD, Baylor College of
Medicine, Texas Children’s Hospital
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital

Objectives: The conventional screen for TAPS is middle
cerebral artery (MCA) peak systolic velocity (PSV) > 1.5 multi-
ples of the median (MoM) in donors, suggesting anemia, and
MCA-PSV < 1.0 MoM in recipients, indicating polycythemia.
Intertwin differences in MCA-PSV (deltaMCA-PSV)
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> 0.5 MoM has higher accuracy. We compare TAPS screening
strategies before and after surgery in TTTS.

Methods: Women undergoing ablation of placental anas-
tomoses for TTTS between January 2012 and May 2018 were
included. Surgery was performed in Quintero stages II and
greater or stage I with symptomatic polyhydramnios, short
cervix, or preterm labor. Prevalence of screen-positive patients
for TAPS was compared using convention and deltaMCA-
PSV > 0.5 MoM, before and after surgery. Survival of both
twins and at least one twin at the time of delivery and 30 days
was compared between screen-positive and screen-negative
patients using both definitions of TAPS.

Results: TTTS Quintero stages I, II, III, and IV were pre-
sent in 10%, 31.3%, 50.9%, and 7.8% of cases, respectively.
Two or at least one live birth was present in 68.3% and 88.3%
of cases, respectively. Two infants or at least one survives for
30 days in 70.8% and 96.4% of cases, respectively. Twenty-
seven percent of patients were lost to follow-up by 30 days.
The prevalence of screen-positive patients for TAPS using
conventional approach was 2.6% (6/178) and 2.7% (6/163)
before and after surgery, respectively. The prevalence of
screen-positive patients using deltaMCA-PSV > 0.5 MoM
was 15.2% (24/158) and 20.3% (28/138), respectively. Latter
cohorts identified every screen-positive by conventional
criteria. deltaMCA-PSV > 0.5 was associated with lower sur-
vival of at least one neonate at 30 days [90%(18/20)
vs. MCA-PSV≤0.5: 100% (83/83); p = 0.036]. However, asso-
ciation was insignificant controlling for gestational age at
delivery. No associations were seen between screen-positive
patients and survival using the conventional criteria.

Conclusions: Setting screening for TAPS to MCA-PSV
donor-recipient delta>0.5 MoMs increases prevalence of
screen-positive patients for TAPS across both pre- and pos-
tlaser surgery cohorts in TTTS. Larger studies are required to
determine if new criteria is predictive of adverse outcomes.

Determination of Fetal Gestational Age by
Ultrasonographic Measurement of Fetal Humeral Length
among Patients Seen at a Tertiary Government Hospital:
A Preliminary Study
Lead Author: Leslie Barba, Amang Rodriguez Memorial Med-
ical Center
Author: Ma. Cristina Fabella
Author: AMARYLLIS DIGNA Yazon, Amang Rodriguez
Memorial Medical Center

Objectives: This study was done to determine fetal gesta-
tional age by ultrasonographic measurements of fetal humerus.
Data collection will serve as initial database for the construc-
tion of intrauterine fetal growth chart using this parameter.
This study also evaluated the strength of correlation of fetal
age by humeral length measurement with menstrual age and
compared with that of biparietal parameter and femur length.

Methods: A cross-sectional study was done on
335 uncomplicated pregnant patients at gestational ages 20–40

weeks by conducting routine fetal biometrics including mea-
surement of the fetal humeral length to determine fetal age. Its
correlation with menstrual age was evaluated. Results were
compared with that of biparietal parameter and femur length
and were plotted against age of gestation by last normal men-
struation. Analyses of the data were done using SPSS ver-
sion 10.

Results: Humeral length (HL) measurement can be used
as an alternative parameter for estimating gestational age, with
correlation coefficient of 0.918 compared to BPD (0.943) and
HL (0.924). The combination of BPD, HL, and FL increased
the correlation to 0.951. Combinations of the BPD and HL
have the same correlation coefficient of 0.951, indicating that
the using the two parameters can accurately estimate fetal
gestational age.

Conclusions: This is a study assessing HL by ultrasonog-
raphy in the evaluation of fetal growth and development. The
period of gestation was calculated from LMP and clinical
examination. HL can be used as a reliable alternative parame-
ter for estimating GA. The study also indicates that combina-
tion of BPD and HL is more accurate in predicting GA than
any single parameter and as accurate when BPD and HL and
FL parameters were used.

Developing an Improved Obstetric Ultrasound for Use in
Low-Resource Settings: the Fetal Age and Machine
Learning Initiative (FAMLI)
Lead Author: Alan Rosenbaum, MD, Department of Obstetrics
and Gynecology, University of North Carolina at Chapel Hill
Author: Juan Prieto, PhD, Department of Psychiatry, Univer-
sity of North Carolina at Chapel Hill
Author: Xiaoning Jiang, PhD, Department of Mechanical and
Aerospace Engineering, North Carolina State University
Author: Arunan Skandarajah, PhD, Bill and Melinda Gates
Foundation
Author: Joan Price, MD, MPH, Department of Obstetrics and
Gynecology, University of North Carolina at Chapel Hill
Author: David Stamilio, MD, MSCE, Department of Obstet-
rics and Gynecology, University of Chapel Hill at North
Carolina
Author: Jeffrey Stringer, MD, Department of Obstetrics and
Gynecology, University of North Carolina at Chapel Hill

Objectives: FAMLI aims to develop a low-cost obstetric
ultrasound for use in low- and middle-income countries
(LMICs) that estimates gestational age and makes diagnoses
using machine learning without requiring a skilled
sonographer.

Methods: FAMLI is a Bill and Melinda Gates
Foundation-funded initiative comprising four components:
(1) curation of historical obstetric ultrasound images with
attached clinical metadata, (2) collection of prospective obstet-
ric ultrasound images (2D, cineloop, 3D) according to a
defined protocol, (3) development and integration of a probe
position and orientation sensor system, and (4) training deep-
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learning algorithms to recognize and measure structures and
make certain diagnoses.

Results: FAMLI analytic activities are proceeding in a
stepwise fashion including: 1) training a machine learner to
identify fetal structures on ideal ultrasound images, 2) training
a machine learner to measure structures on ideal ultrasound
images and calculate a corresponding gestational age, 3) train-
ing a machine learner to select an ideal image of a fetal ana-
tomic structure from a series of images, 4) using probe
position and orientation data to allow reconstruction of fetal
structures from a series of images that may not include an
ideal image, and 5) using metadata and multiple patient ultra-
sounds to refine estimations of gestational age.

Conclusions: Future work will include collecting histori-
cal data and prospective images and cineloops to train the
machine learner to calculate gestational age. Applications
beyond determination of gestational age are diverse, including
real-time feedback for obstetric ultrasonography training, diag-
nosis of twins, abnormal placentation, growth restriction, and
poly/olighydramnios, and identification of fetal anomalies.

Development of a Protocol for Management of
Intrauterine Growth Restriction (IUGR)
Lead Author: Jennifer Barr, MD, MPH, FACOG, RDMS, Uni-
versity of Tennessee Health Science Center
Author: Pedro Argoti Torres, MD, RDMS, FACOG, Univer-
sity of Tennessee Health Science Center
Author: Katherine Dorsett, MD, University of Tennessee
Health Science Center
Author: Giancarlo Mari, MD, MBA, FAIUM, University of
Tennessee Health Science Center

Objectives: We have studied IUGR fetuses for 35 years.
We have started an “IUGR specialty clinic” where all pregnan-
cies complicated by IUGR are referred to. The objective was
to develop an evidence- and experience-based protocol to
guide consistent intradepartmental management of IUGR.

Methods: A standardized IUGR staging system and a
management algorithm have been used in our unit in the last
10 years. The PubMed database was queried for publications
on IUGR surveillance, management, and timing of delivery.
Evidence incorporated into the protocol included fetal heart
rate monitoring, biophysical profile, amniotic fluid index, and
Doppler ultrasound of the umbilical artery (UA), middle cere-
bral artery (MCA), and ductus venosus (DV). When evidence
was not available, expert opinion was used to guide manage-
ment decisions.

Results: A stage-based protocol for management of
IUGR was developed. IUGR was defined as estimated fetal
weight by Hadlock of less than 10th percentile or abdominal
circumference less than 10th percentile for gestational age.
Stage I is defined as normal Doppler studies. Stage II is
defined as persistent UA Doppler pulsatility index greater than
95th percentile and/or MCA pulsatility index less than the 5th
percentile. Stage III is defined as persistent absent or reversed

end diastolic flow in the UA. Stage IV is defined as persistent
absent or reversed a-wave in the DV. If fluid is normal, Stages
I and II are managed with outpatient surveillance. If the amni-
otic fluid index is less than 5 cm, Stages I and II receive ante-
natal steroids and a period of inpatient observation. Stages III
and IV receive antenatal steroids and are managed inpatient by
Maternal-Fetal Medicine until delivery.

Conclusions: Evidence for timing and type of
antepartum surveillance in pregnancies with IUGR is limited.
A stage-based protocol for management of IUGR provides a
consistent approach to management within a department.

Did a Sonography Practice Update Increase Detection Of
Fetal Anomalies for Women With Pregestational
Diabetes?
Lead Author: Robert Martin, MD, University of Texas South-
western Medical Center
Author: Elaine Duryea, MD, Maternal-Fetal Medicine
Author: Donald McIntire, PhD, Obstetrics and Gynecology
Author: Jodi Dashe, MD, Maternal-Fetal Medicine
Author: Diane Twickler, MD, FACR, Radiology

Objectives: To determine if an institutional policy
change of targeted sonography improved the detection of
major fetal anomalies in pregnancies affected by overt diabe-
tes, and whether the rate of study completion, as well as over-
all number of sonograms performed, was affected.

Methods: This is a study of women with pregestational
diabetes who delivered infants at our institution between 2005
and 2017. Targeted sonography was routinely offered to all
women with overt diabetes. In 2011, additional views were
added per AIUM guidelines. Women were divided into two
groups, those delivering between 2005–2011 (Epoch 1) and
2012–2017 (Epoch 2). Anomalies included are those in which
the neonate was confirmed to have one or more structural
lesions prior to hospital discharge. Anomalies were evaluated
individually, grouped by organ system, and considered
detected if identified prenatally within the affected system.

Results: During the study period, 1,969 women with
overt diabetes delivered a live or stillborn infant at our institu-
tion. Of those women, 1,874 (95%) underwent targeted sonog-
raphy, 892 in Epoch 1 and 982 in Epoch 2. In Epoch 1, 59%
of women had a complete exam on the first attempt and 58%
on the second. Completion rates were 29% for both attempts
in Epoch 2, OR 0.3 (95%CI 0.2–0.4) for both comparisons.
More women returned for a third sonogram in Epoch 2, 11 ver-
sus 178, p < 0.001. Prenatal detection rate of major mal-
formations was not significantly different, 57/84 (68%) versus
57/73 (78%), p = 0.15. Overall, 29 neonates were confirmed
to have multiple anomalies. The detection rate of skeletal
anomalies was significantly increased in Epoch 2, 44% versus
86%, p = .007.

Conclusions: A more extensive targeted examination
resulted in a significant decrease in study completion rates.
However, anomaly detection rates were unaffected, even
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demonstrating a trend toward improvement in some organ sys-
tems, supporting the utility of the additional sonographic
views.

Did the Presence of the Fetal Abdominal Circumference of
Less than 10th% by Itself have a Significantly Adverse
Effect on the Perinatal Morbidity?
Lead Author: Ann Chau, MD, LSUHSC, Department of
OB/GYN, 1542 Tulane Ave,New Orleans, LA, 70112
Author: Linda Auduong, LSUHSC, Department of
OB/GYN,1542 Tulane Ave, New Orleans, LA, 70112
Author: Rachel Kopkin, LSUHSC, Department of
OB/GYN,1542 Tulane Ave, New Orleans, LA, 70112
Author: Joseph Hagan, ScD, LSUHSC, Department of
OB/GYN, 1542 Tulane Ave, New Orleans, LA 70112
Author: Samantha Prats, MD, LSUHSC, Department of
OB/GYN,1542 Tulane Ave, New Orleans, LA, 70112

Objectives: Investigating the impact of the fetal abdomi-
nal circumference (AC) of less than 10th% onto the perinatal
outcomes.

Methods: In this IRB-approved, retrospective cohort
study, we compared the perinatal outcomes of singleton
fetuses having only AC < 10th% versus those having the esti-
mated fetal weight (EFW) of less than 10th%. The risk factors
were EFW, AC, amniotic fluid index, systolic/diastolic ratio of
umbilical artery. The perinatal outcomes were delivery gesta-
tional age, birthweight, APGAR scores, neonatal intensive
care (NICU) admission, meconium aspiration (MEC), respira-
tory distress syndrome (RDS), necrotizing enterocolitis (NEC)
and intraventricular hemorrhage (IVH). Linear and logistic
regressions were used for statistical analyses.

Results: Fetuses having EFW < 5th% and AC < 5th%
(n = 14) were born at 37.7 weeks�0.8 with the birthweight of
2263 g � 213 (6.2nd% � 7.2) versus fetuses having
EFW > 5th% and AC < 5th% (n = 65, 37.2 weeks � 1.1,
2461 g � 285, 16th% � 11). Only the birth weights were sig-
nificantly different between these two groups (p = 0.008).
Fetuses with EFW < 5th% and AC < 5th% spent only
0.6 days � 2 in NICU versus their counterparts (2.3 days � 5,
p = 0.19). These groups had good APGAR scores
(median = 8/9 versus 9/9, p = 0.49). Fetuses having
EFW < 10th% and AC < 10th% (n = 50) were delivered at
37.6 weeks � 1 with the birthweight of 2407 g � 289 (10.6th
% � 7.4) versus those having EFW > 10th% and AC < 10th%
(n = 42, 37.3 weeks � 1.2, 2540 g � 328, 21.5th% � 15.5).
Only their birth weights were statistically different (p = 0.02).
These groups had good APGAR scores (median = 9/9 versus
8/9, p > 0.05). They also spent approximately the same NICU
duration (2.3 days � 6.6 versus 2.2 days � 4.7 days,
p = 0.86). After controlling the days of EFW < 10th%, every
day of AC < 10th% was associated with the decrease of 0.014
in the 5 minute APGAR score (p = 0.004). The incidences of
MEC, RDS, NEC, IVH were not different (p > 0.05)

Conclusions: The duration of AC < 10th% significantly
decreased their 5 minute APGAR score.

Does Gestational Age at Diagnosis of Vasa Previa Predict
Outcomes?
Lead Author: Cara Staszewski, MD, Stony Brook University
Hospital
Author: Malini Persad, MD, MPH, Stony Brook University
Hospital
Author: Diana Garretto, Stony Brook University Hospital
Author: Kimberly Herrera, Stony Brook University Hospital

Objectives: To compare outcomes associated with vasa
previa (VP) diagnosed in the second vs third-trimester.

Methods: Retrospective cohort study of all patients diag-
nosed with VP from 2007 to 2017. Women were identified by
ICD codes. VP was defined as a velamentous cord insertion
with fetal vessels overlying the cervix, or, succenturiate pla-
centas where the connecting fetal vessels course over the cer-
vix. Those charts with incomplete medical records were
excluded. Patients were placed into groups based on their ges-
tational age of diagnosis (second vs third trimester). Outcomes
were compared between the two groups. Parametric and non-
parametric tests were performed as appropriate. A p value
<0.05 was significant.

Results: Over the time period, 0.06% (24/35,000) women
had VP, with 79% (19/24) of cases diagnosed in the second tri-
mester. Women were more likely to be of other race in the third
trimester group. As expected, the GA at diagnosis was earlier in
the second trimester group. Otherwise, there were no other sta-
tistically significant differences between the two groups.

Conclusions: The majority of women were diagnosed in
the second trimester but this did not appear to have worse
maternal, obstetrical or neonatal outcomes.

Effectiveness of Glass Body 3D Ultrasound in Determining
the Presence or Absence of Placenta Accreta Spectrum
Lead Author: Nishant Patel, MD, Newark Beth Israel Medical
Center
Author: Leah Cordero, Newark Beth Israel Medical Center
Author: Tanay Shah, Newark Beth Israel Medical Center
Author: Daniel Martingano, NYU Langone Hospital,
Brooklyn
Author: Sonja Gallimore, Newark Beth Israel Medical Center
Author: Shailini Singh, Newark Beth Israel Medical Center

Objectives: To determine the effectiveness of Glass
Body 3D (with Color Dopplers) US technology to diagnose
the presence or absence of placenta accreta spectrum disorders
and to compare it with the sensitivity of MRI diagnosis.

Methods: We conducted a 6 months retrospective cohort
study and reviewed charts on patients who had placental mapping
using 3D Glass Body US (GBUS) at our ultrasound unit using
GE E10. All patients had complete placental mapping at approxi-
mately 32 weeks GA with risk factors for abnormal placentation.
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Risk factors included >1 cesarean delivery, history of multiple
elective surgical abortions, marginal or complete placenta previa,
and previous myomectomy. Data collection included indication
for placental mapping, placental location, US results, method of
delivery, histologic evaluation of the placenta, and MRI Results
if available. Statistical analysis included positive/negative predic-
tive values and sensitivity/specificity of GBUS in diagnosing pla-
centa accreta.

Results: A total of 81 patients were included, classified
into inconclusive results (n = 3), no evidence of accreta
(n = 74) and suspected accreta (n = 4). Data further classified
based placental location, delivery method, presence or absence
of accreta, and MRI results if available. Using GBUS, the sensi-
tivity in predicting placenta accreta is 100%, specificity is
95.12% (95% CI: 83.47–99.40%), positive LR is 20.50
(5.31–79.21), negative LR is 0.00, disease prevalence is 4.65%
(0.57–15.81%), positive predictive value is 50%
(20.56–79.44%), negative predictive value is 100%, and accu-
racy is 95.35% (84.19–99.43%)

Conclusions: Our institution is an inner-city hospital with
an at-risk population for placenta accreta. MRI is the gold stan-
dard, however, factors such as cost, accessibility, posterior pla-
cental location and availability make it difficult for low
socioeconomic patients. GBUS may provide a cost-effective
and easily accessible alternative to MRI with excellent diagnos-
tic strength. Accurate and cost-effective diagnosis of placenta
accreta will allow physicians working in low income areas more
time to plan the route of delivery.

Efficacy of Imaging Modalities in the Antenatal Diagnosis
of Abnormally Invasive Placentation, a Single-Site
Experience.
Lead Author: Michael Leovic, MD, University of Arizona Col-
lege of Medicine, Phoenix
Author: Jordan Perlow, MD, University of Arizona College of
Medicine Phoenix

Objectives: To characterize the utility of MRI in the
detection of abnormally-invasive placentation by comparing
its performance to ultrasound at a single, high-volume, accreta
center of excellence program.

Methods: A retrospective chart review of patients pre-
senting to Banner University Medical Center—Phoenix
(BUMC-P) from December 15, 2011, through August
22, 2017, was performed. Medical records were reviewed and
abstracted data was summarized using SAS software, version
9.4. Kruskal-Wallis and Wilcoxon sign rank nonparametric
tests were used to examine differences. Sensitivity of imaging
modalities was summarized using the Fishers exact test and
the McNemar test for differences.

Results: A total of 169 patients with AIP presented from
December 15, 2011, to August 22, 2017. MRI had an 83.54%
(95% CI 73.51–90.94) sensitivity and 55.56% (95% CI
35.33–74.52) specificity for the detection of AIP. In compari-
son, US was 91.04% (95% CI 84.88–95.29) sensitive and

72.73% (95% CI 54.48–86.70) specific. The overall observed
difference in sensitivity of MRI compared to US (83.54% vs
91.04%, p < 0.0001) was statistically significant; however,
when comparing imaging performance among the
106 (62.7%) patients evaluated with both modalities, statistical
significance was lost (p = 0.0963). In the absence of placenta
previa, MRI was less sensitive than US (64.29% vs 71.43%)
in the detection of AIP. Alternatively, MRI outperformed US
when placentas were posterior in location (80.00% vs
78.95%). These observed differences were not statistically
significant.

Conclusions: The utility of MRI in the antenatal diagnosis
of AIP remains in question. This study failed to identify any
benefit beyond US, even in clinical situations previously
thought useful, such as evaluation of posterior placentation.
Large, randomized, population-based studies are needed to
assess whether MRI performance can be improved as standard-
ized protocols and skilled interpreters develop, prior to its incor-
poration into routine clinical practice.

Fetal Caput and Mode of Delivery: Resident Perception
Versus Sonographic Measurement
Lead Author: Samantha Mullan, MD, Saint Louis University
Author: Megan Lawlor, MD, Saint Louis University
Author: Jennifer Goldkamp, MD, Saint Louis University
Author: Laura Vricella, MD, Saint Louis University
Author: Dorothea Mostello, MD, Saint Louis University,
Department of Obstetrics and Gynecology, Division of
Maternal-Fetal Medicine
Author: Tracy Tomlinson, MD, MPH, Saint Louis University

Objectives: To evaluate the association between mode of
delivery and sonographically measured versus resident-
perceived thickness of fetal caput.

Methods: We performed a prospective cohort study at a
single tertiary-care center from 2016 to 2017. Fetal head caput
was first assessed by third and fourth-year residents (six from
each year) by digital exam, then measured with ultrasound by
a clinical instructor. All examinations were performed on
women with singleton gestations ≥35 weeks and cervical dila-
tion ≥8 cm, following rupture of membranes. Univariate and
multivariable analyses were performed to identify factors asso-
ciated with cesarean or operative vaginal delivery.

Results: 389 deliveries with digital and sonographic
caput assessment were compared, of which 341 were sponta-
neous vaginal deliveries and 48 were operative vaginal
(n = 20) or cesarean (n = 28) deliveries. Resident perception
and sonographic measurement of caput thickness were
strongly correlated (r = 0.73, 95% CI 0.68–0.78). While opera-
tive delivery was associated with sonographic caput thickness
of ≥22 mm (aOR 2.33, 95% CI 1.10–4.94), it was more
strongly associated with resident digital assessment of caput
of ≥5 mm (aOR 5.30, 95% CI 1.79–15.68, Table 1). Sub-
analysis of the 56 deliveries complicated by a prolonged sec-
ond stage of labor (as defined by parity and epidural status),
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revealed only resident perception (not sonographic measure-
ment) of caput thickness was associated with operative deliv-
ery (n = 18), after adjustment for occiput posterior and
transverse presentation and duration of the second stage of
labor (aOR 13.41, 95% CI 1.11–161.85).

Conclusions: Resident perception of caput thickness and
its sonographic measurement are strongly correlated. The corre-
lation between fetal caput thickness and mode of delivery is
stronger when based on resident perception than sonographic
measurement

First-Trimester Screening for Early Preeclampsia Risk
Using Maternal Characteristics and Estimated Placental
Volume
Lead Author: Hee Young Cho, MD, CHA Bundang Medical
Center, CHA University
Author: Young Ran Kim, CHA Bundang medical center, CHA
University

Objectives: The purpose of this study was to evaluate the
strategy of screening for preeclampsia (PE) in the first trimes-
ter based on maternal characteristics, and estimated placental
volume (EPV).

Methods: A prospective cohort study was performed
351 women were enrolled, of which 13 women developed PE
from November 2016 to May 2018. This study analyzed the
risk of PE according to ultrasonography finding of placenta,
maternal characteristics and serum markers. The placental
ultrasound exam and maternal serum pregnancy-associated
plasma protein A (PAPP-A) was determined at 11 + 0 to 13
+ 6 weeks for nuchal translucency screening and the serum
alpha-fetoprotein (MSAFP), human chorionic gonadotropin
(hCG), unconjugated estriol (uE3) and inhibin A were assayed
at 14 + 0 to 22 + 0 weeks. We assessed the relationships of
EPV, maternal characteristics and serum markers.

Results: Thirteen of the 351 women (3.7%) developed
PE in singleton pregnancy. In the PE group, median multiples
of median (MoM) values of PAPP-A, MSAFP, hCG, uE3, and
inhibin A were no significant differences compared to control.
The placental weight at delivery did not differ statistically dif-
ference between the normal and PE group but, the EPV at first
trimester was significantly lower in women with PE group
(p = 0.002). In addition, we predicted PE using combined
maternal age, BMI and EPV that were achieving an area under
the curve of 0.83 overall.

