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Editor's Note

Dear Reader,

During our trade fair partici-
pations in the United Arab
Emirates, we have often been
requested to get involved in
projects beyond the German
Medical Journal.

In doing so, one special
request was the support of
patients who would like to
travel to Germany on their own
initiative to receive medical
treatment.

Germany takes a leading
position in medicine. German
hospitals, clinics and medi-

cal doctors enjoy an excellent
reputation. The continuously
rising number of patients, who
come to Germany to receive
medical treatment and support,
strongly confirms this fact.

Patients from the Gulf States
gladly come to Germany to
receive medical treatment
because they regard Germany
as a safe place and rely on
German clinics and physicians.
They feel welcome as guests
and enjoy that they are encoun-
tered in an open-minded and
friendly way.

German Medical Council
Medical Treatment
in Germany

On the occasion of the Arab
Health 2010, we presented
the German Medical Council
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to the Arab public interested
in medical issues and opened
up a web portal containing the
services offered.
www.german-medical-
council.de

German Medical Council,
partner of renowned German
hospitals, clinics and special-
ized practices, organizes the
best medical treatment for
international patients and is the
contact partner for the patients
as well as for their referring
physicians or clinics.

In addition, our first office
project, which will be started
in Dubai, is top priority. This
office will be available as
contact partner on site.

Please stay on good terms
with us since: new ideas need
good friends.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director

www.german-medical-

council.de
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SPECIALIST HOSPITAL
FOR PNEUMOLOGY AND
ALLERGOLOGY

Prof. Dr. Dieter Kohler

Specialist Hospital Kloster Grafschaft
Annostrasse 1

57392 Schmallenberg

Germany

Info
Phone: 0049 - 29 72 - 791 - 25 01
www.krankenhaus-klostergrafschaft.de
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KLOSTER
GRAFSCHAFT

The hospital Kloster Grafschaft (Grafschaft
Abbey) is a special hospital of maximum care for
pulmonary and bronchial medicine, respiratory
medicine, sleep medicine and allergology. Our
extensive technical and personnel equipment on
university level allows for this comprehensive
diagnostics. In addition, the hospital exhibits two

state-of-the-art intensive care units with a total of
14 beds.

Weaning centre

One main focus of the hospital is the weaning of
long-term respirated patients from the respirator.
About 200 patients from intensive care units

in whole Germany and partially in European
countries are admitted to us usually via
helicopter. Our hospital is thus the largest and
most successful weaning centre in Germany.

Pneumology

In the field of general pneumology, diseases such
as bronchial asthma, chronic bronchitis, pulmo-
nary emphysema, pulmonary fibrosis of varying
causation, collagenosis with pulmonary involve-
ment, sarcoidosis, bronchial carcinomas, pleural
mesothelioma, tuberculosis and pneumonia are
diagnosed and treated.
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Sleep medicine

The department of sleep medicine specialises
in the diagnosis and treatment of sleep-related
nightly respiratory disturbances and over-
strained respiratory muscular system of varying
causation by means of different non-invasive
respiratory methods.

Early rehabilitation

A further main focus is the department for early
rehabilitation. Long-term respirated patients are
rehabilitated here by means of extensive medical
treatment, physical therapy, remedial gymnastics
and partially speech therapy to an extent that
most of them are able to live in their domestic
environment again without any help after they
have been discharged.

Occupational pulmonary diseases

A department for occupational pulmonary
diseases is also integrated in the hospital. This
includes the diagnosis and treatment of silicosis,
asbestosis and asbestos-related tumour diseases
of the lungs and the costal pleura (pleural
mesothelioma), chemical-irritant bronchial
asthma and chronic bronchitis. This department
also contains an extremely efficient medical
rehabilitation division.
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KLOSTER
GRAFSCHAFT

Allergology

Finally, the hospital has its own allergological
department. Allergic asthma, allergic rhinitis,
allergic rhinosinusitis, neurodermatitis, eczema,
allergic exanthema, urticaria, angioneurotic
oedema, contact allergy, intolerance to drugs,
drug hypersensitivity, nutritional allergy, insect
poison allergy, irritable bowel syndrome and
chronic diarrhoea are diagnosed and treated
here.

The special hospital Kloster Grafschaft is located
in beautiful surroundings in the midst of Schmal-
lenberg in the Sauerland. The rambling, calm
and well-kept park of the hospital contributes

to your recovery, in addition to the high-quality
medical care and treatment.
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Orthopedic Sports Medicine

Dr. Hosam El-Azab
Prof. Dr. Andreas B. Imhoff

Background

Shoulder instability is a com-
mon problem of active indi-
viduals in all age groups. It is
defined as the inability of the
humeral head to be centralized
in the glenoid (1,2). The shoul-
der is the most commonly
dislocated joint in the body,
accounting for approximately
45% of all joint dislocations (3).
Shoulder dislocation have been
reported to affect about 2% of
population (4) and as much as
98% of these dislocations are
anterior (5) (Fig. 1).