Conclusions: A risk prediction model of PE which com-
bined maternal age, BMI and EPV can be adapted for the
screening of PE at first trimester in singleton pregnancy.

Impact of Nonisolated Single or Hypoplastic Umbilical
Artery on Abnormal Fetal Karyotype
Lead Author: Ann Chau, MD, LSUHSC, Department of
OB/GYN, 1542 Tulane Ave,New Orleans, LA, 70112
Lead Author: Joseph Miller, MD, LSUHSC, Department of
OB/GYN,1542 Tulane Ave, New Orleans, LA, 70112

Objectives: To assess the association of missing or hypo-
plastic umbilical artery with abnormal fetal karyotype

Methods: Retrospective cohort chart review of absent
(single) or hypolastic (unusually small second umbilical artery
identified antenatally from 12/05 through 8/18. Only singleton
gestations were included. Fetuses with anomalies were noted,
as were those with an abnormal fetal karyotype.

Results: 309 singleton pregnancies were reviewed, of
which 240 (77.7%) had no associated fetal anomaly. In this
group, no chromosomal abnormalities were identified. Among
the 69 with one or more anomalies, eight (11.6%) had an
abnormal karyotype. Chromosomal disorders were T-18 = 4,
triploidy = 2, T-13 = 1 and T-21–1. Abnormal karyotypes,
0/240 vs 8/69, were present more often, p < .0001. Abnormal
karyotypes were identified in 2.6% of the studied population.

Conclusions: Screening for chromosomal disorders in
fetuses with an absent or hypoplastic second umbilical artery
should be limited to fetuses with identified malformations or
other preexisting obstetric concerns, for example, advanced
maternal age.

Interobserver Reliability of Ultrasound Grading of
Chorioamniotic Separation Following Prenatal
Myelomeningocele Repair
Lead Author: Joana Pallapati, BS, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Evelyn Pan, BS, Baylor College of Medicine, Texas
Children’s Hospital
Author: Mayel Yepez, MD, Baylor College of Medicine, Texas
Children’s Hospital
Author: Ahmed Nassr, MD, PhD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Jimmy Espinoza, MD, Baylor College of Medicine,
Texas Children’s Hospital
Author: Alireza Shamshirsaz, MD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Oluyinka Olutoye, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Wesley Lee, MD, Baylor College of Medicine, Texas
Children’s Hospital
Author: William Whitehead, MD, MPH, Baylor College of
Medicine, Texas Children’s Hospital
Author: Michael Belfort, MD, PhD, Baylor College of Medi-
cine, Texas Children’s Hospital
Author: Magdalena Sanz-Cortes, MD, PhD, Baylor College of
Medicine, Texas Children’s Hospital

Objectives: Chorioamniotic separation (CAS) is a known
complication of fetal myelomeningocele (fMMC) repair and
increases risk of perinatal complications. There is currently no
consensus on classifying severity of CAS. We aim to assess
the reproducibility of ultrasound as a means to grade CAS
severity.

Methods: We conducted retrospective cohort study of
patients who developed CAS following fMMC repair at Texas
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Children’s Hospital from December 2011 to February 2018.
Patients underwent weekly ultrasound from time of fetal sur-
gery until 32 weeks gestation, then twice weekly until deliv-
ery. Evaluation included images of chorioamniotic membranes
and video clips showing entire uterine cavity. Degree of CAS
was classified by two independent reviewers, who were
trained by senior fetal surgery specialist. Reviewers were
blinded to perinatal outcomes and surgical approach. Each
ultrasound was reviewed from CAS diagnosis to six weeks
after diagnosis. Severity was graded by surface area of uterine
cavity affected by CAS on ultrasound, as defined in literature
(Bibbo 2016). Degree of CAS was classified as mild if it occu-
pied <25% surface area, moderate if 25–50%, and severe if
>50%. Cohen’s Kappa test for interobserver variability on cat-
egorical data was performed to assess reliability of grading
between reviewers.

Results: In total, 166 scans from 26 patients were graded.
Kappa value for all scans was 0.41 (p < 0.01). Patients’ first–
fifth ultrasounds after CAS diagnosis (range: 27 weeks
3 days–35 weeks 4 days) were assessed for reproducibility at
younger gestational age. These 101 scans yielded kappa value
of 0.45 (p < 0.01). Scans from sixth ultrasound and beyond,
65 scans, yielded kappa value of 0.313 (p < 0.01). This signi-
fied low reliability between observers, independent of
gestational age.

Conclusions: Results demonstrate poor reliability
between examiners for assessment of CAS severity, indepen-
dent of gestational age. Caution should be taken when inter-
preting implications of having CAS with different degrees of
severity, as it is a challenging ultrasound diagnosis.

Learning to Write Interpretations and Recommendations
of Fetal Ultrasound Reports by Maternal-Fetal Medicine
Fellows
Lead Author: Perez Yordan, University of New Mexico
Author: Luis Izquierdo, MD, University of New Mexico
Author: William Rayburn, University of New Mexico
Author: Trevor Quiner, MD, University of New Mexico,
Department of Obstetrics & Gynecology

Objectives: To evaluate whether a regularly scheduled
weekly engagement by a Maternal-Fetal Medicine (MFM) fel-
low and senior faculty member led to interpretations and rec-
ommendations of fetal ultrasound examinations that were
viewed as being timely, accurate, understandable, and helpful
to referring obstetric providers.

Methods: During the beginning of training, the MFM
fellow met weekly with the same senior MFM faculty mem-
ber. The fellow was observed for the time required to view the
sonographer’s report and images and write impressions and
recommendations. Progress by the fellow was evaluated using
the following measurements for each report: time to complete
the task, accuracy and adequacy of the impression, under-
standability of the recommendation, comparability of the same
report prepared by the faculty member, and feedback from the

practitioner. Secondary analysis was collation of peer-
reviewed manuscripts determined by the fellow and faculty to
be optimal for interpreting and reporting.

Results: The fellow adhered to the one hour per week
commitment during this six-month trial. The time required to
develop a written report decreased with experience. The fellow
was able to learn by direct training and outside self-directed
learning. A poll of all requesting obstetric providers disclosed
their satisfaction with the clarity of the impressions and com-
pleteness of recommendations. The written reports became
comparable to those developed independently by the MFM
faculty member. This effort required minimal additional time
of the supervising faculty member and no additional cost.

Conclusions: This “hands-on” case-based experience
engaged the first-year fellow in frontline interpreting ultra-
sounds and preparing recommendations with immediate feed-
back from the faculty member. The fellow involved in this
immersive training demonstrated steady improvement in effi-
ciency and in communicating impressions that were under-
standable, accurate, and well accepted by requesting obstetric
providers.

Paternal Uniparental Disomy 14: An Unsuspected Ground
for a Large Omphalocele
Lead Author: Javier Rodriguez Kovacs, MD, University of
Chicago/NorthShore University HealthSystem
Author: Patrick Schneider, MD, Ohio State University
Author: Jacques Abramowicz, MD, FACOG, FAIUM, Univer-
sity of Chicago

Objectives: Uniparental disomy (UPD) is the inheritance
of a pair of chromosomes from one parent with no contribu-
tion from the other parent. Paternal and maternal UPD of chro-
mosome 14.

Results: in distinct phenotypes. The paternal form is the
most severe, characterized by polyhydramnios, short limbs,
small thorax, short or webbed neck, contractures, and in some
cases diastasis recti or omphalocele. Radiographic characteris-
tics include a bell-shaped chest with an arched appearance to
the ribs, hypoplasia of the scapular neck, and mild hypoplasia
of the ilia. Infants die from respiratory illness, and the survi-
vors have moderate to severe mental retardation, short stature,
unusual facial appearance, persistent chest wall deformity, and
kyphoscoliosis.

Methods: We present a case of paternal UPD 14 dis-
playing a wide omphalocele, shortened long bones, fixed
hands posture, and polyhydramnios. We analyzed prenatal
findings and correlated them with maternal history, genetics,
and outcome.

Results: A healthy 32-year-old G3P1011 with pregnancy
product of IVF presented for routine prenatal care. Ultrasound
at nine weeks showed a grossly normal intrauterine pregnancy.
Aneuploidy screening with cell-free DNA was risk reducing.
A comprehensive anatomy survey at 20 weeks demonstrated a
large omphalocele with liver and bowel protruding through a
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broad base defect, shortened and bowed long bones, subcuta-
neous edema, fixed bilateral hand posture, and poly-
hydramnios. Amniotic fluid chromosome analysis was
consistent with a healthy male fetus. Whole genome microar-
ray analysis detected a region in chromosome 14 with loss of
heterozygosity suspicious of paternal UPD 14. The diagnosis
was confirmed on genetic evaluation of the father. Following
genetic counseling, the patient opted for termination of
pregnancy.

Conclusions: The presence of multiple fetal anomalies
should prompt a genetic investigation including karyotype and
chromosomal microarray. Paternal UPD 14 is an excellent
example of the rare conditions can be detected by microarray
in the background of a normal aneuploidy screening and
karyotype.

Prenatal Ultrasound Characteristics Of a Fetus With
Severe Glutaric Acidemia Type 2
Lead Author: Frances Dijeh, TTUHSC School of Medicine
Author: James Maher, MD, TTUHSC
Author: Glen Bennion, DO, Texas Tech University Health Sci-
ence Center OBGYN Resident
Author: Daniela Pino, MD, TTUHSC
Author: Natalia Schlabritz-Lutsevich, MD, PhD, TTUHSC

Objectives: To discuss prenatal ultrasound findings for a
case of Glutaric Aciduria Type II (GA2). Glutaric Aciduria
Type II (GA2) occurs in approximately 1/200,000 births and
is transmitted in an autosomal recessive pattern. GA2 often
mimics other genetic syndromes making it difficult to diagno-
sis by ultrasound.

Methods: A 32-year- old G3P2002 presented for
Targeted scanning and consultation after finding enlarged fetal
kidneys at 20 weeks’ gestation. The patient underwent amnio-
centesis for karyotype, microarray, and testing for a mutation
in the PKHD1 gene. Sequential evaluation of fetal growth and
amniotic fluid volume (AFV) were performed.

Results: Ultrasound findings at 24 weeks showed kid-
neys bilaterally enlarged with a length greater than the 99th
percentile. There was the loss of corticomedullary differentia-
tion. The AFV was normal and amniocentesis was performed.
Subsequent fetal US demonstrated appropriate fetal growth,
but progressive decreased amniotic fluid volume with advanc-
ing gestational age, and a new finding of mild cardiomegaly
with ventricular hypertrophy. She delivered at 37 weeks by
cesarean section due to a breech presentation with a suspicious
biophysical profile (2/10). The neonate developed progressive
metabolic acidemia, hypoglycemia, hyperkalemia, increasing
anion gap and hypotonia with progressive respiratory failure.
The Acylcarnitine profile demonstrated elevated C4, C5 and
long chain acyl-carnitine suggesting Glutaric aciduria type
II. Confirmatory genetic studies demonstrated mutations in the
causative gene ETFDH.

Conclusions: Glutaric Aciduria Type II is a severe
genetic condition with prenatal ultrasound findings that have

not previously been well described. The enlarged fetal kidneys
were suspicious for infantile polycystic kidney disease. GAII
should be added to the differential for this antenatal ultrasound
finding. Most of the postnatal findings described for GAII
would not be obvious on antenatal scanning, but the finding of
progressive cardiomegaly in association with the kidney find-
ings should prompt an investigation for a mutation in the caus-
ative gene for GAII.

Reversed End Diastolic Flow (REDF) in the Middle
Cerebral Artery (MCA) Is Not Always Associated With
Unfavorable Outcome
Lead Author: Boris Petrikovsky, Professor of Obstetrics and
Gynecology, Garden OBGYN
Author: Michael Terrani, MD, FACOG, Garden OB/GYN
Author: Alison Dillon, Garden OB/GYN

Objectives: Persistent REDF in MCA is a rare finding
with very few cases reported; all with poor outcomes, includ-
ing severe growth restriction, anemia, fetal and neonatal
demise.

Methods: Four cases of REDF in MCA have been
detected in 2,657 assessments of third-trimester fetuses
between January of 2006 and June 2017. Follow-ups in all
four index cases have been performed.

Results: The prevalence of REDF in MCA in third-
trimester fetuses is very low (0.15%). Follow-ups in the index
fetuses have revealed poor outcomes in 3 out of 4. One fetus
died in utero, two survived but suffered intraventricular hem-
orrhage in spite of expedited delivery shortly after the diagno-
sis was made. One fetus with persistent REDF had a favorable
outcome and was delivered at term. In this fetus with REDF,
the results of frequent fetal assessments (NST, BPP) were nor-
mal. The baby a repeat cesarean section at term. APGAR
scores were 7 and 9 at 1 and 5 min.

Conclusions: Our case series confirm poor prognosis in
the majority of fetuses with REDF. However, REDF should
be considered in conjunction with the rest of fetal testing since
a favorable outcome is a possibility.

Second-Trimester Pregnancy IUD Removal
Lead Author: Jessica Shriver, Texas Tech University Health
Sciences Center
Author: James Maher, MD, TTUHSC
Author: Daniela Pino, MD, TTUHSC
Author: Hanna Kodeih, Texas Tech Health Science Center at
Permian Basin
Author: Christopher Maguire, DO, Texas Tech University
Health Science Center
Author: Natalia Schlabritz-Lutsevich MD, PhD, TTUHSC

Objectives: Women with a retained IUD in pregnancy
are at a higher risk of adverse pregnancy outcomes, and so it
is important to remove an IUD as early as possible in preg-
nancy. We present two cases where IUD was removed in the
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early second-trimester using a combination of saline hysteros-
copy and ultrasound guidance.

Methods: Saline hysteroscopy was attempted in conjunc-
tion with transabdominal ultrasound guidance. The hydro dis-
section of the amnion from the chorion facilitated
visualization of the IUD strings and moved the amnion away
from the IUD, allowing safe extraction. The transabdominal
ultrasound was helpful in visualizing the hysteroscope within
the cervical canal and the lower uterine segment and facilitated
successful insertion into the lower uterine segment. An
approach guided by transvaginal ultrasound was performed
when the hysteroscopic approach was unsuccessful in one
patient.

Results: IUD was successfully removed in both cases.
Ultrasound was able to document progressive dissection of the
amnion away from the chorion, which in the first case was suf-
ficient to see the strings and extract the IUD. In the second
patient, both hysteroscopy and transvaginal ultrasound were
employed to successfully remove the IUD and the patient sub-
sequently delivered at term without complications. Trans-
abdominal imaging documented progressive hydro
dissection of the amnion from the chorion in both patients.
This transient disruption resolved within a few weeks and did
not appear to adversely affect the pregnancy.

Conclusions: Operative removal of IUD in a second-
trimester patient, saline hysteroscopy with transabdominal
ultrasound guidance may be a beneficial initial approach due
to the visualization of the hysteroscope. The hydro dis-
section of the amnion from the chorion reduces the risk of
inadvertent rupture of membranes. Even if the IUD cannot be
accessed with the hysteroscope, the displacement of the
amnion away from the chorion is beneficial when a
transvaginal ultrasound-guided approach is subsequently
employed.

Single Deepest Vertical Pocket Correlation to Four
Quadrant AFI and Its Ability to Predict Oligohydramnios
at Term
Lead Author: Jaimie Maines, MD, The Pennsylvania State
University College of Medicine, PennState Health Milton
S. Hershey Medical Center, Division of Maternal Fetal Medi-
cine, Department of Obstetrics and Gynecology
Author: James O’Brien, MD, The Pennsylvania State Univer-
sity College of Medicine, PennState Health Milton S. Hershey
Medical Center, Division of Maternal Fetal Medicine, Depart-
ment of Obstetrics and Gynecology
Author: Avi Hameroff, MD, The Pennsylvania State University
College of Medicine, PennState Health Milton S. Hershey
Medical Center, Division of Maternal Fetal Medicine, Depart-
ment of Obstetrics and Gynecology
Author: Serdar Ural, MD, The Pennsylvania State University
College of Medicine, PennState Health Milton S. Hershey
Medical Center, Division of Maternal Fetal Medicine, Depart-
ment of Obstetrics and Gynecology

Objectives: Our aim was to find a correlation between
the single deepest vertical pocket and the traditional four
quadrant amniotic fluid index (AFI) at the anatomy ultrasound.
In addition, we looked to find the ability of the midtrimester
single deepest vertical pocket to predict oligohydramnios
at term.

Methods: We conducted a retrospective study reviewing
550 anatomy ultrasounds performed between 17 and 22 weeks
gestation. Ultrasound studies were excluded in the case of
multiple gestations, presence of congenital anomalies, known
rupture of membranes, and maternal diabetes. The single
deepest vertical pocket was chosen from the previously mea-
sured and documented four quadrant AFI. Receiver operating
curve and logistic regression analyses were performed on the
data. Oligohydramnios was defined as an AFI of less than
5 centimeters.

Results: Pearson correlation of the single deepest vertical
pocket to traditional four quadrant AFI was statistically signif-
icant and calculated at 0.81 (p < 0.001, 95% confidence inter-
val). The ability of the single deepest vertical pocket to predict
oligohydramnios at term was not significant. Despite this,
what was noted was that for every 1 cm measured in the single
deepest vertical pocket, the risk of oligohydramnios at term
was decreased by 1.66 fold.

Conclusions: We determined that the single deepest ver-
tical pocket strongly correlates to the four quadrant AFI within
a single ultrasound study. As such, the single deepest vertical
pocket alone can be accurately used to assess fluid volume.
However, the single deepest vertical pocket measured at the
anatomy ultrasound is not predictive of oligohydramnios at
term. Further research should focus on the change in single
deepest vertical pocket throughout gestation to determine
trends in both healthy and high-risk pregnancies. This could
lead to a definition of optimal frequency of fluid volume
testing.

Statistical Comparison of Cervical Length Measurement
Between Referring Source and Center Using CLEAR
Guidelines
Lead Author: Arame Thiam Diouf, MD, Methodist Health Sys-
tem Dallas
Author: Manuel Rivera-Alsina, MD, RDMS, Methodist Health
System Dallas
Author: Pryanka Acharya, MS, Methodist Health System
Dallas
Author: Kenya Florence, BSN, RNC-OB, Methodist Health
System Dallas

Objectives: Cervical length assessment is important for
predicting preterm birth and making management decisions.
Cervical length measurement using Cervical Length Education
and Review Criteria (CLEAR) has been proposed and
accepted as methodology to maintain measurement variations
to a minimum. Other methodologies are used, but variability
and limitations in standard views with subsequent low
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reproducibility in the examination has been reported. Our aim
was to determine whether referring sources for diagnosis of
short cervix met CLEAR criteria and how their measurements
compared to examinations following the criteria

Methods: In this retrospective study, women (N = 37)
referred to our Center for Maternal Fetal Medicine with the
diagnosis of short cervix, underwent cervical length measure-
ments utilizing CLEAR criteria. We compared both set of
studies.

Results: A paired t-test was run on a sample of 37 women
to determine whether there was a statistically significant mean
difference between MFM cervical lengths compared to Refer-
ral Cervical length. The MFM Cervical length were longer
(mean length � SD = 3.5 � 0.77) as opposed to Referral Cer-
vical length (mean length � SD = 2.47 � 0.42); a statistically
significant increase of 1.03 (95% CI .78 to 1.28). As the
p value is less than 0.05 (i.e., p < .05), it can be concluded that
there is a statistically significant difference between our two
variable scores CxLMFM vs CxLRef

STATS | CxLRef CxLMFM
Mean | 2.467568 3.498919
Median| 2.4 3.8
min | 1.5 2.1
max | 3.2 4.4
SD | 0.4203531 0.7716857

Conclusions: Cervical length following CLEAR criteria
demonstrated a statistically significant difference from mea-
surements not following CLEAR criteria. The measurement of
cervical length should be as objective as possible, since its use
will influence further clinical decisions.

The Three and Four-Dimensional Transabdominal
Ultrasounds can Accurately Replace the Two-Dimensional
Transvaginal Ultrasound in the Cervical Measurement of
Pregnant Women High Risk for Preterm Births
Lead Author: Ann Chau, MD, LSUHSC, Department of
OB/GYN
Author: Barbara Neuhoff, MD, LSUHSC, Department of
OB/GYN
Author: Heather Barnes, LSUHSC, Department of OB/GYN
Author: Joseph Hagan, ScD, LSUHSC, Department of
OB/GYN
Author: Joseph Miller, MD, LSUHSC, Department of
OB/GYN

Objectives: To compare the two, three, four-dimensional
(2D, 3D, 4D) transabdominal (TA) ultrasounds (US) versus
the 2D transvaginal (TV) US in the cervical measurement of
pregnant women high risk for preterm births.

Methods: This retrospective cohort study investigated
the accuracy of the 2D, 3D, 4D TA US measurements of the
distal functional closed cervical lengths (DFCL) in singleton

pregnant women, high risk for preterm births when compared
to the 2D TV US measurements. The 2DTADFCL was mea-
sured using the penetration frequency with either Focus Fre-
quency Composite (FFC) and/or Coded Excitation (CE). The
3DTADFCL was measured using Multiplanar and Volume
Contrast Imaging Acquisition (VCIA). The 4DTADFCL was
measured using VCIA. Studied women had cervical measure-
ments obtained with empty bladders at two weeks intervals
between 13 and24 weeks of gestational age in the order of
2DTA, 4DTA, 3DTA then 2DTV US. Each woman was mea-
sured once in each interval. This study was approved by our
Institutional Review Boards. The data was investigated using
the linear regression analysis.

Results: Between 13–15 weeks: 2DTVDFCL = 3.319
+ 0.870 (2DTADFCL) (R-square = 0.87), 2DTVDFCL
= −0.258 + 1.005 (3DTADFCL) (R-square = 0.96), 2DTVDFCL
= 1.293 + 0.939 (4DTADFCL) (R-square = 0.92). Between
16–18 weeks: 2DTVDFCL = −0.563 + 1.022 (2DTADFCL) (R-
square = 0.92), 2DTVDFCL = −0.192 + 1.007 (3DTADFCL)
(R-square = 0.97), 2DTVDFCL = 1.554 + 0.963 (4DTADFCL)
(R-square = 0.89). Between 19–21 weeks: 2DTVDFCL = 2.426
+ 0.937 (2DTADFCL) (R-square = 0.87), 2DTVDFCL
= −0.348 + 1.010 (3DTADFCL) (R-square = 0.98),
2DTVDFCL = 2.354 + 0.939 (4DTADFCL) (R-square = 0.90).
Between 22–24 weeks: 2DTVDFCL = 2.486 + 0.896
(2DTADFCL) (R-square = 0.89), 2DTVDFCL = 0.4355 + 0.968
(3DTADFCL) (R-square = 0.96), 2DTVDFCL = 2.428 + 0.907
(4DTADFCL) (R-square = 0.90). In summary, at 13–24 weeks:
2DTVDFCL = 2.103 + 0.928 (2DTADFCL) (R-square = 0.88),
2DTVDFCL = −0.042 + 0.996 (3DTADFCL) (R-square = 0.97),
2DTVDFCL = 2.075 + 0.933 (4DTADFCL) (R-square = 0.90).

Conclusions: 3DTA and 4DTA US methods can accu-
rately replace the 2DTV US in the cervical measurement of
pregnant women, high risk for preterm births.

Three Cases of Bronchogenic Cyst Antenatally Detected
by Ultrasound or Fetal Magnetic Resonance Imaging
Confirmed by Postnatal Findings
Lead Author: Siwon Lee, MD, PhD, Mount Sinai Medical
Center, Miami Beach, FL
Author: Mi Jung Kim, MD, Cheil General Hospital and
Women’s Healthcare center, Dankook University College of
medicine
Author: Hyeyeon Boo, MD, Cheil General Hospital and
Women’s Healthcare center, Dankook University College of
medicine
Author: You Jung Han, MD, PhD, Cheil General Hospital
and Women’s Healthcare center, Dankook University College
of medicine
Author: Jin Hoon Chung, MD, PhD, Cheil General Hospital
and Women’s Healthcare center, Dankook University College
of medicine
Author: Moon Young Kim, MD, PhD, Cheil General Hospital
and Women’s Healthcare center, Dankook University College
of medicine
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Objectives: Bronchogenic cyst is a benign congenital
bronchopulmonary foregut cystic malformation that typically
occurs in the mediastinum. The purpose of this paper was to
describe three cases of bronchogenic cyst detected antenatally
with imaging and confirmed by postnatal imaging or surgery.

Methods: We retrospectively reviewed medical charts of
three women with fetal bronchogenic cyst. Prenatal US, fetal
MRI and postnatal computed tomography (CT) or US findings
and clinical outcomes were reviewed.

Results: Bronchogenic cyst was detected as unilocular
cystic mass in the fetal chest during the third-trimester of preg-
nancy in all patients. Fetal MRI was performed in the first two
cases and showed cystic lesion with low signal intensity in
T1WI and high signal intensity in T2WI. Location of the cyst
was better defined through MRI. Postnatal CT of the first and
the third case showed a cystic mass in right superior mediasti-
num and in subcarinal area respectively, consistent with bron-
chogenic cyst. Postnatal US of the second case showed a
cystic mass in right lower paraspinal area without abnormal
blood flow suggestive of bronchogenic cyst. First two cases
underwent cyst resection after 2 year of life and the third case
is under surveillance with thoracic surgeon for 1 year, all with-
out any complications.

Conclusions: All three cases of bronchogenic cyst were
diagnosed in the third-trimester of pregnancy. Suspicion of the
bronchogenic cyst is not difficult through routine antenatal
ultrasound. However, additional fetal MRI can be helpful in
differential diagnosis of bronchogenic cyst with other congeni-
tal lung disease and find further information on location and
characteristics of the cyst. Clinical course of bronchogenic
cyst was benign and routine antenatal care and postnatal treat-
ment was possible in our cases. However, prenatal diagnosis
of bronchogenic cyst can be helpful in planning delivery
because there can be risk of respiratory distress in the neonate
after birth.

Transabdominal Ultrasound Cervical Length As An Initial
Screen in a Community Based Ultrasound Screening
Program for Preterm Delivery Prevention
Lead Author: Valerie Rappaport, MD, University of New
Mexico
Author: Janis Carrasco, New Mexico Sonographics
Author: Simone Green, University of New Mexico
Author: Brenda Brown, New Mexico Sonographics

Objectives: We sought to determine if a clinically rele-
vant threshold for transabdominal cervical length (TAcl) exists
in a low-risk obstetrical screening program, which would
allow TAcl to be used as an effective prescreen to avoiding
transvaginal cervical length (TVcl) exam in a preterm labor
screening protocol. In addition, we sought to determine if this
threshold was influenced by various maternal and fetal factors
including shortened TVcl, maternal BMI, bladder fullness,
prior C-section, fetal presentation and placental position that
may influence patient selection for initial TAcl screening.

Methods: This was a retrospective case–cohort study
from a population of 4765 low-risk women with singleton
pregnancy who presented for screening anatomy exam at com-
munity based ultrasound centers between 18 and 24 weeks
gestation. TVcl and TAcl were performed routinely as a com-
ponent of the anatomy exam. Seventy-two women with a short
TVcl of 2.5 cm. (total n = 1075) The effect of short TVcl mea-
surement, maternal BMI, placental position, bladder fullness,
fetal presentation and prior C-section on the TAcl-TVcl rela-
tionship was evaluated.

Results: A TAcl could not be obtained for 55 of the
1075 women (5.1%). For the remaining 1020 women there
was only a moderate correlation between TAcl and TVcl
(Pearson r = 0.34). In the short TVcl group there was no corre-
lation between TVcl and TAcl in this group (Pearson
r = 0.06). Over 16% of women in this group had a TAcl
greater than 3.9 cm and 32% were over 3.5 cm. We did not
find a clinically relevant TAcl threshold in our study group
overall or in any clinical subgrouping.

Conclusions: Transabdominal cervical length pres-
creening does not add benefit in a low-risk community based
preterm labor screening program. In order to maintain ade-
quate sensitivity to detect a TVcl of 2.5 cm or less, only 20%
patients would be able to avoid transvaginal ultrasound.

Musculoskeletal

Ultrasound for Suspected Soft-Tissue Masses; When Can
We Make the Diagnosis And When Is Additional Imaging
Or Biopsy Needed?
Lead Author: Alireza Eajazi, MD, UT Health San Antonio
Author: Michael Davis, MD, UT Health San Antonio
Author: Michael Tall, MD, UT health San Antonio
Author: Robert Cone, MD, UT Health San Antonio
Author: Douglas Byerly, MD, Wilford Hall Ambulatory Sur-
gery Center
Author: Angel Gomez-Cintron, MD, UT Health San Antonio

Objectives: The objective of our exhibit is to describe
ultrasound characteristics of some common path proven
benign and malignant superficial soft-tissue masses in extremi-
ties and our goal is to increase the confidence of radiologists
who are faced with interpreting these types of exams and pro-
vide gamuts and technical recommendations for improving
diagnostic accuracy and cost effectiveness in the diagnosis of
soft-tissue masses and mass like conditions.

Methods: In this educational exhibit, we will show
examples of commonly encountered soft-tissue masses and
mass like conditions in our practice. We will describe the find-
ings of typical benign processes and show examples of malig-
nant masses, giving MRI and histopathological correlation
when appropriate.

Results: Characteristic US appearances of multiple
benign and malignant extremity soft-tissue lesions are
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reviewed and their MRI features are discussed. The pitfalls
and differential diagnosis are explained.

Conclusions: US can easily confirm the presence of a
mass, differentiate solid from cystic lesions, define the ana-
tomic extent of the lesion, and detect vascular lesions with
high sensitivity. It is increasingly being used for the initial
evaluation of soft-tissue masses of the extremities. Certain
clinical and imaging findings allow diagnosis of selected soft-
tissue masses. In most cases, US can accurately characterize
the lesion, obviating biopsy and reducing unnecessary further
workup.

Ultrasound and MRI Comparison of Myofascial
Thickening and Muscle Scarring of Hip Musculature
Lead Author: Naomi Griffaw, RDMS (AB, OB/GYN, PS),
RVT, RMSKS, Cleveland Clinic Foundation
Author: Patricia Delzell, MD, Cleveland Clinic Foundation

Objectives: A large number of patients are referred from
Sports Medicine to our practice for chronic muscle pain, but
these patients demonstrate normal results on magnetic reso-
nance (MR) studies. We have observed that many of these
patients have sonographic myofascial abnormalities with asso-
ciated dynamic muscle incoordination. We are performing a
prospective outcomes-based treatment study evaluating
advanced soft-tissue manual techniques with and without
ultrasound-guided myofascial hydrodissection and steroid trig-
ger point injections. For this poster, our primary aim is to
illustrate the sonographic appearance of myofascial scarring.
We will also demonstrate how we perform ultrasound-guided
percutaneous myofascial hydrodissection and trigger point
injections to treat this entity at our institution.

Methods: Prospectively, patients with myofascial scar of
the gluteus medius or maximus muscles corresponding to the
area of pain were randomly placed into one of three treatment
groups: (1) advanced soft-tissue manual therapy alone;
(2) ultrasound-guided hydrodissection of myofascial scar
followed by manual therapy; or (3) ultrasound-guided
hydrodissection of myofascial scar and steroid trigger point
injections followed by manual therapy. We retrospectively
selected ultrasound images of gluteus maximus and gluteus
medius muscles demonstrating myofascial abnormalities and
compared these images with the corresponding MR images.
Both still and video images from the diagnostic and therapeu-
tic ultrasounds were selected.

Results: Long-term results are not yet available, but
short-term results have been favorable. All the patients
obtained immediate relief with the injections, and all
myofascial hydrodissections were completed with a fluid plane
between the muscle and fascia. None of the patients with
myofascial scar identified on ultrasound had findings in that
location on MR images.

Conclusions: Myofascial scarring can lead to debilitating
symptoms but is often undetectable on MR studies, making
ultrasound the modality of choice for diagnosis. Ultrasound

can be used to correlate these myofascial abnormalities to
patients’ areas of pain and to guide various needle treatments

Ultrasound Findings Of BRAF Inhibitor-Induced
Panniculitis in Patients Treated for Stage IV Metastatic
Melanoma.
Lead Author: David Bartlett, MD, Mayo Clinic Radiology
Author: Andrew Erie, MD, Mayo Clinic Rochester
Author: Stephen Broski, MD, Mayo Clinic Rochester
Author: Katrina Glazebrook, MBChB, Mayo Clinic

Objectives: To present the sonographic findings of
BRAF inhibitor- induced panniculitis in patients treated for
stage IV metastatic melanoma, with PET/CT, clinical and
pathologic correlation.

Methods: Following IRB approval, a keyword search of
our imaging database for “melanoma” and “panniculitis”
between January 2012 and July 2018 was conducted. Five
cases of patients with stage IV metastatic melanoma had pan-
niculitis identified clinically. The sonographic, FDG PET/CT
findings, clinical presentation and follow-up were reviewed.

Results: Five patients with Stage IV metastatic mela-
noma were treated with the drugs Vermurafenib or Dabrafenib
which are inhibitors of V600E BRAF mutation. Clinically the
patients presented with tender subcutaneous nodules that were
self-limiting or responded to anti-inflammatory medications.
FDG PET/CT showed new foci of FDG uptake in the subcuta-
neous soft tissues of the extremities, chest wall and breast
which were suspicious for melanoma metastases or breast
malignancy. Ultrasound of the FDG avid subcutaneous sites
demonstrated homogeneously hyperechoic lesions without
significant internal Doppler flow or posterior acoustic features.
In the breast in one patient, the lesions were predominantly
echogenic with central hypoechogenity suspicious for fat
necrosis, infection or hematologic malignancy. This sono-
graphic appearance greatly differs from biopsy proven subcu-
taneous melanoma metastases, which are hypoechoic with
posterior acoustic enhancement and significant internal
Doppler flow.

Conclusions: Panniculitis is a rare complication of
BRAF inhibitor therapy, and its appearance on FDG PET/CT
can mimic subcutaneous melanoma metastases. The ultra-
sound appearance of panniculitis and melanoma metastases
greatly differs, therefore ultrasound may be used to differenti-
ate these entities when there is clinical uncertainty.

Added Value of Dynamic Ultrasound in Assessment of
Total Knee Arthroplasty Complications
Lead Author: Larry Fuller, DO, Penn State Health
Author: Cristy French, Penn State Health
Author: Jonelle Thomas, MD, MPH, Penn State Health

Objectives: Evaluation of soft-tissue complications of
total knee arthroplasty (TKA) is limited on CT and MR
images due to metal artifact. US provides easier visualization
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of soft tissues around TKA. US also enables dynamic imag-
ing, which may be beneficial in evaluating soft-tissue impinge-
ment syndromes caused by the prosthesis components. The
objective of this study was to determine the feasibility of
dynamic US around TKA and identify positive cases which
can be diagnosed by dynamic US.

Methods: Over a one-year period, 7 patients were
referred for dynamic US of TKA. These patients were scanned
by musculoskeletal radiologists who routinely perform muscu-
loskeletal ultrasound. Cases were retrospectively reviewed to
confirm feasibility of visualizing the suprapatellar and
infrapatellar recesses, posterior soft tissues, and presence of
absence of pathology.

Results: In all cases, ultrasound was capable of visualiz-
ing the soft tissues of clinical question. The only area of limi-
tation was directly posterior to the patella-resurfacing
component. Five of 7 patients had positive studies, including
cement fracture, patella clunk syndrome, polyethylene liner
protrusion, Hoffa fat pat impingement/hypertrophic synovitis,
and popliteus tendon impingement.

Conclusions: Dynamic ultrasound was useful for provid-
ing a diagnosis in 71% of patients who had an unclear source
of complication related to TKA. It allowed recreation of
patient symptoms and was not limited by metal artifact.

High-Resolution Ultrasound of Bone Trauma with 3D
Ultrasound Imaging
Lead Author: Pradeep Srivastava, Yashdeep Ultrasound Cen-
tres, Lucknow, India

Objectives: High-resolution ultrasound with 3D imaging
as a diagnostic tool for evaluation of bone trauma

Methods: The prospective study was done in 50 cases of
bone trauma with painful joint movements involving shoulder,
elbow, arm, forearm, knee, leg and ankle. The age group of
the patients varied from 6 months to 50 years. All patients
were investigated by high-resolution ultrasound using 7 to
12 MHz short focus transducers with direct contact scanning
technique. 3D ultrasound was also done as and when required.
3D ultrasound picked up the fracture better and extent of the
fracture was delineated clearly.

Results: 22 patients of shoulder arthropathy picked up on
ultrasound. The sensitivity was 100% and specificity 98%.
Associated supraspinatus tendon injuries with fracture of the
head and greater tuberocity of humerus were also picked up.18
patients of knee injury were seen on ultrasound, meniscal tear in
12 cases, 4 cases of patellar injury and 2 cases of fracture femo-
ral condyle.4 rib fractures with associated haematoma formation
picked up on USG. Humeral cortical fracture was seen in
2 infants missed on X-ray.2 cases of nonunion of bones because
of interposition of soft tissue between fractured segments picked
up on USG.2 cases of avulsion fracture of calcaneum picked up
on USG.2 cases of fracture olecranon with rupture of triceps
tendon were picked up on USG.

Conclusions: High-resolution ultrasound is an excellent
modality for evaluation of fracture of bones, meniscal tears,
avulsion fractures and nonunion of the bones. 3D ultrasound
depicts clearly extent of fracture in coronal plane. New callus
formation is easily picked up on high-resolution ultrasound.
The only limitation is it is highly operator depended.

Lumbar Multifidus Muscle Thickness During Therapeutic
Exercise in Individuals With And Without Chronic Low
Back Pain: A Reliability Of Ultrasound Imaging Study
Lead Author: L. Colby Mangum, PhD, ATC, University of
Central Florida
Author: Kyle Morris, MEd, ATC, Nazareth College
Author: Alexandra DeJong, MEd, ATC, University of Virginia
Author: Susan Saliba, PhD, ATC, PT, University of Virginia

Objectives: To determine interrater reliability of lumbar
multifidus (LM) muscle thickness during a series of common
clinical rehabilitation exercises for individuals with and with-
out chronic nonspecific low back pain (NSLBP).

Methods: 20 individuals participated in this study,
10 healthy (Age: 20.1 � 2.2 years, Height: 177.5 � 16.7 cm,
Mass: 71.6 � 10.4 kg, 6 M) and 10 with NSLBP (Age:
21.9 � 2.8 years, Height: 173.7 � 14.4 cm, Mass:
77.2 � 14.4 kg, 6 M). Both investigators captured B-mode
images of LM thickness at the L4/L5 level for 10 participants
each (5 healthy, 5 NSLBP). All thickness measures were nor-
malized to body mass. Static positions included: quadruped and
standing. Exercises included: bird dog progression (isolated and
combined arm and leg extensions), trunk extension, and an
overhead squat. Intraclass correlation coefficients (ICC) with
95% confidence intervals (CI) were generated for all static and
exercise positions for between rater analysis. ICC values above
0.9 were considered excellent, 0.75–0.9 good, 0.5–0.75 moder-
ate, and less than 0.5 were poor.

Results: Quadruped measures of LM thickness showed
good reliability (NLSBP (ICC 0.880, CI (0.507–0.986)) (Healthy
(ICC 0.747, CI (0.0–0.971)), and for standing measures, both
group ICC’s were > .8, but less than 0.9, which indicated good
interrater reliability. The bird dog progression showed good reli-
ability at each progression level with ICC’s between 0.620 and
0.690. Trunk extension revealed excellent reliability (NLSBP
(ICC 0.914, CI (0.717–0.990)) (Healthy (ICC 0.900, CI
(0.672–0.988)) and there was good reliability for the overhead
squat (NLSBP (ICC 0.801, CI (0.179–0.977)) (Healthy (ICC
0.813, CI (0.228–0.979)).

Conclusions: Good to excellent reliability of normalized
LM thickness was observed for most of the static positions
and exercises for both groups. These values were consistent
with other studies examining the LM at rest and during vari-
ous contracted states, although this study is the first of its kind
to examine LM normalized thickness in a wide variety of reha-
bilitation exercises.
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Manual Therapy Improves Blood Flow and Muscle Fiber
Orientation of the Lateral Forearm Extensors
Lead Author: Noelle Selkow, PhD, ATC, Illinois State
University
Author: Timothy Speicher, PhD, ATC, LAT, CSCS, PRT-c®,
Positional Release Therapy Institute
Author: Aric Warren, EdD, ATC, CES, CSCS, Oklahoma State
University

Objectives: To examine the effects positional release
therapy (PRT), instrument assisted soft-tissue mobilization
(IASTM), and thermal ultrasound (US) have on blood flow
and muscle fiber alignment using diagnostic ultrasound.

Methods: Twenty-five participants (50 elbows)
volunteered to be in the study. The four treatment interven-
tions as well as diagnostic ultrasound was applied randomly
to each elbow about 1 cm below the elbow joint at the com-
mon extensor tendon. Diagnostic ultrasound was performed
by a blinded investigator before and after the interventions,
with each intervention appearing to last 10 minutes. For
PRT, one treatment was applied for 30 seconds-2 minutes
using the Fasciculatory Response Method. For US, one treat-
ment with a 5 cm ultrasound head, moved continuously with
settings of 3 MHz, 100% duty factor (thermal), 1.6 Wcm2.
The treatment lasted 6 minutes. Participants in the IASTM
group received a choreographed protocol lasting 3 minutes.
The forth intervention group) was a combination of all three
interventions.

Results: Separate one-way ANOVAs were used to assess
differences across interventions for blood flow and muscle
fiber alignment using prepost change scores. Blood flow was
significantly higher following PRT compared to IASTM
(p = .050) and US (p = .042), but not different from the combi-
nation intervention (p = .849). Seventy-five percent of elbows
in the PRT intervention showed improvement, 54% IASTM,
45% US, and 73% combination. Tissue fiber orientation was
significantly better following IASTM compared to PRT
(p = .042), but no difference was demonstrated among the
other interventions (p > .066). All elbows (100%) that
received IASTM showed improved tissue orientation, 77%
PRT, 64% US and 64% combination.

Conclusions: Manual therapy, particularly PRT and
IASTM, seem to be better at increasing blood flow and muscle
fiber orientation, respectively, compared to ultrasound or a
combination of all three interventions. As clinicians, it is
important to choose the most appropriate intervention for the
treatment goal and issue at hand.

Prospective Trial of Ultrasound-Guided Tenotomy in the
Treatment of Chronic Lateral Elbow Tendinopathy
Lead Author: Troy Henning, DO, Swedish Medical Center
Author: Adam Pourcho

Objectives: Describe our experience with use of
ultrasound-guided tenotomy in the treatment of lateral elbow

tendinopathy refractory to typical nonoperative treatment
measures.

Methods: 81 patients from our sports medicine clinic,
average age 51 with average length of tennis elbow symptoms
for 20 months, that failed conservative treatment including
exercise, bracing, NSAIDs and about half with corticosteroid
injection were followed prospectively at time points: initial
visit and then postultrasound-guided tenotomy with a Tx-1
device (Tenex) at 2, 6, 12 weeks and 12 months using DASH
score and VAS (0–10) scale.

Results: Of the 81 patients, all but 17 patients were avail-
able for follow-up through 12 months. Of the 17 patients not
available for the 12-month follow-up evaluation, all have data
available to review through the 12-week follow-up time point.
DASH improved from 50 to 13.7 in all patients by 12 weeks.
Further improvement was seen in the available 64 patients
where DASH continued to improve to 5.2 by 12 months. VAS
scores improved from 6.7 down to 1.48 at 12 weeks in all
patients. Of the 64 patients available at 12 months, the VAS
continued to improve to 0.6. No complications occurred as a
result of the treatment.

Conclusions: Ultrasound-guided tenotomy of the lateral
elbow tendons in the treatment of recalcitrant chronic lateral
elbow tendinopathy lead to significant reduction in pain and
improvement in function over the 12 month follow-up period.
The most profound improvements were seen over the initial
12 weeks following the procedure.

Shear-wave Elastography of the Deltoid Muscle
Lead Author: Jacob Voelkel, MD, MS, Mayo Clinic
Author: Tobias Kummer, MD, RDMS, FACEP, Mayo Clinic,
Rochester
Author: David Ivanov, Mayo Clinic School of Medicine

Objectives: Shear-wave Elastography (SWE) is an ultra-
sonographic technique which may aid musculoskeletal exami-
nations as many disease processes lead to muscle tissue
alterations not detected by conventional imaging methods.
This study seeks to define normal values of deltoid muscle
elasticity in healthy volunteers and to examine the repeatabil-
ity of this technique while establishing scanning parameters
and protocols.

Methods: Ten participants in each of the 18–30, 31–40,
41–55, and 56+ age groups were studied and elasticity
(in kPa) of the anterior, lateral, and posterior segments of del-
toid muscle was measured by two independent examiners
using SWE. Comparisons of measurements among the four
age groups were evaluated using one-way analysis of variance
and pairwise comparisons between age groups were conducted
using Tukey’s studentized range tests.

Results: Interoperator agreement was 0.57, 0.85, and
0.78 indicating moderate, almost perfect, and substantial
agreement for the anterior, lateral, and posterior deltoid
respectively. Intraoperator agreement ranged from a low of
0.16 indicating slight agreement to a high of 0.74 indicating
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substantial agreement. Anterior measurements differed signifi-
cantly by age (p = 0.019), although pairwise comparisons indi-
cated that only age groups 18–30 and 56+ were significantly
different from each other. Similarly, lateral measurements dif-
fered significantly by age (p = 0.031), although pairwise com-
parisons indicated that only age groups 18–30 and 56+ were
significantly different from each other. Poster measurements
did not differ significantly by age (p = 0.66).

Conclusions: Intraoperator agreement of SWE of the del-
toid demonstrated slight to substantial agreement while inter-
operator agreement of SWE of the deltoid demonstrated
moderate to near perfect agreement. Pairwise comparisons of
the stiffness of the anterior and lateral deltoid showed a mod-
erate degree of variability while also showing a clear differ-
ence in anterior and lateral deltoid muscle stiffness with
increasing age. Further studies with alternate scanning param-
eters may be required to assure reproducibility among all age
groups with SWE of the Deltoid muscle.

Sonographic Anatomy And Pathology Of the Ulnar
Collateral Ligament (UCL) Of the Elbow Using Ultra
High-Frequency (UHF) Ultrasound
Lead Author: Peter Tumminelli, Medical Degree, Master of
Biomedical Science, Rutgers-NJMS Kessler Institute of
Rehabilitation
Author: Robert Monaco, MD, MPH, RMSK, Atlantic Health
Sports Medicine
Author: Samuel Dona, MD, Atlantic Health Sports Medicine

Objectives: The anterior oblique bundle (AOB) of the
ulnar collateral ligament (UCL) has been well characterized
using ultrasound up to 18 MHz. While US provides detailed
anatomy, subtle changes in the ligament remain challenging to
observe and affect diagnosis and management. This study
evaluated the anatomy of the AOB of the UCL at 22 and
48 MHz with and without stress views using a Vevo ultra-
sound machine by Fuji.

Methods: The AOB was evaluated with a 22 and
48 MHz linear probe transducer on 8 uninjured subjects
(n = 16 elbows). Patients were placed in a standard position
(supine 90� shoulder abduction and external rotation with
30 elbow flexion) to obtain optimal images of the UCL. Static
images were collected to measure Nazarian, Jacobson Ward,
and Modified Jacobson Ward ligament thicknesses between
the two groups. Cine loops were collected from both groups to
record joint space widening under standardized manual and
weighted (2.26 kg) stress. Means were then calculated for
comparison between images recorded from the 22 MHz and
48 MHz groups, and between dominant and nondominant
elbows. Alpha levels were set at p < .05, and p < .05 was con-
sidered statistically significant.

Results: The mean ligament thickness was largest in
Nazarian length in both the 22 MHz (5.56 mm) and 48 MHz
(5.53 mm) in comparison to the JW (3.34 mm/3.00 mm) and
modified JW (3.17 mm/ 3.04 mm). Weighted stress

demonstrated increased joint space widening compared to
manual stress in both groups. Mean joint space widening dur-
ing weighted stress was (1.18 mm) in 24 MHz and (1.29 mm)
in the 48 MHz group.

Conclusions: UHF shows promise in help detecting loss
of echotextural homogeneity, calcification, and ligament insta-
bility consistent in partial UCL tears. Its exquisite detail may
provide clinicians with further information affecting manage-
ment. Best views were obtained with weighted stress. Liga-
ment measures were similar to prior literature.

The Role of Ultrasound in Locating and Assessing the
Peripheral Nerves
Lead Author: Jamie Bie, RDMS, RVT, RMSKS, Columbia
University/New York–Presbyterian Imaging

Objectives:
• To describe the course of the peripheral nerves
and the muscles that they innervate

• To be able to recognize the landmarks used to
locate these nerves

• To utilize real- time imaging in the long and short
axis to detect pathologies of the peripheral nerves

• To recognize an abnormal appearance and cross-
sectional area measurement by comparison to the
contralateral side

• To state the causes and potential sites of
compression

• To be able to apply these techniques in a clinical
setting at a beginner, intermediate, and/ or
advanced level

Methods:
• Use of a high-frequency linear transducer to obtain
optimal images

• Apply the proper ultrasound machine settings for
visualization of the fascicles within a nerve

• Distinguish the normal "honeycomb" appearance of
a nerve from the surrounding tendons and vessels

• Obtain an accurate cross-sectional area measure-
ment of the nerve by measuring it on the inside of
the epineurium layer

• Image the nerve in motion to isolate it from the
surrounding structures

• Image the nerve in the long and short axis to iden-
tify the presence of any of focal enlargement

Results: Knowing how to locate and assess the appropri-
ate segment of an atypical nerve directly leads to the diagnosis
and treatment of peripheral nerve pathologies.

Conclusions: Ultrasound is the superior modality for
evaluation of the peripheral nerves due to its ability to produce
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high quality images at a low cost without the use of ionizing
radiation. It is the only modality that can get a close up look at
each segment of these tiny structures in order to localize the
area of pathology. It is possible to identify pathology that
might be overlooked on MRI by knowing which nerve corre-
lates with the patient’s symptoms and having the ability to
identify and diagnose this pathology on the spot.

The Use of Ultrasound Biofeedback to Facilitate Lower
Trapezius Muscle Activity during Overhead Movements
Lead Author: Nancy Talbott, PhD, PT, RMSK, University of
Cincinnati
Author: Dexter Witt, DHS, DPT, OCS, FAAOMPT, University
of Cincinnati

Objectives: Activation patterns of the trapezius and the
serratus anterior have been shown to be altered in individuals
with shoulder impingement syndrome. Research has shown
that current interventions have little effect on the abnormal fir-
ing of these muscles. Ultrasound (US) imaging can objectively
provide feedback during exercise which may be effective in
altering the abnormal activation of the scapular muscles. The
purpose of this study was to determine if visual ultrasound
biofeedback (VUSB) has an immediate effect on the thickness
of the lower trapezius.

Methods: Twenty-one healthy subjects participated. In
sitting, US of the LT was completed under the following con-
ditions: 1) active elevation from 0 to 90�; 2) active elevation
from 0 to 120�; and 3) full active overhead elevation. Each
condition was tested three times without subject visualization
of the ultrasound screen. Subjects were then turned toward the
screen and shown the location of the LT. Subjects were
instructed to actively move the arm and to observe the change
in LT thickness. While continuously visualizing the US image
of the LT, the subject was then encouraged to increase the
thickness of the LT as they performed five repetitions of a
scapular squeeze and five repetitions of full overhead eleva-
tion. Subjects were then turned away from the US screen and
the initial testing repeated.

Results: Initially, mean LT thicknesses at 90�, at 120�

and at full elevation were 4.80 mm, 4.87 mm, and 6.77 mm
respectively. Following VUSB, mean LT thickness had signif-
icantly increased to 6.07 mm, 6.81 mm, and 8.95 mm
respectively.

Conclusions: VUSB of the LT had an immediate effect
of increasing LT thickness during active arm elevation.
These within-session changes were achieved with a minimal
amount of instruction and training. While the long-term
effects of VUSB of the LT have yet to be established, the
potential for correcting abnormal firing of the LT with
VUSB is supported.

Basic Science and Instrumentation

Can Anatomical Breast Ultrasound Phantoms Improve the
Utilization of Image Optimization Controls and Scanning
Techniques in Routine Practice?
Lead Author: Jacinta Browne, PhD, Mayo Clinic
Author: Donald Tradup, RDMS, RT, Mayo Clinic
Author: Alisa Walz-Flannigan, Mayo Clinic
Author: Robert Fazzio, Mayo Clinic
Author: Scott Stekel, BS, Mayo Clinic
Author: Nicholas Hangiandreou, PhD, Mayo Clinic

Objectives: In a previous study by our group, it has been
found that anatomical phantoms with moderate complexity
can provide a valuable training experience to radiology resi-
dents; demonstrating a significant increase, 26 � 14%, p1. In
this study, a range of novel anatomical breast ultrasound train-
ing phantoms and a pedagogical plan were developed for use
as an in-service training tool for sonographers. The anatomical
phantoms had moderate technical complexity associated with
them and simulated the sonographic characteristics of the dif-
ferent breast tissues and contained a range of lesion pathology
such as cysts, Mondor’s disease, fibroadenoma and angular,
spiculated lesions representing malignant findings.

Methods: A pedagogical plan was developed for use
with a range of breast anatomical phantoms. The pedagogical
plan involved the following elements (i) a didactic lecture,
(ii) a pretraining knowledge test, (iii) a task-specific, self-
directed practice training period using dedicated anatomical
breast phantoms with associated training material for lesion-
specific optimization training, (iv) a peer review session, and
(v) a posttraining knowledge test.

Results: The pedagogical plan will be evaluated follow-
ing implementation, this will involve evaluating the impact of
the self-directed training period through the following three
processes in order to achieve appropriate triangulation (i) a
pre- and posttraining session knowledge test, (ii) peer review
session of images obtained postself-directed training using the
dedicated phantoms, and (iii) analytics data related to the
image optimization controls 1 month prior to the in-service
training session, 1 month post and 3 months post in-service
training session.

Conclusions: The anatomical breast phantoms can pro-
vide a moderately complex “life-like simulation” of breast tis-
sue for ultrasound imaging which can be employed to
effectively demonstrate the impact of different image optimi-
zation controls and to help individuals refine their scanning
techniques.
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Feasibility of Ultrasound Scan Information Extraction
Using Clinical Images for Imaging Standardization and
Optimization
Lead Author: Zaiyang Long, PhD, Mayo Clinic
Author: Scott Stekel, BS, Mayo Clinic
Author: Donald Tradup, RDMS, RT, Mayo Clinic
Author: Nicholas Hangiandreou, PhD, Mayo Clinic

Objectives: To investigate the feasibility of extracting
information from clinical ultrasound images for understanding
scan statistics and preset/image quality optimization.

Methods: Clinical images between May 1, 2017, and
March 23, 2018 were de-identified and analyzed, resulting in
>2.8 million images. They were acquired on different revision
levels of GE LOGIQ E9 scanners. Information on study
description, preset name, probe name, depth, transmit fre-
quency, dynamic range (Dr.), speckle reduction setting (SRI),
gray map, imaging mode (coded harmonic imaging (CHI) or
not), and if Doppler imaging, central frequency, pulse repeti-
tion frequency and wall filter, were extracted, utilizing
DICOM header tags and optical character recognition of the
images with a custom MATLAB program.

Results: >3000 unique combinations of exams, presets
and probes were discovered. For example, for Carotid Arteries
Complete exam, there were 31 combinations of presets and
probes. Eight probes were involved ranging from 9L-D,
L8–18i, to S1–5, and C1–6D. Sixteen presets were used
among Small Parts, Vascular, and Abdomen models. Five
gray maps were involved with F (36%) and G (32%) being the
mostly used. Median Dr. ranged from 57 to 75. All were
acquired using CHI. In another example of Renal Biopsy
exams, 57 preset and probe combinations were found. Six pro-
bes were included. Seventeen presets were used among Abdo-
men, Pediatric, and Small Parts models. Five gray maps were
involved (F 42% and A 38%). Median Dr. ranged from 51 to
72, and 88% of the combinations were acquired using CHI.

Conclusions: Feasibility of extracting information from
clinical images was demonstrated. Analysis of these data pro-
vides baseline statistics and holds great promise for optimizing
presets and image quality. Differences in parameters such as
gray map and Dr. can be investigated and standardized. Rarely
used preset/probe could be eliminated. Unexpected model
types may work better for specific patient anatomy because of
different underlying acoustic property assumption, which
could be utilized appropriately.

System and Method for Noninvasive Pressure Estimation
Using Ultrasound and Phase-Change Contrast Agents
Lead Author: Katherine Brown MSEE, MBA, University of
Texas at Dallas
Author: Saurabh Raut, University of Texas at Dallas
Author: Mawia Khairalseed, University of Texas at Dallas
Author: Arvin Honari University of Texas at Dallas
Author: Shashank Sirsi, PhD, University of Texas at Dallas

Author: Kenneth Hoyt, PhD, MBA, FAIUM, University of
Texas at Dallas

Objectives: It is known phase-change contrast agents
(PCCAs) can be activated from a liquid (nanodroplet) state
using pulsed acoustic energy to form a larger echogenic
microbubble (MB). Our group has shown that PCCA activa-
tion is dependent on the ambient pressure of the surrounding
media, so any increase in hydrostatic pressure demands higher
ultrasound (US) energies to transition these liquid nan-
odroplets into gaseous MBs. In this study, we explored this
basic relationship as a potential direction for noninvasive pres-
sure measurement and the foundation of a new technology we
are developing termed tumor interstitial pressure estimation
using US (TIPE-US).

Methods: TIPE-US was developed using an US research
scanner (Vantage 256, Verasonics, Inc.) equipped with a
L11–4v transducer. A custom scan sequence interleaved
pulsed US transmissions for both PCCA activation and detec-
tion. An automated US pressure sweep occurred for a range of
acoustic outputs P (0.5

Results: US image-derived activation curves exhibited
distinct patterns. Onset of activation was used as an indicator
of hydrostatic pressure variation. Importantly, there was a lin-
ear relationship between the PCCA activation pressure and
hydrostatic pressure of the PCCA solution (R-sq = 0.64,
p < 0.001). This relationship serves as a reference function for
converting PCCA activation pressures to TIP estimates. While
the PCCA activation threshold was reduced when increasing
the frequency of US exposure or temperature (p < 0.001), it
was not dependent on PCCA concentration (p > 0.44).

Conclusions: TIPE-US is a promising imaging technol-
ogy and may prove useful for monitoring cancer response to
treatment in the neoadjuvant setting.

Ultrasound in Global Health

Comparing an Obstetric Volume Sweep Imaging Protocol
for Use in Rural Environments with Traditional Obstetric
Ultrasound in Peru
Lead Author: Brian Garra, MD, FAIUM, Division of Imaging,
Diagnostics and Software Reliability, OSEL, CDRH, FDA
Author: Pilar Stewart, Medical Innovation and Technology
Author: Timothy Baran, PhD
Author: Jorge Guerrero, Oncosalud
Author: Hubertino Diaz, Hospital Nacional Edgardo
Rebagliati Martins
Author: Berta Ramos, Pontificia Universidad Catolica
del Peru
Author: Jorge Hurtado, Centro de Salud Conde de la Vega
Author: Thomas Marini, MD, University of Rochester Medical
Center
Author: Lorena Tamayo, Medical Innovation and Technology
Author: Leslie Trujillo, Medical Innovation and Technology
Author: Miguel Egoavil, Medical Innovation and Technology
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Author: Claudia Carlotto, Medical Innovation and
Technology
Author: Thomas Chaumont, Medical Innovation and
Technology
Author: Emerson Quintana, Medical Innovation and
Technology
Author: Walter Urraca, Medical Innovation and Technology
Author: Gail Garra, Medical Imaging Ministries of the
Americas
Author: Sylvia Jacabo Noone, Sonographer, Medical Imaging
Ministries of the Americas
Author: Silvina Zabala-Travers, Medical Imaging Ministries
of the Americas
Author: Frank Miele, Medical Imaging Ministries of the
Americas
Author: Benjamin Castaneda, PhD, Pontificia Universidad
Católica del Perú

Objectives: Rates of maternal and fetal morbidity and
mortality remain elevated in low-resource settings partly due
to the lack of prenatal services. As a solution, an ultrasound
protocol using volume sweep imaging (VSI) for obstetrical
pathology can be used. VSI-based imaging captures cine clips
using only external body landmarks. VSI protocols may be
taught to ultrasound naive rural health workers with only three
days of training. The VSI examination allows for determina-
tion of fetal number, fetal position, placental position, and
amniotic fluid volume.

Methods: To compare the accuracy of OB VSI examina-
tions and traditional OB ultrasound, testing is being conducted
in a health center in Lima. Patients are scanned by a radiolo-
gist performing usual obstetrical ultrasound in regular clinical
practice and an operator with three days of training performing
our VSI protocol. The VSI images are uploaded to the cloud
and interpreted by several blinded readers using custom soft-
ware. The radiologist readings are compared to those of the
blinded readers using the kappa statistic and by Kendall’s W
test for concordance. Interreader variability is also assessed.

Results: Over 30 obstetrics cases have been acquired by
an ultrasound naive trainee. Preliminary Results show that
blinded radiologists come to the same interpretations of scans
performed by trainees with our VSI as they do for traditional
obstetric ultrasound. Interreader variability is low.

Conclusions: Previous pilot testing of an earlier VSI pro-
tocol for obstetrics has demonstrated potential clinical efficacy
and has been widely deployed in Uganda (by Imaging the
World). Preliminary results suggest that our VSI protocol per-
formed by operators with a short training course has similar
efficacy to traditional ultrasound. Further studies to assess its
efficacy in rural areas are warranted.

Development and Implementation of Longitudinal
Ultrasound Global Health Curriculum in Masindi,
Uganda
Lead Author: Lara Hewett, MD, Medical University of South
Carolina
Author: Leah Davis, DO, Medical University of South
Carolina
Author: Jeanne Hill, MD

Objectives: To develop a longitudinal ultrasound-based
curriculum as part of our global health elective at Masindi-
Kitara Medical Centre (MKMC) in Masindi, Uganda. The cur-
riculum will organize commonly used indications for ultra-
sound evaluations and provide case-based descriptions of
frequently encountered pathology as well as a manual detail-
ing ultrasound-guided procedures.

Methods: Cases and advice from the residents who have
gone to MKMC previously will be used as a starting point to
create the curriculum. In February, I will be first of three resi-
dents from the Medical University of South Carolina (MUSC)
second-year class going to MKMC in 2019. As second-year
residents, we are in a unique position to be able to implement
a sustainable global health curriculum, as we will be around
for several more years as future residents embark on their
trips. The curriculum and procedure manual will be built upon
and updated with input from future residents. The curriculum
will be available in hardcopy and electronic forms at MKMC
and MUSC as a resource for team members.

Results: Cases obtained from the residents who have
gone to MKMC previously have demonstrated the utility of
ultrasound in global health applications. Specifically, first-
trimester ultrasounds, evaluation of superficial lesions and
ultrasound-guided procedures have been areas where there
have been valuable educational opportunities for both the team
at MKMC and for the residents and faculty from MUSC. For
example, proper utilization of the vaginal ultrasound probe
was encouraged by the first resident who went to MKMC,
drastically improving image quality.

Conclusions: There will undoubtedly be unforeseen
challenges and benefits implementing a global health ultra-
sound curriculum which will be useful for others to learn
from. Additionally, the curriculum will provide a framework
for organizing cases which will be interesting and valuable for
demonstrating the role of radiology in the global health
community.
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Development, Feasibility, and Implementation Of An
Intensive Pediatric Point-of-care Ultrasound (PoCUS)
Curriculum in Guatemala
Lead Author: Kathryn Lupez, MD, Carolinas Medical
Center/Atrium Health
Author: Denise Fraga, MD, MPA, Carolinas Medical
Center/Atrium Health
Author: Erin Noste, MD, Carolinas Medical Center/Atrium
Health
Author: Lindsey Chaudoin, MD, Carolinas Medical
Center/Atrium Health
Author: Michael Runyon, Carolinas Medical Center/Atrium
Health
Author: Sofia Posadas, MD, Universidad de San Carlos de
Guatemala
Author: Willy Menendez, MD, Universidad de San Carlos de
Guatemala

Objectives: To evaluate the feasibility and impact of an
intensive ultrasound course in a resource-limited setting.

Methods: A focused pediatric PoCUS curriculum was
developed based on a needs assessment performed at the
National Public Hospital in Escuintla, Guatemala. We orga-
nized a focused 3-day course consisting of seven lectures. A
written self-assessment and ultrasound pretest was adminis-
tered prior to the course. Two US emergency medicine
(EM) trained physicians with proficiency in Spanish provided
oversight for the course. One ultrasound fellowship-trained
EM attending provided all lectures in Spanish. Each lecture
was paired with small group hands-on instruction. On course
completion, each participant completed a written posttest, post-
course self-assessment, and an Objective Structured Clinical
Examination (OSCE). Twenty-five pediatricians with no prior
formal ultrasound training participated, and complete data was
collected for 23 participants. Self-assessment of participant confi-
dence was measured on a 3-point scale (3 = confident, 2 = some-
what confident, 1 = not confident) in performing specific
ultrasound studies. Data was analyzed with Excel and STATA.

Results: The mean pretest assessment score was 25% �
14% compared to the mean posttest assessment score of
87% � 8% with an improvement of 62% (p,0.0001). Applica-
tion of Wilcoxon Signed-Rank Test for self-assessment data
indicated a statistically significant increase with regards to the
proportion of participants who felt more confident pre- versus
post-course with performing FAST (0% to 82.6%), lung (0%
to 78.3%), and cardiac (4.3% to 82.6%) studies. There was a
95% passing score for the OSCE.

Conclusions: Our study shows a focused pediatric curric-
ulum is feasible in a group of pediatric providers with no prior
ultrasound training in a resource-limited setting. Future work
will include assessments for long-term knowledge retention
and the impact of PoCUS on clinical decision-making and
management. We also plan to develop a “training-the-trainer”
course to ensure sustainability.

Global Ultrasound Curricula: A Systematic Review of
Teaching Strategies
Lead Author: Irene Mynatt, DO, The Ohio State University
Author: James O’Brien, The Ohio State University
Author: David Bahner, MD, FAIUM, FAAEM, FACEP, The
Ohio State University

Objectives: Our objective was to identify and summarize
the previously published methods of ultrasound instruction
used in developing nations.

Methods: Using the help of a medical librarian, four dif-
ferent databases (PubMed, EMBASE, CAB Global Health,
and SCOPUS) were searched for articles using the terms
“ultrasound,” “developing countries” and their associated
MeSH terms. Originally, a third search term, “education,” was
proposed; however, these results were deemed too restrictive
for initial screening. The resulting articles were exported into
Covidence (Cochrane Technologies, London, England) to
organize the articles and delete duplicates. Two researchers
assessed the articles using specific inclusion and exclusion
criteria and a third researcher was the deliberator. After a full-
text review, the educational components of each study were
analyzed.

Results: The four different database searches compiled
10,817 total results. PubMed resulted in 5607 articles,
EMBASE in 4391 articles, CAB Global Health in 563 articles,
and SCOPUS in 256 articles. Over 8,500 unique articles were
screened, of which, 70 underwent a full-text review. Prelimi-
nary results show that very few articles exist within the litera-
ture covering this important topic. Most of the articles
reviewed thus far describe educational missions or how to set
up educational programs in developing nations.

Conclusions: There are an extensive variety of methods
described for teaching ultrasound in developing nations. These
differ in multiple factors and are subject to the unique restric-
tions of each program.

Hemodynamic Quantitative Analysis of Arteriovenous
Shunt Stenosis Screening Using Noninvasive Doppler
Ultrasound Measurement
Lead Author: Jian-Xing Wu, PhD, National Chin-Yi Univer-
sity of Technology
Author: Hsiao-Chuan Liu, University of Southern California
Author: Chia-Hung Lin, PhD, National Chin-Yi University of
Technology
Author: Koping Shung, PhD, University of Southern
California

Objectives: This study proposes a quantitative analysis
method for arteriovenous shunt (AVS) stenosis screening,
using noninvasive Doppler ultrasound measurement for long-
term hemodialysis patients. In physical examinations, turbu-
lent and pulsatile flow occurs, which results in narrowed
accesses, because the residual diameter of the stenosis
decreases as the resistance and pressure increases.
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Methods: Therefore, the authors propose the use of a
rule reason algorithm (RRA) to detect the presence of stenosis
inside these vascular accesses. An acoustic measurement is
carried out to identify the peak systolic and peak-diastolic
velocities of blood flow from the arterial anastomosis sites
(A) to the venous anastomosis sites (V). The ratio of the super-
critical Reynolds (Resupra) number and the resistive (Res)
index quantitates the degrees of stenosis (DOS) at multiple
measurement sites.

Results: In contrast, the RRA is a mathematical descrip-
tion manner that avoids the drawbacks of the traditional mea-
surement method, and the proposed intelligent algorithm can be
easily implemented in an embedded system. Using 30 subjects,
our comparison indicates RRA has higher accuracies,
95&sim;100%, than multilayer networks with accuracies of
70&sim;90%.

Conclusions: The novel Doppler acoustic device based
RRA provides a good resolution that allows the measurement
of the blood velocities in the arteriovenous access, and the
experimental results show the proposed screening model effi-
ciently evaluates access occlusion. Further study could also
implement the proposed screening method in an advanced
embedded system or a programmable microprocessor and
could be used to allow integration with handheld healthcare
systems.

Lung Ultrasound for Pneumonia Detection: Training a
Rural Population in Peru in Image Acquisition
Lead Author: Thomas Marini, MD, University of Rochester
Medical Center
Author: Timothy O’Connor, MD, University of Rochester
Medical Center
Author: Benjamin Castaneda, PhD, Pontificia Universidad
Católica del Perú
Author: Brian Garra, MD, FAIUM, Division of Imaging,
Diagnostics and Software Reliability, OSEL, CDRH, FDA
Author: Lorena Tamayo, Medical Innovation and Technology
Author: Maria Zambrano, Touro College of Osteopathic
Medicine
Author: Ching Chiu, Touro College of Osteopathic Medicine,
Middletown
Author: Leslie Trujillo, Medical Innovation and Technology
Author: Katherine Kaproth-Joslin, University of Rochester
Medical Center
Author: Claudia Carlotto, Medical Innovation and
Technology
Author: Timothy Baran, PhD

Objectives: The World Health Organization reported that
nearly a million children died of pneumonia in 2015. In under-
developed regions, rates of pneumonia are high and many
cases go undiagnosed due to lack of imaging availability.
Lung ultrasound (LUS) has been shown to have extremely
high sensitivity and specificity for pneumonia. Low-cost tele-
medicine ultrasound represents one avenue by which high

quality imaging studies could be deployed in these communi-
ties. However, finding experienced sonographers to obtain
imaging can be difficult and costly. We developed an
evidence-based protocol for LUS using a volume sweep imag-
ing scan procedure that captures cine clips using external body
landmarks to be taught to novices without medical experience.
We aim to assess the feasibility of training novices to obtain
correctly positioned LUS imaging.

Methods: LUS training was originally performed in the
Andes Mountains of Peru in March 2017, and an additional
training session is scheduled for December 2018 in the Cusco
region of Peru to increase our training sample size. Ultrasound
naive trainees with limited ultrasound experience participate in
a brief training session on an evidence-based lung ultrasound
protocol followed by practical exam. We assess for proper
probe location, probe direction, and image quality on every
step. Written tests on the protocol and surveys are collected.

Results: All participants in March 2017 (n = 4) per-
formed our protocol flawlessly after <6 supervised attempts. A
significant decrease in the amount of images requiring trainer
assistance was shown as participants performed repeat exams.
Comments from posttraining surveys suggested participants
found learning the protocol easy and enjoyable. We plan to
train 20+ participants in December 2018 to finish data
collection.

Conclusions: A protocol to detect pneumonia with lung
ultrasound can be taught to rural health postworkers with min-
imal ultrasound experience. Additional clinical studies are
warranted to determine the efficacy of novices using such a
protocol.

Lung Ultrasound in Children with Early Suspected
Dengue Fever
Lead Author: Timothy Gleeson, MD, University of Massachu-
setts Medical School
Author: Eang Habsreng, MD, Angkor Hospital For Children
Author: Robert Lindsay, MD, University of Massachusetts
Medical School
Author: Yos Pagnarith, MD, Angkor Hospital for Children
Author: Alexandra Sanseverino, MD, University of Massachu-
setts Medical School
Author: Romolo Gaspari, MSc, MD, PhD, FACEP, University
of Massachusetts Medical School

Objectives: Dengue fever in children is characterized by
accumulation of fluid in the pleural, peritoneal, and pericardial
spaces. Our objective was to determine if sonographic pulmo-
nary B-lines appear in children with early suspected dengue
fever and if they predict disease progression.

Methods: This was a single-blinded, prospective, obser-
vational study of consecutive patients presenting during a den-
gue outbreak in Siem Reap, Cambodia. Children 3 months
through 16 years with early suspected dengue were eligible.
Children with severe dengue were excluded. Subjects pre-
senting to the outpatient department of Angkor Hospital for
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Children were screened for eligibility. Included subjects
underwent lung ultrasound imaging of the chest at the
midclavicular, anterior axillary, and posterior axillary lines
using a Sonosite MicroMaxx machine and C60e/5–2 MHz
transducer. Primary outcome was presence of B-lines. Addi-
tional findings of pleural effusion or consolidation were
recorded. Secondary outcome was disease progression,
defined as development of more severe dengue or need for
hospital admission. Treating clinicians at the time of evalua-
tion and those performing follow-up 7–10 days later were
blinded to the ultrasound findings.

Results: 156 subjects with suspected dengue were
enrolled. This represented 8.4% of children presenting to the
outpatient department for evaluation of an acute illness during
the study period. The average age was 7.6 years and 47% of
subjects were female. The average day of illness was 3.4 days.
No subjects had bilateral B-lines. One subject had unilateral
left-sided B-lines. One subject had left-sided pleural effusion
and consolidation. None of the subjects with pulmonary find-
ings required admission or had significant progression of their
disease.

Conclusions: Sonographic B-lines are not prevalent in
children presenting with early suspected dengue and are not a
useful predictor of disease progression. B-lines and pleural
effusion may appear in later or more severe dengue, and lung
ultrasound may help diagnose an alternate febrile illness such
as pneumonia.

Piloting a Telemedicine Diagnostic System for Deployment
in Rural Areas: Results from a Test in Peru
Lead Author: Benjamin Castaneda, PhD, Pontificia
Universidad Católica del Perú
Author: Thomas Chaumont, Medical Innovation and
Technology
Author: Italo Fernandez, Medical Innovation and Technology
Author: Pilar Stewart, Medical Innovation and Technology
Author: Leslie Trujillo, Medical Innovation and Technology
Author: Gail Garra, Medical Imaging Ministries of the
Americas
Author: Sylvia Jacabo Noone, Sonographer, Medical Imaging
Ministries of the Americas
Author: Silvina Zabala-Travers, Medical Imaging Ministries
of the Americas
Author: Frank Miele, Medical Imaging Ministries of the
Americas
Author: Jorge Guerrero, Oncosalud
Author: Hubertino Diaz, Hospital Nacional Edgardo
Rebagliati Martins
Author: Berta Ramos, Pontificia Universidad Catolica
del Peru
Author: Jorge Hurtado, Centro de Salud Conde de la Vega
Author: Thomas Marini, MD, University of Rochester Medical
Center

Author: Brian Garra, MD, FAIUM, Division of Imaging,
Diagnostics and Software Reliability, OSEL, CDRH, FDA

Objectives: Millions lack access to adequate diagnostic
imaging services in rural areas worldwide. As a low-cost and
portable imaging modality, ultrasound will play a key role in
correcting these disparities. However, access to ultrasound
technology is limited by availability of trained sonographers
and readers in rural areas. As a solution, an ultrasound-based
telemedicine imaging system has been developed for deploy-
ment in rural areas in which ultrasound naive rural health
workers perform volume sweep imaging (VSI) protocols
based on only external body landmarks for diagnosing obstet-
rical, gallbladder, and thyroid pathology. Collected images are
sent electronically to an urban area for expert interpretation.
We aim to demonstrate the efficacy of this system in facilitat-
ing diagnosis in the Peruvian low-resource settings.

Methods: Our telemedicine ultrasound system was pil-
oted in an academic setting at the Pontifical Catholic Univer-
sity of Lima (PUCP) and in the Peruvian rainforest.
Ultrasound naive trainees were trained on VSI protocols,
image capture, labeling, and electronic transmission over 2–3
days. Trainees then obtained images from patients requiring
obstetrics, gallbladder, or thyroid scans. Images were uploaded
using to a cloud-based system and then downloaded and read
by radiologists all using custom software.

Results: Ultrasound naive trainees were taught the proto-
cols in the 3 day training course. Trainees (n = 9) collected
55 cases at PUCP and 16 cases in a rural village. These cases
were interpreted by trained and experienced physicians. Radi-
ologists diagnosed a variety of conditions including cholelithi-
asis and thyroid nodules.

Conclusions: Preliminary results suggest that trainees
can learn VSI protocols with 3 days of training. Our complete
telemedicine system can provide a low-cost and scalable diag-
nostic service suitable for deployment in rural areas. Further
studies are warranted to demonstrate clinical validity for a
wider range of diagnoses.

Superb Microvascular Imaging a New Vascular
Ultrasound Technique for Breast Lesions
Lead Author: Lilian Casas, MD, Gynecologic Diagnosis
Imaging Unit. Hospital Universitari Dexeus

Author: �Angela P. Salazar, Gynecologic Diagnosis Imaging
Unit. Dexeus Mujer. Hospital Universitari Dexeus
Author: Beatriz Navarro, Gynecologic Diagnosis Imaging
Unit. Dexeus Mujer. Hospital Universitari Dexeus
Author: Flora Terrel: Gynecologic Diagnosis Imaging Unit.
Dexeus Mujer. Hospital Universitari Dexeus
Author: Sandra García, Department of Obstetrics, Gynecol-
ogy and Reproduction. Hospital Universitari Dexeus.
Author: Jean L. Browne, Gynecologic Diagnosis Imaging
Unit. Dexeus Mujer. Hospital Universitari Dexeus
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Author: M. Angela Pascual, MD, PhD, Gynecologic Diagno-
sis Imaging Unit. Dexeus Mujer. Hospital Universitari Dexeus

Objectives: To study qualitative (vascular pattern) and
quantitative (vascular index) data of Superb Microvascular
Imaging (SMI) Doppler of breast lesions to identify vascular
patterns and a cutoff of the SMI vascular index differentiating
malignant from benign breast lesions.

Methods: We included 53 cases. Fine-needle aspiration
biopsy or core biopsy were considered pathologic gold stan-
dard for all lesions in this study. Qualitative SMI Doppler was
performed to classify vessel patterns through the RAZA
method. Quantitative values of the SMI vascular index were
calculated using the dedicated software of the ultrasound unit.
The vascular index (%) is the ratio between the Doppler signal
pixels and those for the whole lesion.

Results: In 11/53 (20.8%) malignant lesions, qualitative
vascular patterns study rendered 7 (63.6%) with penetrating
vessels, 3 (27.3%) central and peripheral, and 1 (9,1%) periph-
eral. Forty of 53 (75.5%) were benign lesions. Central and
peripheral pattern was seen in 21 (52.5%), 9 (22.5%) exhibited
peripheral vessels, 6 (15%) central and 4 (10%) a penetrating
pattern. In malignant lesions the mean SMI vascular index
was 10,8 � 54,7; in benign lesions 7,9 � 5.7. Only two
lesions with high risk were observed. Adding these to the
malignant data, a vascular index of 11,35 rendered 80% speci-
ficity with an area under the curve of 72,5.

Conclusions: Most malignant lesions present a penetrat-
ing SMI pattern, whereas benign lesions mostly present
peripheral or central-peripheral vascularization. A vascular
index of 11,35 renders 80% specificity for malignant lesions.
However, the small number of malignant cases merits further
studies for more accurate data.

Ultrasound Evaluation Of Bone Age in Rural Ecuadorian
Children
Lead Author: Jennifer Nicholas, MD, MHA, Washington
University
Author: Katherine Douglas, BA, Washington University
School of Medicine
Author: Sarah TRUE, Brown School of Washington University
in St. Louis
Author: David Habif, MD, Brown School of Washington Uni-
versity in St. Louis
Author: Melissa Chapnick, RD, MS, MPH, Brown School of
Washington University in St. Louis
Author: Carlos Andres Gallegos Riofrio, Brown School of
Washington University in St. Louis
Author: William Waters, PhD, Universidad San Francisco de
Quito (USFQ)
Author: Lora Ionnatti, PhD, Brown School of Washington
University in St. Louis

Objectives: Stunted growth (height-for-age Z < −2) is an
indicator of chronic undernutrition. Worldwide, over

155 million children under five years of age are stunted.
Undernutrition contributes to almost half of all deaths in
young children. This project aimed to test the use of novel
portable ultrasound technology in the field to determine bone
age in rural Ecuadorian children and investigate the associa-
tion of the ultrasound measures with other anthropometric
parameters and nutritional status of the children.

Methods: Ecuadorian children (n = 129) from Cotopaxi
Province in Ecuador participated in this study. Targeted ultra-
sounds of the hand and wrist were performed by a pediatric
radiologist, a medical student, or a graduate student in public
health within the children’s homes and schools. A Lumify lin-
ear transducer connected to a Galaxy Tab S2 was used to per-
form the ultrasounds. Bone ages were assigned by a pediatric
radiologist who was blinded to the age of the child at the time
of the interpretation.

Results: Children (boys, n = 70; girls, n = 59) were on
average 33.9 months (�1.78). Mean Z score for bone age in
this population was −1.5 (�1.2). For girls, it was −0.9 (�1.0)
and boys, −2.0 (�1.2). The overall mean Z-scores among all
the children were 2.1 (�0.9) for height-for-age (HAZ) and
−0.8 (�0.7) for weight-for-age (WAZ). Mean HAZ for girls
was −1.9 (�0.9), and for boys, −2.2 (�0.9) WAZ for girls
was −0.7 (�0.8), and for boys −0.8 (�0.7). Bone age z-scores
were positively correlated with HAZ (r = 0.35; p < 0.001).
Frequency of intake of milk and eggs significantly and posi-
tively predicted bone age in these children (R2 = 0.17;
p < 0.001).

Conclusions: Bone age in young children determined
using a portable ultrasound device, correlated to HAZ and
may prove to be an important tool in the evaluation of chil-
dren’s nutritional status, stunting, and response to nutrition
intervention in the field.

Interventional and Intraoperative

Comparison of Percutaneous Forceps and Needle Biopsy
in Rabbit liver under Ultrasound Guidance
Lead Author: Guobin Lin, Second Affiliated Hospital of Fujian
Medical University
Author: Shilin Li, Master, The Second Affiliated Hospital of
Fujian Medical University

Objectives: To evaluate the efficiency and safety of per-
cutaneous forceps biopsy in the liver of New Zealand white
rabbit.

Methods: A total of 30 New Zealand white rabbits,
weighing 2.5–2.9 kg, were randomly divided into two groups.
In the experimental group, liver biopsy was performed by 16G
biopsy forceps under ultrasound guidance. Three specimen
were obtained from the liver of each rabbit in the same punc-
ture point. In the controlled group, liver biopsies were per-
formed by 18G tru-cut needles under ultrasound guidance.
During the operation, the vital signs and abdominal signs of
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rabbits were observed. The abdominal bleeding was examined
by ultrasonic inspection before and after operation. And the
red blood cell count of ascites fluid was detected.

Results: The success rate of the two groups had no statis-
tical difference (p > 0.05). In needle biopsy group, the tissue
length was 7.98 mm � 1.50 mm, width was
0.71 mm � 0.14 mm and area was 5.83 � 2.19 mm2. Abdom-
inal bleeding was not observed after operation. By examining
ascites fluid, it was found that the RBC of two rabbits
increased and one rabbit got a fever. In forceps biopsy group,
the tissue length was 4.64 mm � 0.50 mm, width was
1.17 mm � 0.18 mm and area was 5.44 � 1.43 mm2. The tis-
sue area of the two groups had no statistical difference
(p > 0.05). But the length difference between the two groups
was statistically significant (p < 0.05). In the evaluation of
cytology and histology, there was no significant difference.
Abdominal bleeding，ascites and fever were not statistically
significant (p < 0.05). All animals were normal in diet, activi-
ties and defecation during 3 days of test.

Conclusions: Ultrasound-guided percutaneous biopsy
with 16G biopsy forceps has high efficacy and safety, and can
be used as a way of liver biopsy.

Efficacy of a Single Workshop for Teaching Emergency
Medicine Providers how to Perform the Ultrasound-
Guided Fascia Iliaca Compartment Block
Lead Author: Brian Hedges, MD, Carolinas Medical Center,
Department of Emergency Medicine
Author: Denise Fraga, MD, MPA, Carolinas Medical Center
Main, Department of Emergency Medicine
Author: Margaret Lewis, MD, Carolinas Medical Center
Main, Department of Emergency Medicine
Author: William Anderson, MS, Center for Outcomes
Research and Evaluation
Author: Vivek Tayal, MD, FACEP, Carolinas Medical Center,
Department of Emergency Medicine

Objectives: To assess efficacy of a single, 2-hour hands-
on workshop for teaching residents how to safely perform the
ultrasound-guided fascia iliaca compartment block (FICB).

Methods: An Ultrasound-Guided FICB protocol was
developed for pain control in patients suffering low-
mechanism hip fractures. Emergency medicine providers
attended a two-hour teaching workshop which included a pre-
sentation on the protocol, technique, pharmacology, and pro-
cedural details of the FICB. Pre- and postworkshop tests
(15 items) were completed to assess efficacy of the workshop,
and then attendees were reassessed at 10 weeks to assess
knowledge retention. Data was analyzed using Wilcoxon
signed-rank test.

Results: A total of 22/29 participants completed both
pre- and postworkshop tests with 10 participants completing
the 10-week survey. The median (IQR) for the preworkshop,
postworkshop, and ten-week test scores were 8.0 (3.0), 12.5
(2.0), and 10.0 (3.0), respectively. Median (IQR) change from

preworkshop scores for postworkshop and 10-week scores
were 4.0 (3.0) and 1.5 (3.0), respectively. Posttest scores were
significantly higher than pretest scores (p < 0.01), and
10-week scores were higher, but not significantly different
from pretest scores (p = 0.15). Notably, concordant protocol
surveillance in the emergency department demonstrated that a
total of 19 blocks were performed with pain reduction and
complication/failure rates consistent with those reported in the
literature.

Conclusions: A single 2-hour workshop on the fascia
iliaca compartment block resulted in significant increase in test
scores immediately following the workshop, but long-term
surveillance revealed no significant increase 10 weeks after
the workshop. However, 19 FICBs were effectively and safely
performed during the observation period, indicating pragmatic
success of the workshop and protocol. We would recommend
further long-term educational initiatives to maintain knowl-
edge retention.

Integration and Clinical Use of a Premium Cart-based
Ultrasound Scanner System inside Interventional MRI
Suite—A Case Study
Lead Author: Donald Tradup, RDMS, RT, Mayo Clinic
Author: Zaiyang Long, PhD, Mayo Clinic
Author: Nicholas Hangiandreou, PhD, Mayo Clinic
Author: Krzyztof Gorny, PhD, Mayo Clinic
Author: Patrick Hanson, RT(R)(MR), Mayo Clinic
Author: Diana Lanners, Mayo Clinic
Author: Ashley Anderson, PhD, Philips
Author: Lance Mynderse, MD, Mayo Clinic
Author: Matthew Callstrom, MD / PhD, Mayo Clinic
Author: David Woodrum, MD /PhD, Mayo Clinic

Objectives: This study aims to assess the use of a EPIQ
7 US system inside an interventional MRI (iMRI) suite
hosting a 1.5T Philips Ingenia MRI scanner and to safely
deploy it during clinical procedures.

Methods: US transducers relevant to specific guidance
imaging tasks were identified. MR safety tests were performed
on transducers and the US system. US and MR image quality
were investigated to determine the impact by the other modal-
ity. An external 40" NordicNeuroLab (NNL) LCD monitor
was tested for US image display to meet the needs of various
viewing positions. A Clear Guide MR-US image fusion sys-
tem was also safety-tested for potential use during procedures.
Thorough sonographer training in the MRI environment was
conducted, and a safety checklist was developed.

Results: Use locations were determined for the US system
and labeled on the floor. At these locations, US imaging was
not affected by the MR environment. The US scanner was
appropriately labeled and tethered at use locations. US battery
was removed to eliminate any potential fire hazard. DVI output
to NNL display was adjusted for best image appearance. During
active MRI scanning, the US scanner was put into sleep mode,
resulting in clinically irrelevant effect on MR image signal
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noise ratio. Sonographers passed iMRI-dedicated safety training
and a “live” safety evaluation. An established safety checklist
was attached to the US system. MR technologists were made
responsible for movement of the EPIQ in and out of the iMRI
suite. US guidance has been successfully used in 34 clinical
iMRI ablations. Physician response has been positive, and the
US system is felt to improve the efficiency of the iMRI
procedures.

Conclusions: The Philips EPIQ7 US system has been suc-
cessfully integrated into a 1.5T iMRI suite and utilized clini-
cally. MR safety testing results and clinical use scenarios are
specific to this US and MRI system.

Implementation and surveillance of a Standardized
Ultrasound-Guided Fascia Iliaca Compartment Block
(FICB) Protocol for ED Management of Pain in Hip
Fracture Patients
Lead Author: Brian Hedges, MD, Carolinas Medical Center,
Department of Emergency Medicine
Author: Denise Fraga, MD, MPA, Carolinas Medical Center
Main, Department of Emergency Medicine
Author: Margaret Lewis, MD, Carolinas Medical Center
Main, Department of Emergency Medicine
Author: William Anderson, MS, Center for Outcomes
Research and Evaluation
Author: Vivek Tayal, MD, FACEP, Carolinas Medical Center,
Department of Emergency Medicine

Objectives: To implement and provide surveillance for
an ED protocol for provision of the ultrasound-guided fascia
iliaca compartment block (FICB) for adult patients with femo-
ral neck fragility fractures.

Methods: A standardized Ultrasound-Guided FICB pro-
tocol with weight-based dosing (3 mg/kg) of 0.5% ropivacaine
was developed in conjunction with orthopedists and anesthesi-
ologists at our institution. Emergency medicine providers then
attended a structured FICB training session which included a
brief presentation covering the indications, contraindications,
technique, procedural details, pharmacology, and complication
monitoring of the FICB. Subsequently, procedure packets
including nerve block supplies, information cards regarding
procedural technique, and dosing calculation aids were placed
in the department. Patients eligible for the block included
adults had radiographically confirmed fragility hip fractures
(excluding high-energy trauma or patients with abnormal anat-
omy). For 6 months following protocol implementation, data
including pre- and postblock pain scores and procedural com-
plications were collected for all patients receiving the FICB
and then analyzed to assess the protocol’s efficacy and safety.

Results: During the 6-month surveillance period, the
FICB was administered to a total of 19 patients. The median
(IQR) for preblock pain scores, postblock pain scores, and
delta pain score (preminus post) were 7.0 (4.0), 5.0 (6.0), and
3.0 (2.0), respectively. Using Wilcoxon signed-rank test (for
paired data that are not normally distributed), the postblock

scores were found to be significantly lower than the preblock
scores (p < 0.01). Perioral numbness was the only noted com-
plication and required no intervention. Only two attempted
blocks resulted in no change in pain scores (failure
rate 10.5%).

Conclusions: Implementation of a standardized
ultrasound-guided FICB protocol performed in the ED
resulted in the safe and effective administration of a pain con-
trol adjunct as demonstrated by reduced pain scores when
applied to appropriately-selected patients with hip fractures.

Elastography

Comparison of Hepatic Stiffness Between the Liver with
and Without Echogenic Foci of Patients with Chronic
Hepatitis B
Lead Author: Size Wu, MD, The first affiliated hospital of Hai-
nan medical university

Objectives: Echogenic patchy (nodule-like appearance,
not nodules) on the liver of patients with chronic hepatitis B
(CHB) is a conspicuous sign of the liver anomaly. However,
whether the echogenic patchy associates with the liver stiff-
ness or not has poor understood. The objective of this study
was to investigate whether the presence of echogenic patchy
in the liver of patients with CHB indicates stiffer liver.

Methods: 200 patients of CHB without and with
echogenic patchy of the liver were selected and assigned into
two target groups (100 cases in each group), and 32 of them
underwent liver biopsy. One hundred patients of chronic HBV
infection without abnormal echogenicity of the liver and
100 patients of decompensated liver cirrhosis were selected as
control groups. Chronic HBV infection and CHB patients
were inactive in recent 3 years. Eighty liver healthy partici-
pants were recruited as blank control group. Biochemical tests
were performed within 7 days during the US examination.
Shear-wave velocity (SWV) of the livers were measured and
compared.

Results: The median SWV of normal liver, chronic HBV
infection, CHB without and with echogenic patchy, and
decompensated hepatic cirrhosis were 1.07 m/s, 1.08 m/s,
1.16 m/s, 1.16 m/s, and 2.02 m/s, respectively; there was no
significantly different between normal liver and chronic HBV
infection (p = 0.195), between CHB without and with
echogenic patchy (p = 0.354); and there were significantly dif-
ferences among others (all pp = 1.000). There was no signifi-
cant difference of SWV between CHB without and with
echogenic patchy (p = 0.565); there was no significant differ-
ence of SWVs between CHB without and with echogenic pat-
chy according to fibrosis stages of METAVIR
(F0-F4) (p > 0.05).

Conclusions: The presence of echogenic patchy of the
liver does not indicate higher degree of liver stiffness; and ele-
vated SWV of the liver usually indicates liver fibrosis.
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Diagnostic Accuracy of Shear-Wave Elastography as a
Noninvasive Biomarker of Nonalcoholic Steatohepatitis
(NASH) in Patients with Nonalcoholic Fatty Liver Disease
(NAFLD)
Lead Author: Arinc Ozturk, MD, Massachusetts General
Hospital
Author: Ramin Mohammadi, Institute for Technology Assess-
ment / Massachusetts General Hospital
Author: Joseph Grajo, Department of Radiology, University
of Florida College of Medicine
Author: Manish Dhyani, Department of Radiology / Lahey
Hospital & Medical Center
Author: Sagar Kamarthi, Institute for Technology Assessment
/ Massachusetts General Hospital
Author: Kathleen Corey, Department of Gastroenterology /
Massachusetts General Hospital
Author: Raymond Chung, Department of Gastroenterology /
Massachusetts General Hospital
Author: Atul Bhan, Department of Pathology / Massachusetts
General Hospital
Author: Jagpreet Chhatwal, Institute for Technology Assess-
ment Massachusetts General Hospital
Author: Anthony Samir, Massachusetts General Hospital

Objectives: To evaluate the diagnostic accuracy of shear-
wave elastography (SWE) for differentiating nonalcoholic
steatohepatitis (NASH) from nonalcoholic fatty liver dis-
ease (NAFL).

Methods: Patients with NAFLD scheduled for liver
biopsy underwent prebiopsy SWE. Ten SWE measurements
were obtained in the right lobe of the liver through an intercos-
tal approach during suspended respiration. Biopsy samples
were reviewed using the NASH Clinical Research Network
(CRN) scoring criteria, which include steatosis (0–3), hepato-
cellular ballooning (0–2), lobular inflammation (0–2), and
fibrosis (0–4). NASH was defined as a NASH CRN total
activity score (NAS) of ≥5. Spearman’s correlation of each
parameter with median SWE values was calculated. Receiver
operating characteristic curves (ROC) to differentiate NASH
from NAFL were charted.

Results: 116 patients, 54 men and 62 women, underwent
liver biopsy for the evaluation of nonalcoholic fatty liver dis-
ease. SWE values ranged from 1.8 to 24.45 kPa. Ninety-three
subjects (80.2%) had NAFLD activity score (NAS) <5.
Twenty-three (19.8%) had NAS ≥ 5. Spearman correlation
analysis yielded correlations of SWE values with steatosis
(rho = 0.05, p = 0.59), lobular inflammation (rho = 0.17,
p = 0.05), hepatocellular ballooning (rho = 0.34, p = 0.001),
total activity score (rho = 0.27, p = 0.003), fibrosis via the
NASH CRN Histological scoring system (rho = 0.50,
p < 0.001), fibrosis via the METAVIR scoring system
(rho = 0.29, p < 0.001) and fibrosis via Ishak scoring system
(rho = 0.27, p = 0.003). The area under the ROC curve
(AUROC) to differentiate NASH (n = 23) from NAFL

(n = 93) was 0.67 (95%CI: 0.55–0.79). AUROCs to distin-
guish NASH or F ≥ 1, NASH or F ≥ 2 and only F ≥ 2, were
0.71 (95%CI: 0.62–0.81), 0.72 (95%CI: 0.63–0.81) and 0.71
(95%CI: 0.61–0.84), respectively.

Conclusions: SWE is an accurate technique to detect
presence of NASH and high-risk NASH. Stiffness values
acquired from SWE, correlate with inflammation and fibrosis
stage.

Quantitative Measurement of Tumor Stiffness by Shear-
Wave Elastography in Breast Cancer Patients:
Correlation with Histopathologic Prognostic Factors
Lead Author: Tae hee Kim, Philosophy doctor, Department of
Radiology, Ajou University Hospital
Author: Taeyang Ha, Ajou University Hospital, Department of
Radiology

Objectives: To investigate the correlation between the
shear-wave elastography and the histopathologic prognostic
factors.

Methods: 125 consecutive patients who had been diag-
nosed as invasive breast cancer underwent shear-wave
elastography (SWE) along with B-mode US. Conventional
ultrasound and SWE images were obtained using the
Aixplorer system (Supersonic Imagine, Aix-en Provence,
France) equipped with a 4–15 MHz linear array transducer.
We measured maximum elasticity (Emax), mean elasticity
(Emean) and elasticity ratio (Eratio).

Results: Tumor size ranged from 0.5 to 5.4 cm
(mean = 2.1 cm). The mean Emax, Emean, and Eratio of 138 can-
cers were 159 � 65.3 kPa, 127.6 � 49.23 kPa and 7.6 � 6.44.
On univariate analysis, larger tumor size, higher histologic
grade, presence of lymphovascular invasion, negative estrogen
receptor and negative progesterone receptor were associated
with higher Emax and Emean (all p values <0.05). On multivari-
ate analysis, larger tumor size (p

Conclusions: Using SWE, higher Emax and Emean are
associated with poor prognostic factors of invasive breast
cancer.

Pediatric

Contrast-Enhanced Ultrasound in the Evaluation of Acute
Pyelonephritis in Children
Lead Author: Hyun Gi Kim, MD, PhD, Ajou University School
of Medicine
Author: Ki Soo Pai, Department of pediatrics, Ajou University
School of Medicine

Objectives: Acute pyelonephritis (APN) may be a conse-
quence of urinary tract infections in childhood. Contrast-
enhanced ultrasound (CEUS) is a nonradiation imaging
modality compared with DMSA scanning or CT. The purpose
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our study was to compare DMSA and CT with CEUS for the
detection of acute pyelonephritis in children.

Methods: A retrospective review of children who under-
went imaging studies for urinary tract infections was done.
Both DMSA and CEUS were performed in 31 children (aged
3 months to 13 years; mean 2 years). Among the children,
there were 12 children (aged 4 months to 13 years; mean
3 years) who underwent both CT and CEUS. Sensitivity, spec-
ificity, PPV, and NPV were determined for CEUS compared
to DMSA and CT.

Results: CEUS had a sensitivity of 84.8%, specificity of
69.0%, PPV of 75.7% and NPV of 80% for the detection of
APN using DMSA as the gold standard. There were two cases
of renal abscesses that were only revealed on CEUS. CEUS
had a sensitivity of 84.6%, specificity of 72.7%, PPV of
78.6%, and NPV of 80% for the detection of APN using CT
as the gold standard.

Conclusions: Renal CEUS is a minimally invasive tech-
nique for the detection of APN without ionizing radiation.

Where there is no Bone and the Fracture is Not Visible.
Role and Methodology of Ultrasound in Pediatric
Emergency
Lead Author: Dolores Ferrara, MD, Department of Advanced
Biomedical Sciences University
Author: Francesco Esposito, Radiology Department,
Santobono-Pausilipon Children Hospital
Author: Orlando Catalano, Istituto Diagnostico Varelli
Author: Rosanna Mamone, Radiology Department,
Santobono-Pausilipon Children Hospital
Author: Sonia Tamasi, Radiology Department, Santobono-
Pausilipon Children Hospital
Author: Parvin Gholami Shangolabad, Radiology Depart-
ment, Santobono-Pausilipon Children Hospital
Author: Massimo Zeccolini, Radiology Department,
Santobono-Pausilipon Children Hospital

Objectives: In pediatric or in neonatal age fractures may
represent a tough challenge for the “pediatric radiologist,” and
especially for the radiologist known as” generalist,” who occa-
sionally faces pediatric cases. The peculiar constitution of the
growing bone and the presence of cartilaginous areas not yet
calcified can make it difficult to identify fractures with the
only direct radiogram. Ultrasound proves helpful in establish
the diagnosis. The purpose of this exhibit is to depict the
methodology of use and to assess the diagnostic supply of
ultrasound in recognizing cartilaginous fractures and detach-
ments in a pediatric emergency department

Methods: Ultrasound was performed in patients with
clinical suspicion of posttraumatic or perinatal fracture in
infants and children, with negative or uncertain radiographic
examination, to confirm or exclude direct and/or indirect signs
of fractures or detachment of ossification nucleus

Results: Ultrasound—combined with negative or non-
conclusive x-rays—ON symptomatic patients in cases of

subperiosteal or intraspongious fractures of already ossified
elements, shows direct and indirect signs of the bone damage,
leading to the diagnosis. In case of the detachment of ossifica-
tion nucleus, which were completely cartilaginous and not evi-
dent to the x-rays examination, the ultrasound was essential
and unavoidable to obtain a diagnosis, clearly showing the
presence of the fracture and estimating the entity of the
detachment

Conclusions Ultrasound represents a helpful tool in
searching for fractures in pediatric patients. This especially
applies to infants and children where the ossification is lacking
or absent and not valuable with the x-rays examination

Sonography

Contrast-Enhanced Ultrasound Optimization Strategies
and Challenges for Sonographers
Lead Author: Corinne Wessner, BS, RDMS, RVT, Thomas Jef-
ferson University

Objectives: This lecture will educate sonographers and
interested physicians on the optimization of imaging parame-
ters and the frequent challenges associated with contrast-
enhanced ultrasound examinations.

Methods: Contrast-enhanced ultrasound (CEUS) is an
important specialty for sonographers to master. CEUS has
transformed traditional ultrasound and provides additional
information related to the detection and vessel morphology of
micro- and macro- vascularity. In 2016, Lumason (Bracco
Imaging) received FDA approval for characterization of focal
liver lesions in adult and pediatric patients. As a result, a
greater number of ultrasound departments are integrating
CEUS into their clinical practices. Sonographers should be at
the forefront of CEUS. However, CEUS can be challenging to
adopt. Successful implementation of CEUS requires
sonographers to learn new imaging interpretation and acquisi-
tion, time constraints, workflows, and knobologies.

Results: This lecture will be a refresher for sonographers
already performing CEUS examinations and for sonographers
that are interested in learning CEUS. Topics that will be dis-
cussed include: CEUS instrumentation, optimization parame-
ters, common CEUS artifacts, frequent challenges, and
troubleshooting a CEUS examination.

Conclusions: Following this lecture, attendees will have
a fundamental understanding of CEUS optimization strategies
and concepts.
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Cardiovascular

EMTEE, Emergency Medicine TransEsophageal
Echocardiography, Expanded PoCUS Views
Lead Author: Maria O’Rourke, MD, Emergency Medicine
Board Certification, Emergency Ultrasound Fellowship
Trained, Touro Osteopathic School of Medicine
Author: Benjamin Wiederhold, MD, Touro University Osteo-
pathic School of Medicine
Author: Elisa Aponte, MD, UC Irvine School of Medicine
Author: Byron Mendenhall, MD, UC Irvine School of
Medicine

Objectives: We propose an expanded point-of-care TEE
exam in the intubated patient in the ED.

Methods: Review of the ACEP published Guidelines for
Use of (TEE) in the ED for Cardiac Arrest (4/2017). Views:
Midesophageal 4-chamber view—Midesophageal long-axis
view—Transgastric short axis view. This identifies the pre-
sence/absence of cardiac activity, cardiac rhythm, pericardial
effusion/tamponade, and evaluate left /right ventricular func-
tion. Our Expanded “Quick Six” exam proposes: (1) Mid
Esophageal 4 Chamber at 0 degrees, (2) mid-esophageal
2 chamber at 90 degrees, (3) Mid Esophageal Long Axis
(LAX), Aorta/Aortic Root at 120 degrees, (4) Mid Esophageal
Bicaval at 120 degrees, (5) Transgastric Mid Papillary Short
Axis (SAX), Left Ventricle at 0 degrees, and (6) Transgastric
to Mid Esophageal to Upper Esophageal Short Axis Des-
cending Aorta and Aortic Arch at 0 degrees Mid Esophageal
4 Chamber View Insert Probe at 0 degrees watching screen
-all 4 chambers are seen. -Mid Esophageal 2 Chamber View
From View 1 Turn omniplane from 0 to 90 Degrees- Mid
Esophageal LAX View/ AV From View 2 Turn omniplane from
90 Degrees to 120- Mid Esophageal Bicaval View From View
3 keep the omniplane at 120 Degrees and rotate probe to
patient’s right- Transgastric Mid Papillary SAXFrom View
4 Return the omniplane to 0 Degrees and gently advance probe
into the patient’s stomach. Use large wheel to anteflex probe
-Mid -Esophageal-Upper Esophageal Descending Aorta and Aor-
tic Arch From View 5 retroflex probe tip to neutral and rotate
probe to patient’s left. Slowly withdraw probe until descending
aorta is seen. Continue withdrawing probe until aortic arch is
seen which may require further probe rotation to patients left.

Results: The additional Bicaval view identify right atrial
thrombi The additional Descending Aorta views identify aortic
dissection/aneurysm.

Conclusions: We recommend expanded views to already
published ACEP Guidelines.

Indications for Maternal Echocardiography in Detecting
Disease and the Impact on Pregnancy Management
Lead Author: Caitlyn Zinn, DO, MS, TriHealth
Author: William Schnettler, TriHealth
Author: Ganga Devaiah, TriHealth

Objectives: To examine the indications for maternal
echocardiography in pregnancy in the detection of disease and
changes in management as well as correlation with the Ameri-
can College of Cardiology Foundation’s appropriateness
criteria.

Methods: We conducted a retrospective analysis of
maternal echocardiograms from 2012 to 2016. Echocardio-
grams that were performed at our facility during the
antepartum period through one-month postpartum were
included. The indications for echocardiograms were catego-
rized and analyzed for correlation with normal or abnormal
findings.

Results: Data from 226 echocardiograms were analyzed.
A single, initial echocardiogram was performed on 205 women
while 19 had a second or third echocardiogram. The most
common indication for an initial echocardiogram was cardiac
symptoms (34.6%). History of cardiac disease was the most
common indication for subsequent echocardiograms (52.4%).
Regarding initial echocardiograms, a history of cardiac disease
was the only significant indication that correlated with an
abnormal finding (normal 17.6% vs abnormal 35.1%;
p = 0.006). Abnormal echocardiogram findings resulted in sig-
nificant changes in clinical management, as expected (normal
10.7% vs abnormal 33.8%; PP = 0.048). Women with a his-
tory of tobacco use (p = 0.011), multiparity (PP < 0.001) were
also statistically more likely to have an abnormal echocardio-
gram finding.

Conclusions: Our data suggest a history of cardiac dis-
ease is an important indication for maternal echocardiogra-
phy in detecting underlying cardiac disease. Tobacco use,
multiparity, or postpartum status were additional risk factors
for detecting cardiac disease. Our results suggest that the
American College of Cardiology Foundation appropriateness
criteria for obtaining echocardiography can be applied to
pregnant women with consideration for these additional risk
factors.

Intra- and Interobserver Reliability and Variability of the
Femoral Artery Pseudoaneurysms Measurements from B-
mode Ultrasound Images with the Aid of Image Processing
Lead Author: Reham Kaifi, MS, George Washington
University
Author: Lauren Price, George Washington University
Author: Andrew Chen, George Washington University
Author: Babak Sarani, George Washington University
Author: Vesna Zderic, PhD, George Washington University

Objectives: To enhance the contrast and segment the
femoral artery pseudoaneurysm (FAP) area from patient B-
mode ultrasound (US) images and to compare the intra-
and interobserver reliability and variability of the FAP mea-
surements from the original, enhanced and segmented US
images.

Methods: A retrospective study was done using 25 FAP
US images. Images were processed by MATLAB. Four
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observers (two trained and two novice) measured FAP body
width, FAP neck width and length from original, enhanced,
and segmented US images twice. The intracorrelation coeffi-
cient (ICC), the mean absolute difference (MAD), and the
standard error of measurements (SEM) were used for
analyses.

Results: The results showed that the intra- and inter-
observer reliability of measuring FAP body width and FAP
neck width and length improved by an average of 10% after
enhancing the contrast and segmenting the region of interest
for both trained and novice observers. Also, the intra- and
interobserver variability among measurements and among
observers has decreased by an average of 44% after enhancing
the contrast and segmenting FAP area. The impact of ultra-
sound image processing was higher for novice observers as
compared to trained observers. For example, the average ICC
value for FAP neck width was 0.76 and increased to 0.93 from
segmented ultrasound images for novice observers. The aver-
age ICC value for FAP neck length was 0.63 and increased to
0.88 for novice observers.

Conclusions: Image processing can decrease novice
observers’ variability in detecting abnormal structures in US
images that are difficult to detect due to low level of contrast
and speckle.

Nonlinear Model for 10-Year Carotid Artery Disease Risk
Prediction by fusing Nine Conventional Cardiovascular
Risk Factors with Five Ultrasound-based Image
Phenotypes
Lead Author: Jasjit Suri, PhD., MBA, Fellow AIMBE, Moni-
toring and Diagnostic Division, AtheroPoint, Rosevilla
Author: Ankush Jamthikar, M Tech, Visvesvaraya National
Institute of Technology, Nagpur,India
Author: Tadashi Araki, Division of Cardiovascular Medicine
Toho University Ohashi Medical Center Tokyo, Japan
Author: Narendra Khanna, MD, Department of Cardiology,
Indraprastha Apollo Hospitals, New Delhi, INDIA
Author: Deep Gupta, PhD, Department of Electronics and
Communication Engineering, Visvesvaraya National Institute
of Technology, Nagpur,India
Author: Matteo Piga, Department of Rheumatology, Univer-
sity Clinic and AOU of Cagliari, ITALY
Author: Luca Saba, MD, Azienda Ospedaliero Universitaria
(AOU) di Cagliari Polo di Monserrato; Università di
Cagliari,
Author: Carlo Carcassi, MD, Department of Genetics, Uni-
versity of Cagliari, ITALY
Author: Andrew Nicolaides, Vascular Screening and Diagnos-
tic Centre London, and Department of Biological Sciences
University of Cyprus, Nicosia, CYPRUS
Author: John Laird, MD, St. Helena Hospital, St Helena,
CA, USA
Author: Harman Suri, Brown University, Providence, Rhode
Island, USA

Author: Ajay Gupta, MS, Department of Radiology and Feil
Family Brain and Mind Research Institute, Weill Cornell
Medical Center, NY, USA
Author: Sophie Mavrogeni, MD, PhD, FESC, Cardiologist,
Cardiology Clinic, Onassis Cardiac Surgery Center, Athens,
GREECE
Author: George Kitas, MD, PhD, FRCP, Department of Rheu-
matology, Group NHS Foundation Trust, Dudley, UK

Objectives: This study presents a novel nonlinear model
which can predict 10-year risk assessment by fusing nine tra-
ditional CV risk factors (ethnicity, gender, age, artery type,
body mass index, hemoglobin A1c, hypertension, low-density
lipoprotein and smoking) with five types of carotid automated
image phenotypes (three types of carotid intima-media thick-
ness (cIMT), wall variability and total plaque area).

Methods: Two-step process was adapted: First, five base-
line carotid image-based phenotypes were automatically mea-
sured using AtheroEdge™ (AtheroPoint™, CA, USA) system
by two operators (novice and experienced) and an expert. Sec-
ond, based on the annual progression rates of cIMT due to
nine traditional cardiovascular risk factors, a novel nonlinear
model was adapted for 10-year predictions of carotid
phenotypes.

Results: IRB-approved 204 Japanese patients’ left/right
CCA (407 ultrasound scans) were collected with a mean age
of 69 � 11 years. Age and hemoglobin were reported to have
a high influence on the 10-year carotid phenotypes. Mean cor-
relation coefficient (CC) between 10-year carotid image-based
phenotype and age was improved by 39.35% in males and
25.38% in females. The area under the curves for the 10-year
measurements of five phenotypes IMTave10 yr,
IMTmax10 yr, IMTmin10 yr, IMTV10 yr, and TPA10 yr
were 0.96, 0.94, 0.90, 1.0 and 1.0. Interoperator variability
between two operators showed significant CC (p

Conclusions: A nonlinear model was developed and val-
idated by fusing nine conventional CV risk factors with
carotid image-based phenotypes for predicting the 10-year risk
assessment.

Photoacoustic Imaging for the Detection and Monitoring
of Peripheral Artery Disease
Lead Author: Chandra Sehgal, PhD, University of
Pennsylvania
Author: Khalid Ashi, MD, University of Pennsylvania
Author: Kathryn Khaw, University of Pennsylvania
Author: Susan Schultz, RDMS, University of Pennsylvania
Author: Zhen Chen, MD, University of Pennsylvania

Objectives: Peripheral artery disease (PAD), a circula-
tory condition that narrows blood vessels due to the accumula-
tion of atherosclerotic fatty deposits, reduces blood flow to the
lower limbs leading to claudication and poor prognosis. In this
study, we evaluate the use of photoacoustic imaging (PAI) in
a mouse model for the diagnosis and monitoring of PAD.
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Methods: Photoacoustic imaging was performed using
the VevoLazr 2100 pulsed laser at optical wavelengths of
750 nm to 850 nm. Ischemia was induced for 300 seconds by
tying down femoral muscle with a string between the external
iliac and femoral arteries. Nine animals were imaged bilater-
ally. Three sets of images were acquired for each animal
before, during and after tie-off. The time series of photo-
acoustic images were analyzed off-line. Femoral muscles dis-
tal to the tie-off string were outlined and oxygen saturation
(sO2) was measured as a function of time.

Results: PAI effectively imaged limb oxygenation in all
animals and yielded a well-defined waveform. Occlusion
reduced sO2 from the baseline value of 51.9% � 0.5% to 36.8
% � 10.5%. Following the tie-off release a rapid increase in
sO2 was observed which exceeded the baseline. After peaking
at 74.7 % � 15.5%, sO2 gradually decreased but did not
return to the baseline value in the 5 minutes of scanning. The
excess oxygenation was observed in all cases which averaged
to 23.2% � 12.4%. The increase above the baseline was sig-
nificant (p < 0.0001). The precise mechanism underlying
excess oxygenation is not fully understood but is related due
to reactive hyperemia and may thus provide information
on PAD.

Conclusions: Photoacoustic imaging offers a noninva-
sive approach to assess tissue oxygenation in response to
stress induced ischemia. Measurement of flow-mediated
hyperoxygenation and its kinetics by photoacoustic imaging
would be novel for assessing endothelial function noninva-
sively in patient with PAD.

Spontaneous Idiopathic Thrombosis of the Popliteal
Artery
Lead Author: Pamela Brower, BHSc, RVT, RVS, Tyler Junior
College

Objectives: This case study describes the diagnosis of an
idiopathic acute thrombosis of the popliteal (POP) and tibial
arteries with color duplex ultrasound (CDU), the intervention
and rethrombosis. A 65-year-old athletic male presented to the
clinic with a five-day history of intermittent right foot numb-
ness, cool right foot, and calf claudication. The patient had no
known risk factors for heart disease or atherosclerosis.

Methods: CDU was performed on the right leg, along
with ankle/brachial indices (ABI). Digital contrast angiogra-
phy (DSA) was performed 1-day later. A successful embolec-
tomy of the popliteal artery and tibial arteries was
accomplished the following day. Twenty-four hours
postembolectomy, in response to a cold right foot and absent
pedal pulses, a repeat CDU was performed and revealed a re-
thrombosis of the popliteal artery. A subsequent computed
tomography angiogram (CTA) confirmed CDU results. A sec-
ond popliteal thrombectomy was undertaken followed by
angioplasty and placement of a stent. An echocardiogram and
blood chemistry tests were performed to identify the source of
emboli, or a cause for thrombosis.

Results: The initial CDU revealed thrombus throughout
the right popliteal artery extending into the tibial arteries.
There was no detectable flow in the popliteal and tibial arter-
ies. The ABIs were right 0.48, left 1.0. The initial angiogram
confirmed an occlusion of the popliteal artery with no runoff
vessels opacified. There was no evidence for aneurysms or
atherosclerotic disease. The echocardiogram was negative for
emboli source. The blood chemistry tests were normal for
clotting factors.

Conclusions: This patient was a healthy individual when
these symptoms occurred. Color duplex imaging was impor-
tant in the initial diagnosis and follow-up surveillance of this
unusual case of idiopathic spontaneous popliteal artery
thrombosis.

Tricuspid Annular Plane Systolic Excursion Assessment in
Septic Cardiomyopathy
Lead Author: Chanel Fischetti, MD, University of California,
Irvine
Author: Maxwell Thompson, MD, University of Alabama
Author: John Moeller, MD, University of California, Irvine
Author: Inna Shniter, MD, University of California, Irvine
Author: Eric Abrams, MD, University of California, Irvine
Author: Shadi Lahham, MD, University of California, Irvine
Author: John Fox, MD, University of California, Irvine

Objectives: The purpose of this study is to assess the rela-
tionship between right ventricular (RV) dysfunction in patients with
sepsis and their clinical outcomes by evaluating a tricuspid annular
plane of systolic excursion (TAPSE) measurement in patients with
sepsis.

Methods: We prospectively enrolled adult patients in the
Emergency Department (ED) who screened positive for severe
sepsis/septic shock. Patients underwent imaging within one
hour of diagnosis. Imaging of the tricuspid annular plane of
systolic excursion was obtained, along with additional data
points and lab values from their ED visit and hospitalization.
Both short-term and long-term outcomes were measured.

Results: A total of 20 patients have been enrolled in the
study. Sixteen patients were included in data analysis. Of
those enrolled, 15 were ultimately diagnosed with severe sep-
sis or septic shock. Four patients were found to have signifi-
cant right ventricular dysfunction- as defined as a
measurement of 18 mm or less, for an average TAPSE value
of 13.1 mm. Those determined to have normal TAPSE mea-
surements (n = 11) had an average of 22.4 mm. None of the
four patients had a lactate greater than 4 (average of 2.8). The
average lactate for the normal TAPSE population was 2.8. For
the group with positive TAPSE findings (n = 4) patient length
of stay was 162.7 hours compared to the group with negative
TAPSE findings (n = 11) who had an average hospital length
of stay of 138 hours.

Conclusions: Thus far, our data suggests that there is no
correlation between lactate and the measured TAPSE values.
In contrast, the data also demonstrates that positive TAPSE
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findings are associated with longer courses of hospital stay.
Additional patients will need to be enrolled in the study to
identify where TAPSE can be useful for risk-stratifying
patients with suspected right heart failure.

Utility of Point-of-Care Cardiac Ultrasound in the
Evaluation of Emergency Department Patients Who
Present with Syncope
Lead Author: Elaine Situ-LaCasse, MD, Banner University
Medical Center, Tucson
Author: Mark Lisowski, MD, Banner University Medical Cen-
ter, Tucson
Author: Landon Pratt, MD, Banner University Medical Cen-
ter, Tucson
Author: Srikar Adhikari, MD, MS, University of Arizona

Objectives: Syncope is a common Emergency Depart-
ment complaint, and the differential diagnosis is vast. Recent
literature was published regarding risk stratification of syncope
patients with various laboratory tests and imaging, but there is
no literature regarding point-of-care transthoracic echocardio-
gram (POC TTE) performed in the Emergency Department.
The objective of this study was to describe the findings seen
on POC TTE in the evaluation and management of syncope or
presyncope patients in the ED.

Methods: This was a retrospective review of ED patients
presenting with syncope or presyncope who received a POC
TTE over a 20-month period. This study took place at two
academic EDs. ED point-of-care ultrasound database was ini-
tially reviewed for POC TTE examinations performed on
patients with syncope or presyncope. POC ultrasound TTE
findings were collected. Descriptive statistics were used to
summarize the data. Findings are reported as percentages of
105 examinations with 95% confidence intervals (CI).

Results: Total of 152 POC TTE examinations were
reviewed, but only 105 examinations had completed reports.
Data was collected on 105 complete exams. Most common
finding [43.8% (95% CI 34.3–53.3%)] was inferior vena cava
(IVC) respiratory variation >50%. Depressed left ventricle
(LV) function was seen in 12.4% (95% CI 6.1–18.7%) of
cases. Both IVC dilation and wall motion abnormalities
(global or focal) were seen in 10.5% (95% CI 4.6–16.4%) of
cases. Pericardial effusion was present in 7.6% (95% CI
2.5–12.7%), but there were no cases of tamponade. Valvular
abnormalities were seen in 6.7% (95% CI 1.9–11.5%). Right
ventricle (RV) dilation was seen in 5.7% (95% CI 1.3–10.1%)
with abnormal TAPSE in 3.8% (95% CI 0.1–7.5%). Diastolic
dysfunction was diagnosed in 4.8% (95% CI 0.7–8.9%) of
cases.

Conclusions: Our study findings illustrate the utility of
POC TTE in the evaluation of Emergency Department patients
who present with syncope or presyncope.

Dermatology

High-Resolution Ultrasound for Characterization of Fillers
and its Complications
Lead Author: Claudia Gonzalez, MD, IDIME BOGOTA
COLOMBIA

Objectives: Describe the most frequent locations of the
exogenous material in the affected areas of the face. Describe
the type of exogenous material most commonly used and its
ultrasound appearance. Establish the most frequent
complications.

Methods: It is a retrospective, descriptive study. Ultra-
sound reports of 60 patients were analyzed A high-resolution
ultrasound was performed by a Radiologist with eight years of
training in Dermatological Ultrasound. The studies were per-
formed in a Toshiba XARIO 200 team with two high-
resolution 14 and 18 MHZ linear array transducers. For the
statistical analysis, measures of central tendency, description
of frequencies and crossing of variables were used.

Results: The average age of the patients was 55 years, of
which 90.5% of the patients were women. The most affected
area was the nasolabial folds where the exogenous material
was found in 85.7% of the patients. The most commonly
found substance were biopolymers in 39 %. In 67.2% of the
cases, the patients presented physical deformity manifested as
a palpable or visible mass. The ultrasound scan identified the
different types of exogenous substances and their location in
the specific anatomical area, and 20.6% of the patients were
found to have more than one exogenous substance.

Conclusions: The ultrasound scan identified the different
types of substances and their location in the specific area.
Ultrasonography found up to 25% of the patients with more
than one exogenous substance. Its use is indicated in patients
with complications arising from them when it is desired to rule
out the coexistence of multiple filling materials and as an
examination prior to the injection of a filling material In this
context, it reduces the risk of complications arising from the
injection of a second filling material into a nonabsorbable one
and provides useful information to the clinician to avoid possi-
ble legal medical complications.

Normal and Pathological Lymph Node Ultrasound
Examination
Lead Author: Jean Ayoub, MD, PhD, Echographie Doppler,
University Hospital of Tours, France, and INSERM U 1253,
iBrain, Fac de médecine, Tours
Author: Ayache Bouakkaz, INSERM U1253, iBrain, Faculté
de médecine de Tours, France

Objectives: Ultrasound is a noninvasive exploration
technique, which is easily available, inexpensive, and easily
mobilizable, but operator-dependent. The interest in using this
technique in superficial lymph node exploration is due to its
precision and superiority over other methods. It is for these
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reasons that it is highly recommended by the society of derma-
tology in the follow-up of melanoma.

Methods: Wide transverse and longitudinal serigraphic
scanning of the ganglionic territories concerned. Ultrasound
technique: Guidelines February 2016, in% of the 13 experts:
Linear probe of high-frequency and multihertz (7–18 MHz):
15 MHz: 62%; 18 MHz: 38%; color-coded Doppler with low
PRF (3–8 cm / s): 100%; Low filters, spectral analysis: 62%,
3D: 77%; Competence: 300 exams per year: 62%; Realization
by a doctor: 100%

Results: The analysis of the architecture and lymph node
echogenicity (cortico-hilar differentiation): Small ganglia are
difficult to analyze ultrasonically. Spinal ganglia are often
elongate and hypoechoic. The submaxillary ganglia are often
hypoechoic and oval. The measurement of the ratio of the lon-
gitudinal axis by the transverse axis is normally less than 0.5
(T/LThe normal ganglionic vasculature: vascularization not
apparent (35%), apparent or less (50%). Inflammatory lymph-
adenopathy: its shape is elongated, with vascularization clearly
visible at the hilum and takes a cortical direction. Suspected
adenopathy: Very hypoechoic Disappearance of the hilum
Irregular and rounded Peripheral vasculature

Conclusions: Ultrasound is an available technique, but
operator dependent, a specific training is required. Regular
monitoring of the lymph nodes is recommended because an
early diagnosis is a life saved.

Ultrasound in the Management of Linear Morphea
Lead Author: Alexandra Laverde-Saad, MSc, McGill
University
Author: Elena Maria Lopez Negrete, Universidad Autonoma
de Madrid
Author: Gaston Roustan, Universidad Autonoma de Madrid
Author: Fernando Alfageme, Universidad Autonoma de
Madrid

Objectives: Recounting a case of linear morphea for
which the sonographic findings guided the management. Intro-
duction: Linear morphea, the most common subtype of local-
ized scleroderma in the pediatric population, mainly affects
the skin but can extend to the subcutaneous tissues with occa-
sional involvement of muscle and bone. This condition can be
quite disabling, with complications such as growth defects and
painful flexion contractures when lesions extend beyond joints
lines. Assessment of disease progression and early interven-
tion are key to minimize morbidity.

Methods: We report a case of linear morphea in a previ-
ously healthy 12-year-old girl. The patient presented with a
one-year history of a linear lesion crossing her left antecubital
fossa, measuring 7 x3 cm. The diagnosis was confirmed by
biopsy, on which deep tissue involvement was noted. Subse-
quent management and evaluation of the disease activity was
done by ultrasound, guiding pharmacotherapy.

Results: The patient improved both clinically and
sonographically on a methotrexate treatment. Sonographic

changes accurately described the disease activity on follow-up
assessments. Features suggestive of an active phase include a
thickened and hypoechoic dermis contrasting with hyper-
echoic subcutaneous tissue. The atrophic stage is characterized
by a thinned out dermis and subcutaneous area. Typical vascu-
lar traits of each disease phase can also contribute to the
assessment.

Conclusions: Ultrasound is a grossly underused tool in
the field of dermatology. It can provide accurate and sensitive
information about disease activity in linear morphea, allowing
for more timely intervention and optimal patient management.

General and Abdominal

Poster: ’I Can See Clearly Now!’ Tips and Tricks for
Diagnostic Breast Ultrasound Optimization
Lead Author: Rebecca Sivarajah, MD, Penn State College of
Medicine/Penn State Health
Author: Pwint Khine, DO, Penn State Health Milton
S. Hershey Medical Center

Objectives: The goal of breast ultrasound is to identify
and properly characterize breast lesions. Errors in interpreta-
tion can occur if the breast ultrasound image is not optimized.
Therefore, it is imperative that radiologists performing breast
ultrasound exams are familiar with techniques used to opti-
mize the breast ultrasound exam. The purpose of this exhibit
is to describe and illustrate techniques used to optimize breast
ultrasound images.

Methods: Techniques used to optimize a breast ultra-
sound exam will be described, explained, and illustrated using
breast ultrasound images obtained from our diagnostic breast
center. Techniques will include: Frequency Depth Gain Focal
zones Harmonic Imaging Spatial Compounding Imaging
Doppler evaluation Elastography

Results: An understanding of breast Ultrasound Optimi-
zation techniques is useful for evaluating breast imaging find-
ings. High-frequency transducers improve spatial resolution
but decrease penetration. Applying correct transducer pressure
is important as pseudolesions can appear if incorrect pressure
is applied. Applying the correct depth and gain is also impor-
tant. Too little gain can cause a solid lesion to appear cystic
and too much gain can cause a cystic lesion to appear solid.
Proper application of focal zones is also important for optimal
spatial resolution (primarily lateral resolution). Harmonic
imaging improves resolution, reduces reverberation artifact in
cysts, and enhances acoustic enhancement and shadowing.
Spatial compounding imaging improves edge definition but
reduces posterior acoustic features. Doppler evaluation helps
differentiate cysts from hypoechoic/anechoic masses.
Elastography evaluates the stiffness of a lesion. Cancers tend
to be stiffer than benign lesions and therefore, elastography
can help improve specificity in breast ultrasound especially for
BI-RADS 3 and 4 a lesions.
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Conclusions: Many breast ultrasound Optimization tools
are available. Understanding how and when to use each tool is
important to improve resolution in breast imaging and there-
fore better characterize breast ultrasound findings.

Sonographic Features of Squamous Metaplastic Breast
Carcinoma
Lead Author: Paige Flett, MD, Mayo Clinic
Author: Katrina Glazebrook, MBChB, Mayo Clinic
Author: Jodi Carter, MD, PhD, Mayo Clinic
Author: Asha Bhatt, MD, Mayo Clinic
Author: Lauren Marjon, MD, Mayo Clinic Rochester
Author: Allison Rixey, MD, Mayo Clinic

Objectives: To present the sonographic imaging features
of the rare and often aggressive squamous metaplastic breast
carcinoma with clinical, imaging, and pathologic correlation.

Methods: Following IRB approval, a key word search
for “squamous metaplasia” was conducted, yielding 94 cases.
Forty malignant cases with ultrasound images were reviewed.

Results: All cases occurred in women, mean age of
60 (range 24–82). The most common presentation was as a
palpable mass, occurring in 63% of cases. The most common
sonographic feature was a solid hypoechoic mass, occurring in
80% of cases followed by mixed echogenic mass at 12.5%
and cystic and solid mass at 7.5%. Microlobulated and angular
were the most common margin features, each occurring in
30% of cases respectively, followed by indistinct at 22.5%
and circumscribed at 12.5%. Average size was 2.0cm (range
0.6–6.2 cm). Spiculated mass was the most common mammo-
graphic finding at 26% followed by circumscribed mass at
21%. Irregular enhancing mass was the most common finding
in cases with a staging MRI at 66.6%. Histologic subtypes
included 6 cases of low grade adenosquamous, 5 cases of low
grade squamous carcinoma and 28 cases of high-grade carci-
noma of which pure squamous differentiation was the most
common at 68%. High-grade carcinomas were most likely to
have microlobulated or angular margins, at 39% and 25%,
respectively, while the low grade carcinomas were most likely
to have indistinct or angular margins at 36% and 45%, respec-
tively. Five cases had axillary nodal metastases which exclu-
sively occurred in high-grade cases.

Conclusions: Squamous metaplastic breast carcinoma
most commonly presents as a palpable mass with sonographic
features of a solid microlobulated hypoechoic mass. In our
study, there was not a distinct sonographic feature that clearly
differentiated low grade from high-grade carcinoma, other
than the presence of axillary disease.

Contrast-Enhanced

Improved ultrasound imaging assessment of
hepatocellular carcinoma response to transarterial
chemoembolization
Lead Author: Ipek Oezdemir, MS, University of Texas at
Dallas
Author: Collette Shaw, Thomas Jefferson University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Kenneth Hoyt, PhD, MBA, FAIUM, University of
Texas at Dallas

Objectives: To improve the quantification of
microvascularity depiction in contrast-enhanced ultrasound
images (CEUS) of human hepatocellular carcinoma (HCC)
before and after treatment.

Methods: CEUS images of HCC corrupted with motion
artifacts caused by respiratory, cardiac, and probe motions
were analyzed. Ultrasound exams were performed using a
Logiq E9 with C1–6-D with a bandwidth of 1–6 MHz with
70� field of view (GE Healthcare, Wauwatosa, WI, USA).
After acquiring baseline images, subjects received a bolus
injection of 0.2–0.3 ml of Definity followed by a 10 ml saline
flush for CEUS examination. CEUS imaging was performed
using a dual-imaging mode, enabling side by side visualiza-
tion of B-mode and coded harmonic imaging. Each subject
underwent CEUS exams at three time points: prior to trans-
arterial chemoembolization (TACE), 1–2 weeks post TACE,
and approximately 1 month post TACE. Five complete and
three incomplete response cases were investigated. B-Mode
images were used for motion estimation. We removed the
frames with highest decorrelation values that indicated out-of-
plane motion before correcting in-plane motion. Affine trans-
formations were used to compensate the global motion and
nonrigid transformations adjusted the deformations on local
regions in CEUS images. Cross-correlation (CC) values were
used to demonstrate the improvement after motion correction.
Microvessel density (MVD) was calculated after singular
value filtering, microbubble localization, and multiscale vessel
enhancement filtering on both motion corrected and
uncorrected images as the ratio of the number of contrast-
enhanced image pixels with count greater than zero to the
number of pixels of the entire tumor space.

Results: Higher CC showed improved alignment
between frames for all data. A 20% increase in CC from
motion corrected frames showed significant improvement
compared to the CC from original frames (p < 0.001). Relative
changes in MVD for complete response patients were more
pronounced.

Conclusions: Motion correction is necessary for accurate
visualization and quantitative analysis in clinical data.
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Introduction and Applications of Contrast-Enhanced
Ultrasound
Lead Author: Komal Chughtai, MD, University of Rochester
Medical Center
Author: Zachary Nuffer, MD, University of Rochester Medical
Center
Author: Daniel Oppenheimer, MD, University of Rochester
Medical Center
Author: Sanjiv Virdee, MD, University of Rochester Medical
Center
Author: Deborah Rubens, MD, FAIUM, University of Roches-
ter Medical Center

Objectives: Contrast-enhanced ultrasound (CEUS) is a
sonographic technique that utilizes the physical attributes of a
microbubble based contrast agent. In the clinical setting, it can
be used to detect blood flow and to better delineate tissue char-
acteristics based on enhancement and washout pattern. Given
its excellent safety profile in patients with renal failure, CEUS
is quickly becoming a useful tool in our imaging arsenal and it
is imperative that radiologists be familiar with the technique.
This educational electronic poster is intended to provide an
introduction to CEUS for practicing radiologists, with empha-
sis on its application in liver and renal pathologies.

Methods: This poster will serve as a case-based review
of liver and renal lesions as they are seen on CEUS as well
CT and/or MRI. Enhancement characteristics of common
lesions will be discussed.

Results: After reviewing the material, the audience
would have an understanding of what CEUS is, how the
microbubble contrast agent works, and its’ advantages. Addi-
tionally, they would be familiar with enhancement patterns of
common liver and kidney lesions.

Conclusions: CEUS is a versatile tool in the radiologist’s
arsenal, with multiple advantages over contrast-enhanced CT
and MRI. It is gaining more and more popularity among
nephrologists around the country due to its lack of renal toxic-
ity. Lesions in the liver and kidneys can be characterized
according to their enhancement patterns, saving the patient
unnecessary radiation and/or contrast-related toxicity.

Urology

Normal Prenatal Renal Heterogeneity and Echogenicity: A
Novel Sonographic Assessment
Lead Author: Matthew Blitz, MD, MBA, Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell
Author: Wayland Wu, MD, Zucker School of Medicine at
Hofstra/Northwell
Author: Bradley Morganstern, MD, Augusta University Medi-
cal Center
Author: Lakha Prasannan, MD, North Shore University Hos-
pital, Donald and Barbara Zucker School of Medicine at
Hofstra/Northwell

Author: Lane Palmer, MD, Cohen’s Children’s Medical
Center
Author: Sleiman Ghorayeb, PhD, Hofstra University

Objectives: Antepartum ultrasound (US) evaluates the
developing fetus during routine management of an expectant
mother. Fetal kidneys may be imaged and assessed for devel-
opment and pathology but assessing renal integrity proves dif-
ficult without invasive procedures. Previous work
demonstrated objective changes to tissue heterogeneity and
echogenicity by dynamic range (Dr.) US in newborns. We
here describe the use of DRUS to assess development of the
fetal kidney.

Methods: Ultrasound images of normal-appearing fetal
kidneys were obtained from two consecutive routine visits
during the second and third-trimester in uncomplicated preg-
nancies. DRUS was applied to calculate heterogeneity index
(HI) and echogenicity as previous reported. In brief, renal
sonograms were evaluated and HI was quantified using a dith-
ering technique which transformed the grayscale pixels into a
binary map. The percent echogenicity was calculated for each
kidney and then averaged for overall renal measurement. Dif-
ferences in HI and echogenicity between visits were then cal-
culated and compared using Wilcoxon’s signed-rank test.

Results: Ninety-five subjects were included for analysis.
Average maternal age was 33.2 � 4.9 years. The average ges-
tational age at first US was 20.1 � 0.73 weeks and
31.2 � 2.21 weeks at second US. The HI and echogenicity for
the first US was 1.66 � 0.22 and 31.3 � 10.7, respectively
compared to 1.71 � 0.27 and 32.5 � 11.9, respectively for the
second US. The change in average HI between visits 1 and
2 ranged from −0.76 to 1.15, with a median of 0.01. Average
echogenicity between visit 1 and 2 ranged from −49.3 to 42.7,
with a median of 2.8. There was not enough evidence to con-
clude that average HI or echogenicity differed between visits
(p = 0.27 and p = 0.24).

Conclusions: Fetal kidneys maintain stable parenchymal
heterogeneity and echogenicity between 20 and 31 weeks.

High-Frequency Clinical and Preclinical
Imaging

The Role of the Location of Thyroid Nodules as a Risk
Factor for Malignancy: Initial Experience and Outcomes
Lead Author: Pablo Sidelski, MD, radiologist
Author: Maria Grana, radiologist
Author: Nestor Florenzano, radiologist
Author: Laura Tisser, radiologist
Author: Alejandra Monjes, radiologist
Author: Martina Fernandez, radiologist
Author: Eduardo Eyheremendy, radiologist

Objectives: To analyze the distribution of malignant thy-
roid nodules (confirmed by fine-needle aspiration biopsy),
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focusing in their polarity. To compare the results obtained in
our population with recent publications that suggest a higher
frequency of malignancy among nodules located in the upper
pole of the gland

Methods: We performed a retrospective study on the
ultrasound characteristics of thyroid nodules from 123 patients
who had had fine-needle aspiration biopsy from June 2010 to
June 2016 and analyzed polarity (upper versus middle versus
lower) of the biopsied nodules with confirmed malignancy.

Results: In total, 56% (n = 69) of all thyroid nodules
were found to be malignant. Two percent of patients had mul-
tiple positive thyroid nodules. The majority (42%) were
located in the middle pole, while 28% were located in the
lower pole, and 20% were in the upper pole.

Conclusions: The preliminary results of our series of
patients do not coincide with those obtained in other
recently published studies. Larger prospective studies are
needed to confirm these results and demonstrate an associa-
tion between thyroid nodule location and the likelihood of
thyroid nodule malignancy.

[Correction added on 26 August 2019 after first online publica-
tion: Addendum material was mistakenly not included in the orig-
inally published supplement that was posted on June 24, 2019.]

SCIENTIFIC RESEARCH: ADDENDUM

APRIL 7, 2019 9:40 AM–9:47 AM

Interventional-Intraoperative Ultrasound

A Preliminary Feasibility Study in Ultrasound-Guided
Percutaneous Thermal Ablation for Low-Risk Papillary
Thyroid Microcarcinoma
Presenter: Dong Xu, MD, PhD, Zhejiang Cancer Hospital
Author: Liping Wang, Zhejiang Cancer Hospital

Objectives: To prospectively evaluate the safety and effi-
cacy of ultrasound (US)-guided thermal ablation for treating
low-risk unifocal papillary thyroid microcarcinoma (PTMC).

Methods: The patients with unifocal PTMC nodules, who
were diagnosed by fine-needle aspiration biopsy (FNAB) before
thermal ablation procedures, were enrolled in this study. Thermal
ablation for PTMC was performed, and contrast-enhanced US was
used to estimate the extent of ablation immediately after thermal
ablation. Complications were recorded. The size, volume of the
ablation area, and thyroid hormones were measured, and clinical
evaluationswere performed at 1, 3, 6,12, and 18months. During fol-
low up, US-guided FNABwas performed at the edge of the ablation
area and surrounding residual thyroid tissue to exclude recurrence.

Results: From July 2016 to July 2018, the prospective study
was conducted in 107 patients. The procedures of thermal

ablation for treating PTMC were well tolerated without serious
complications. Comparedwith the volume immediately after ther-
mal ablation, the mean volume reduction ratios (VRRs) of ablated
lesions were 0.457 � 0.218 (range, 0.040–0.979), 0.837 � 0.150
(range, 0.259–1), 0.943 � 0.090 (range, 0.491–1), 0.994–0.012
(range, 0.938–1), and 0.999 � 0.002 (range, 0.992–1) at 1, 3,
6, 12, and 18 months after thermal ablation, respectively. Signifi-
cant differences in the VRR were found between every 2 follow-
up times (P = .05). No regrowth of treated tumors, local recur-
rences, or distant metastases were detected during follow-up.

Conclusions: Thermal ablation showed a short-term safe
and effective strategy for treating low-risk small PTMCs and
might represent a potential alternative for patients with PTMC.
The long-term efficacy and recurrence rate need to be further
observed.

APRIL 7, 2019, 3:55 PM–4:07 PM

Contrast-Enhanced Ultrasound

Fast Super-Resolution Ultrasound Imaging of Tumor
Microvascularity With Deep 3-Dimensional Convolutional
Neural Networks
Presenter: Katherine Brown, MSEE, MBA, University of
Texas at Dallas
Author: Kenneth Hoyt, PhD, MBA, University of Texas at
Dallas
Author: James Dormer, University of Texas at Dallas
Author: Baowei Fei, University of Texas at Dallas

Objectives: Super-resolution ultrasound (SR-US) imaging
is a recently developed technique that can improve US resolution
by an order of magnitude. Current algorithms for SR-US suffer
from high complexity and long computation times, preventing
real-time imaging. The purpose of this project was to improve
performance of SR-US for improved visualization of microvascu-
lar networks with a trained 3-dimensional (3D) convolutional neu-
ral network.

Methods: A 3D convolutional neural network (3DCNN)
performed the spatiotemporal filtering step in SR-US image
processing. in vitro data were obtained from a tissue-
mimicking vascular flow phantom at flow rates representative
of microvasculature with a programmable US scanner
(Vantage 256; Verasonics, Inc) equipped with an L11-4v lin-
ear array transducer. Custom MATLAB software
(MathWorks) was developed to perform singular value
decomposition (SVD) as spatiotemporal filtering and then to
detect microbubbles (MBs) and label the data for training. The
3DCNN architecture had 4 layers: 3 convolutional layers and
1 fully connected layer. Training was done on 68,000 images
from 5 data sets and then tested in 5-fold cross-validation.
Testing data came from in vivo images obtained from breast
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cancer tumors in a murine model. Human breast cancer cells
(MDA-MB-231) were implanted into nude athymic mice
(n = 10). US image data were collected after MB injection
(3 × 107 MBs) for 1 minute at 300 frames per second.

Results: 3DCNN SR-US in vivo results reveal a high level
of detail discernable in the images with promising performance
improvements. Compared to spatiotemporal filtering with SVD,
the trained neural network improves performance on the entire
image stack by 10×. Furthermore, prediction by a 3DCNN works
quickly, as the method does not require the entire image sequence,
typically several minutes, to perform the calculation. Instead, it
can perform in real-time in a pipelined fashion with a 4-frame
delay.

Conclusions: A 3DCNN shows potential for improving
performance of SR-US toward a real-time imaging modality.

APRIL 7, 2019, 4:07 PM–4:19 PM

Basic Science and Instrumentation

Shear Wave Propagation in Viscoelastic Media: Validation
of a Forward Model
Presenter: Kevin Parker, PhD, University of Rochester
Author: Fernando Zvietcovich, MS, University of Rochester
Author: Natalie Baddour, PhD, University of Ottawa
Author: Jannick Rolland, PhD, University of Rochester

Objectives: In elastography using dynamic optical coher-
ence tomography (OCT), shear/surface waves are tracked to
estimate speed and the Young modulus. However, for disper-
sive tissues, the displacement pulse is damped and distorted,
reducing its propagation to the near field and diminishing the
effectiveness of peak tracking models with asymptotic
assumptions of attenuation. Therefore, the use of a rheologic
model–independent approach that contemplates the initial
shape of the force excitation source in space and time is
needed. In that regard, propagation models have been previ-
ously proposed at the cost of high complexity, intensive com-
putation, and satisfying strict boundary conditions. A
simplified model incorporating the general viscoelastic param-
eters of the media and the initial source shape, which does not
require assumptions of the tissue mechanical behavior, is pro-
posed. We validate a first-order approximate forward model of
near-field wave propagation of a Gaussian force push in visco-
elastic media using numerical simulations and experiments in
phantoms.

Methods: An axisymmetric Gaussian shear wave propa-
gation model is proposed for a viscoelastic medium. An
acoustic radiation force was used to generate an axisymmetric
Gaussian shape in 2 viscoelastic phantoms. Particle velocity
was acquired using a phase-sensitive OCT system
implemented with a swept source laser. Results were

compared against numerical simulations and the numerical
integration of the proposed model.

Results: Close comparison (within �7%) was found
between spatiotemporal profiles of particle velocity calculated
from numerical integration of the proposed model, numerical
simulations using finite elements, and experiments in the
2 phantom materials. Wave speed and attenuation parameters
were similarly consistent with the mechanical testing of both
phantoms.

Conclusions: We demonstrated the effectiveness of the
proposed axisymmetric Gaussian shear wave propagation
model in the near field for the viscoelastic characterization of
dispersive media. Further research will concentrate on evaluat-
ing this approach in tissues such as skin and cornea.

APRIL 7, 2019, 4:19 PM–4:31 PM

Simulation of Volumetric Blood Flow Estimation Using
Partial Volume Correction
Presenter: Oliver Kripfgans, PhD, University of Michigan
Author: Brian Fowlkes, PhD, University of Michigan
Author: Jonathan Rubin, MD, PhD, University of Michigan
Author: Stephen Pinter, PhD, University of Michigan
Author: James Jago, PhD, Philips Healthcare

Objectives: Three-dimensional (3D) color flow is a suitable
method for determining volumetric blood flow. Previously we
have shown that partial volume correction can be achieved by
use of color flow power. This investigation was designed to sim-
ulate 3D color flow to show the relationship between color power
and fractional blood volume for each 3D color voxel.

Methods: Field II simulations were run in 3D to mimic
color flow in a 16-mm vessel. A 3.75-MHz center frequency
linear array (128 elements) was simulated and swept in the
elevational imaging direction to cover a 3D image volume. F#3
color flow beams with packets of 16 firings were employed,
each with 4 cycles. The simulation used 15 scatterers per reso-
lution cell (4 million in total) and 30× oversampling relative to
the center frequency. Array elements were subsampled by 7 in
the elevational direction. Blood was assigned a nominal scatter
amplitude of 0.01. A total of 100 volumes were computed for
tissue scatter amplitudes of 1 (+40 dB re blood, data A) and an
additional 100 volumes for tissue scatter amplitudes of 0.0001
(-40 dB re blood, data B). Obtained radiofrequency (RF) data
were processed into IQ channels. A standard finite impulse
response wall filter was applied to data A. No wall filter was
applied to data B. Color flow velocity and power were com-
puted using cross-correlations.

Results: RF data show expected Rayleigh distributions
for homogeneous tissue/blood voxels. Data A showed a signif-
icant power reduction for partial volume voxels and 13%
reduced flow. Data B showed a linear relationship between
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color flow power and partial volume voxels and 4.5%
reduced flow.

Conclusions: Wall filters affect slow flow often found
near vessel boundaries where voxels are also prone to partial
volume due to finite beams. Wall filters could be optimized
for volume flow measurements or volume flow computation
could compensate for these effects.

APRIL 9, 2019, 11:10 AM–11:22 AM

Therapeutic Ultrasound

Ultrasound-Enhanced Drug Delivery for Treatment
of Parasitic Keratitis
Presenter: Bianca Karpinecz, George Washington University
Author: Vesna Zderic, PhD, George Washington University
Author: Natalie Edwards, George Washington University

Objectives: The objective of this study has been to
determine which combination of ultrasound parameters can
provide optimal delivery of clinically available drugs for
treatment of parasitic Acanthamoeba keratitis. This infection
of the cornea is primarily seen in contact lens wearers and
has been on the rise in recent years, nearly tripling in some
regions.

Methods: Excised eyes of adult rabbits were used in our
experiments. Corneas were dissected and placed in a diffusion
cell between a donor compartment filled with 1% poly-
hexamethylene biguanide (PHMB), a standard ophthalmic
drug used for treatment of Acanthamoeba keratitis, and a
receiver compartment filled with Dulbecco’s phosphate-
buffered saline. Each cornea was exposed to the drug solution
for a total of 60 minutes, with the experimental group receiv-
ing 5 minutes of ultrasound in the beginning. Unfocused ultra-
sound transducers were operated at 0.8 W/cm2 at 400 and
600 kHz. To ensure optimal energy delivery, transducers were
placed at the near-field–to–far-field transition distance, calcu-
lated to be 1.5 and 2.25 cm for 400 and 600 kHz, respectively.
Diffusion cells were placed in a water bath kept at 34�C
throughout the duration of treatment.

Results: Ultrasound application increased the amount of
PHMB that was delivered through the cornea 1.6 times for
400 kHz (n = 5) compared to the sham (n = 6) and 1.9 times
for 600 kHz (n = 6) compared to the sham (n = 6). Histologic
studies are ongoing, but visually examining the corneas indi-
cated comparable changes in both ultrasound and sham cor-
neas, most likely due to the higher concentration of the drug
used (1%) compared to the standard ophthalmic solu-
tions (0.02%).

Conclusions: Results so far suggest that ultrasound
application can provide enhanced drug delivery for the anti-
parasitic drug solution PHMB. This can contribute to the
eventual development of an inexpensive, effective, and mini-
mally invasive treatment for parasitic keratitis.

APRIL 9, 2019, 11:22 AM–11:34 AM

Ultrasound-Triggered Antibiotic Release From Novel
Spinal Hardware in a Rabbit Spinal Infection Model
Presenter: Lauren Delaney, PhD, Thomas Jefferson
University
Author: Taolin Fang, Rothman Institute
Author: Alex Sevit, Drexel University
Author: Keith Fitzgerald, Thomas Jefferson University
Author: Christopher Kepler, MD, Rothman Institute, Thomas
Jefferson University
Author: Noreen Hickok, PhD, Thomas Jefferson University
Author: Steven Kurtz, PhD, Drexel University
Author: Flemming Forsberg, PhD, Thomas Jefferson
University
Author: John Eisenbrey, PhD, Thomas Jefferson University

Objectives: To evaluate the efficacy of ultrasound-
triggered drug delivery devices against bacterial infection in
an ex vivo cadaveric rabbit spine model.

Methods: Polylactic acid (PLA)-coated, vancomycin
(VAN)-loaded polyether ether ketone clips (1 cm3) with a drug-
loading reservoir (0.785 cm3) were created in our labs. Two clip
designs were evaluated: 1 hole for drug release versus 2 holes.
Clips were implanted medial to the spinal midline in mature
(≈6 months, 3 kg) female New Zealand White cadaveric rabbits
(n = 4) under an Institutional Animal Care and Use Committee–
approved protocol; 104 colony-forming units of Staphylococcus
aureus were added to 2 of the 4 sites, and 2 sites were left as
was. Two of the 4 sites were insonated for 20 minutes with a
LOGIQ E9 ultrasound scanner (GE Healthcare) equipped with a
C1-6 curvilinear probe, using power Doppler imaging (1.7-MHz
frequency, 6.4-kHz pulse repetition frequency, and 100% acous-
tic output power) to induce cavitation and rupture of the PLA
coating for VAN release. In parallel, positive and negative bacte-
rial controls were evaluated. All implanted devices were incu-
bated for 2 hours after insonation and then retrieved for analysis.
Results were collected in duplicate (n = 2 for each evaluated
device and condition; n = 16 total) and compared with a 2-way
analysis of variance.

Results: Infected sites showed up to a 10-fold reduction
in bacterial colonization after ultrasound-triggered VAN
release, whereas uninsonated sites exhibited at most a 2-fold
reduction in bacterial colonization. At 48 hours, there was
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significantly greater VAN release from the insonated clips
compared to the uninsonated clips (P < .04). There was signif-
icantly greater ultrasound-triggered total VAN release from
the 1-hole clip design than from the 2-hole design
(7420 � 2992 versus 3500 � 954 μg; P < .0001). These
levels are sufficient to prevent adhesion of S aureus to implant
materials.

Conclusions: This study demonstrated the feasibility of an
ultrasound-mediated antibiotic delivery device, which could
become a potent weapon against spinal surgical site infections.

APRIL 9, 2019, 11:34 AM–11:46 AM

Basic Science and Instrumentation

Investigating the Breast Cancer Brain Metastasis
Response to Radiation After Microbubble Oxygen
Delivery
Presenter: Lauren Delaney, PhD, Thomas Jefferson
University
Author: John Eisenbrey, PhD, Thomas Jefferson University
Author: Corinne Wessner, BS, RDMS, RVT, Thomas Jefferson
University
Author: Ji-Bin Liu, MD, Thomas Jefferson University
Author: Kibo Nam, PhD, Thomas Jefferson University
Author: Brian Oeffinger, MS, Drexel University
Author: Lorela Ciraku, Drexel University
Author: Margaret Wheatley, PhD, Drexel University
Author: Mauricio Reginato, PhD, Drexel University

Objectives: To determine whether ultrasound-induced
rupture of oxygen-carrying microbubbles enhances the tumor
radiotherapy response in a model of metastatic breast cancer.

Methods: Nude mice (n = 15) received stereotactic injec-
tion of brain-seeking MDA-MB-231 breast cancer cells
expressing luciferase into the right hemisphere. Animals were
randomly assigned into 1 of 5 groups. Group A received no
intervention. Group B received 10-Gy radiation using a small
animal radiation research platform. Group C received an injec-
tion of nitrogen-carrying surfactant-stabilized microbubbles
combined with ultrasound flash-replenishment sequences using
the CPS package at 4 MHz, 100% output power, and a mechani-
cal index of 1.39 (Siemens S3000 Helx equipped with a 9L4
probe) for microbubble rupture immediately before 10-Gy radia-
tion. Group D received an injection of oxygen-carrying micro-
bubbles immediately before 10-Gy radiation, while group E
received oxygen-carrying microbubbles and flash-replenishment
insonation immediately before 10-Gy of radiation. Tumor pro-
gression was monitored with bioluminescence imaging and
3-dimensional ultrasound.

Results: Groups A–D experienced continued rapid tumor
growth after treatment. Group B showed average tumor growth
of 337% � 214% of their original size in the week after treat-
ment, and group D tumor volumes increased 383% � 226% of
their original size in this time. With the addition of ultrasound,
group E showed reduced tumor growth after treatment, with
tumor volumes increasing only 41% � 1% of their original size
over 7 days after treatment (P = .12). Tumor growth increased
by 80% � 33% over 7 days in group C, indicating some back-
ground cavitation effect on radiation sensitivity (P = .16 com-
pared to group E). Group E also saw survival times increased
by at least 1 week with a median survival time of 4.0 weeks.

Conclusions: Pretreatment with oxygen-carrying micro-
bubbles before radiation therapy appears to delay tumor pro-
gression and improve survival in a murine model of metastatic
breast cancer.

APRIL 9, 2019, 11:46 AM–11:58 AM

Therapeutic Ultrasound

Ultrasound-Stimulated Microbubble Enhancement
of Radiation Effects
Presenter: Gregory Czarnota, PhD, MD, FRCPC, Sun-
nybrook Health Sciences Center

Objectives: It is now appreciated that radiation not only
damages the DNA inside tumor cells in vivo but also may act
by damaging the endothelial cells of the vasculature. In this
work, we investigated physical and biological factors that can
influence this endothelial cell-dependent “radiosensitization” of
tumors.

Methods: Tumor-bearing mice (n = 800+) were exposed
to combinations of ultrasound, microbubbles, and radiation. Ani-
mals were exposed to varying center frequencies and peak nega-
tive pressures for treatment. Definity bubbles (Bristol Myers-
Squibb) were administered. Chemical and genetic modifications
affecting cell membrane biochemistry-related pathways were
also used. For radiation 160-kVp x-rays were used at doses of
2 Gy given as single fractions and repeatedly as multiple frac-
tions. Representative tumor sections were examined using
immunohistochemistry. Clonogenic assays and growth delay
studies were also carried out.

Results: Results indicated a cell membrane–related syner-
gistic increase in tumor cell kill due to vascular disruption that
was dependent on membrane-based lipid signaling and caused
by the combined therapies when microbubbles were used in con-
junction with radiation. Increases in cell kill from 5% to greater
than 50% were observed with combined single treatments. Multi-
ple combined treatments resulted in greater cell kill and superior
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animal survival compared to standard fractionated radiotherapy.
Immunohistochemistry indicated endothelial cell apoptosis and
activation of the ceramide cell death pathway to be caused by
microbubbles.

Conclusions: Radiation effects were synergistically
enhanced by using microbubbles to perturb tumor vasculature
before the administration of radiotherapy. Analyses indicated
activation of ceramide-mediated apoptotic cell death in endo-
thelial cells, leading to vascular disruption in tumors. Results
indicate the acid-sphingomyelinase ceramide pathway as criti-
cal to the therapeutic effect of microbubbles.

APRIL 9, 2019, 2:24 PM–2:36 PM

Preliminary Study of Ultrasound-Guided Percutaneous
Polidocanol Injection in Hemorrhagic Cystic Thyroid
Nodules
Presenter: Kan Gao, MD, Beijing Hospital, National Center
of Gerontology
Author: Weide Dai, Beijing Hospital, National Center of
Gerontology
Author: Feiliang Wang, Beijing Hospital, National Center of
Gerontology

Objectives: To evaluate the efficacy and safety of
ultrasound-guided percutaneous polidocanol injection as a
novel sclerosant in treating of hemorrhagic cystic thyroid
nodules.

Methods: A total of 15 patients hospitalized in our hospital
with hemorrhagic cystic thyroid nodules treated by ultrasound-
guided percutaneous polidocanol injection were enrolled retrospec-
tively in this study from November 2017 to February 2018.The
nodules were followed up after 1 week,1 month, and 3 months.
Nodule volumes, complication rates, therapeutic success rates, and
recurrence rates were assessed.

Results: The therapeutic success rate for ultrasound-guided
sclerotherapy with polidocanol was 93.3%. The moderate com-
plication rate was 13.3%, and the recurrence rate was 6.7%.

Conclusions: Ultrasound-guided percutaneous
polidocanol injection is effective and safe for hemorrhagic
cystic thyroid nodules as an important alternative.

APRIL 9, 2019, 2:36 PM–2:48 PM

High-Frequency Clinical and Preclinical
Imaging

A 3.5/7.5-MHz Colinear Array for Thermal Strain
Imaging
Presenter: Xiaoning Jiang, PhD, Department of Mechanical
and Aerospace Engineering, North Carolina State University

Author: Huaiyu Wu, Department of Mechanical and Aero-
space Engineering, North Carolina State University
Author: Howuk Kim: Department of Mechanical and Aero-
space Engineering, North Carolina State University
Author: Kang Kim: Department of Bioengineering, University
of Pittsburgh
Author: Xuecang Geng, Blatek Inc

Objectives: Ultrasound thermal strain imaging can dif-
ferentiate lipids from water-bearing tissues when the local tis-
sue temperature rises through the absorption of the ultrasound
energy. To minimize effects of respiratory and cardiac motion,
a rapid increase of temperature is critical. Although heating
with multiple single-element high-intensity focused ultrasound
(HIFU) transducers and imaging with commercial transducers
have been reported, an advanced transducer combining the
heating and imaging components needs to be addressed for
effective ultrasound beam focusing and accurate imaging.

Methods: A 3.5/7.5-MHz colinear array is designed and
fabricated. A 128-element 7.5-MHz array is used in for high-
resolution imaging. Two 10-element 3.5-MHz HIFU arrays
are designed at both sides of the imaging array for rapid tissue
heating. Lenses are designed for controlling the focal depth of
the heating and imaging array. Specifically, the individual ele-
ment in the heating array has a different radius of curvature,
which determines the focal depth and beam width. The ultra-
sound beam pattern is analyzed based on the Fresnel approxi-
mation theorem. The matching and backing layer is designed
with the KLM model. The pressure field and beam profile are
investigated with the Field II simulation to suppress the side
lobes.

Results: The loop sensitivity for the imaging can reach
10 mV/V with an imaging depth of 50 mm. The –6-dB beam
width at the focal region can reach 0.4 mm for high-resolution
imaging. For the heating array, the focal region is designed as
2.4 × 15.5 × 10.0 mm. Power intensity reaches up to 1000
W/cm2 under excitation of 118 V with 20% duty, which can
reach a 3�C temperature increase within 50 milliseconds.

Conclusions: The designed prototype has shown the
ability to increase the local temperature of the tissue with
short-period ultrasound excitation and high-resolution imaging
with a focal depth larger than 50 mm.

APRIL 9, 2019, 2:48 PM–3:00 PM

Therapeutic Ultrasound

Radiofrequency Ablation Versus Microwave Ablation for
Patients With Benign Thyroid Nodules
Presenter: Yue Wenwen, Shanghai Tenth People’s Hospital
Author: Wang Shurong, Yantai Affiliated Hospital, Binzhou
Medical University
Author: Lu Feng, Shanghai Tenth People’s Hospital
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Author: Huixiong Xu, Tenth People’s Hospital of Tongji
University

Objectives: To compare the efficacy and safety of radio-
frequency ablation (RFA) and microwave ablation (MWA) for
treatment of benign thyroid nodules (BTNs).

Methods: A total of 260 patients with BTNs were stud-
ied retrospectively, including 102 patients treated with RFA
and 158 treated with MWA. To reduce confounding bias due
to retrospective assignment, propensity score matching was
performed to balance the preablation data of the two groups.
After matching, a total of 102 patient pairs (1:1) were created.
The volume reduction ratio (VRR), therapeutic success rate,
symptom and cosmetic scores, and major complications were
compared between the two groups at 1, 3, 6, and 12 months
after treatment.

Results: Between the well-matched groups, no significant
differences were found in all nodule volume-related end points
at 6 months (VRR: 79.4% versus 77.2%; P = .108; symptom
score: 2.1 versus 1.9; P = .456; cosmetic score: 2.1 versus 2.3;
P = .119; therapeutic success rate: 99% versus 97%; P = .621)
and 12 months (VRR: 83.6% versus 81.6%; P = .144; symptom
score: 1.5 versus 1.5; P = .869; cosmetic score: 1.6 versus 1.7;
P = .409; therapeutic success rate: 100% versus 100%; P > .99)
after treatment. No major complications occurred in either
group (P > .99).

Conclusions: With well-matched groups and a consistent
procedure design, our results demonstrated that the VRR, thera-
peutic success rate, symptom and cosmetic scores, and complica-
tions related to treatment for the two techniques are equivalent.
RFA and MWA are both effective and safe methods in
treating BTNs.

S179

American Institute of Ultrasound in Medicine Proceedings J Ultrasound Med 38(suppl):S1–S213, 2019



Continuing Medical Education (CME) Credit Information

2019 AIUM Annual Convention
Activity Description
The 2019 AIUM Convention is the most comprehensive, cutting-
edge meeting for the entire medical ultrasound community. Our
unique multidisciplinary program provides a collaborative envi-
ronment for all specialties and disciplines, from beginner to
advanced.

Accreditation Statement
The American Institute of Ultrasound in Medicine (AIUM) is
accredited by the Accreditation Council for Continuing Medical
Education (ACCME) to provide Continuing Medical Education
(CME) for physicians.

Designation Statement for the 2019 Convention
The AIUM designates this live activity for a maximum of 28 AMA
PRA Category 1 Credit™.
Physicians should claim only the credit commensurate with the
extent of their participation in the activity.

Target Audience
This activity is designed to meet the needs of ultrasound profes-
sionals from various medical disciplines and specialty areas who
perform and interpret ultrasound examination.

Activity Objectives
On completion of this learning activity, participants should be
able to:
Demonstrate and practice updated knowledge and skill in a diver-
sity of ultrasound specialties as well as basic science to provide
patients with more effective diagnosis; apply the updated knowl-
edge and clinical skills in improving patient care; and discuss
state-of-the-art ultrasound research.

Activity Designed to Change
This activity is designed to change knowledge, and competence,
and performance.

Learner Attributes
Patient Care and Medical Knowledge

Disclosure Policy
As a provider accredited by ACCME, the AIUM must ensure bal-
ance, independence, objectivity, and scientific rigor in its educa-
tional activities. Course director(s), planning committee, faculty,
and all others who are in a position to control the content of this
educational activity are required to disclose all relevant financial
relationships with any commercial interest related to the subject
matter of the educational activity. Safeguards against commercial
bias have been put in place.

Disclaimer
The information presented in this activity represents the opinion
of the faculty and is not necessarily the official position of
the AIUM.

Documenting CME Credits
The AIUM provides CME certificates to those who have partici-
pated in an AIUM educational activity. The AIUM does not sub-
mit credits to regulating bodies or certifying organizations on
behalf of the participant. It is the participant’s responsibility to
submit proof of credits on his or her own behalf.

Disclosures for this Activity
All planners, faculty, authors, and staff members for this CME activ-
ity have completed a Disclosure of Financial Relationship. Disclo-
sures are listed next to the individual’s name on pages S177–S206.
Disclosure forms are available for review upon request.

Credits for Sonographers and Radiologic Technologist
Participants
Sonographers participating in AIUM educational activities may
earn credits toward maintaining their professional certification
from the following organizations:
American Registry for Diagnostic Medical Sonography (ARDMS)
The ARDMS accepts AMA PRA Category 1 Credit™.
American Registry of Radiologic Technologists (ARRT): The
AIUM is a Recognized Continuing Education Evaluation Mecha-
nism (RCEEM) for the ARRT. This educational activity is
approved by the AIUM for 28 ARRT Category A Credits.
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