Although both young and old
age groups have comparable
primary incidence rates of
shoulder dislocation, recurrent
instability is age-dependent
and occurs more frequently in
younger patients (6,7). Kralin-
ger et al (8) found that patients
between 21 and 30 years old
have a significantly higher

risk for recurrent dislocations.
Recurrent dislocation rates
greater than 90% have been
reported for patients younger
than 30 years old (9).

Recent evidence (10,11) sup-
ports early surgical interven-
tion for young male patients

FEATURING THE BEST OF GERMAN MEDICINE

Fig. 1: Shoulder radiography shows anterior dislocation of the glenohumeral

joint.

because of the high incidence
of recurrent dislocation. Ad-
vocates for early intervention
argued that, these patients
benefit from surgery because
of a dramatically lower recur-
rence rate when compared
with conservative measures.
Also, early intervention allows
for a more anatomic repair with
healthy tissue, whereas pa-
tients with multiple episodes of
dislocations may have attenua-
tion of the anterior structures,
making repair more difficult
and tenuous at the time of
surgery. Finally, patients may
have an improved quality of life
with a more rapid return to pre-
injury activity level and a lower
risk of recurrent episodes.
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Trauma and Pathology

There is a broad spectrum of
pathology attributed for the
development of anterior gleno-
humeral instability. The most
common pathological finding is
the detachment of the cap- Gla oS e Jladil o Lesut
sulolabral complex from the ) =
anterior glenoid edge, which (iapsulolabral adaall
is known as “Bankart lesion”. Lol ¥l &Ll oye complex
Bankart lesions are present in a,lL 31,3(_3 Logyaally (3all
approximately 87% of all trau- Bankart lesions
matic anterior glenohumeral
instability (12).

Other pathologies that could
contribute to the anterior
glenohumeral instability include
superior-labral anterior and
posterior (SLAP) lesions, ven-
tral capsular or glenohumeral
ligaments insufficiency and
large Hill-Sachs (posterolateral
humeral head impression frac-
tures) lesion (13).
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However these lesions, when
present in isolation, rarely
account for recurrent anterior
shoulder dislocation. Surgical
procedures that address only

. . Fig. 2: MRI axial and coronal sections of an unstable shoulder show Bankart - et U . N
Bankart lesion without restor- lesion in the right picture and capsular redundancy in the left one. Lo 555k 150l e ime JSiy

ing capsuloligamentous tension
or other pathologies, are likely
to have a poor success rate
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Orthopedic Sports Medicine

and detection of the responsi-
ble pathological lesion through
MRI examination of the
shoulder (Fig. 2 a,b). With the
injection of intraarticular con-
trast material (Arthro-MRI) the
pathological lesions are made
easily to be identified.

Patients with recurrent shoul-
der dislocation, who are unable
to perform activities of daily
living, overhead activities or
sporting activities are candidate
for surgical stabilization. Also,
surgery is indicated in patients
with major pathology as frac-
ture of the glenoid edge (Bony
Bankart lesion), or who have
exhausted the non-operative
treatment methods as physi-
cal therapy, coordination and
stabilizing exercises.

Consistent low rates of recur-
rent instability (<10%) follow-
ing open shoulder stabilization,
had led this method being
advocated as the gold standard
in the treatment of traumatic
anterior glenohumeral insta-
bility (15). However, as the
desired results are not only
restoration of shoulder joint
stability but also improvement
of function and pain, together
with the rapid development of
arthroscopic surgical inter-
vention, this led arthroscopic
stabilization to challenge open
stabilization as the method of
choice.
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Fig. 3: Beach-chair position of the patient during operation with the arm
draped and held with pneumatic arm holder.
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Arthroscopic shoulder stabiliza-
tion has been reported to offer
several advantages over open
shoulder stabilization. These
advantages include reduced
post-surgical morbidity and
pain, shorter surgery time,
improved cosmesis and greater
post-surgical range of motion,
especially external rotation
(16). Advances in arthroscopic
equipment and improved
arthroscopic techniques have
increased the popularity of
arthroscopic stabilization. Ar-
throscopy can also be valuable
in both the confirmation of the
degree and severity of instabil-
ity and to potentially correct
the pathoanatomy responsible
for the instability.

Arthroscopic Surgical
Technique

The patient lies in the beach-
chair position and the operation
is done under general anesthe-
sia. After disinfection and drap-
ing the arm is fixed in a stable
arm holder (Fig. 3).
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Diagnostic arthroscopy is
performed initially through a
posterior portal, then creat-
ing an anterolateral portal in
the rotator interval as a work-
ing portal. Evaluation of the
labrum, capsule, glenohumeral
ligaments, biceps tendon, and
a possible bony avulsion or Hill- Fig. 4: Arthroscopic picture shows Bankart lesion.
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A lesion of the capsulolabral
complex is commonly encoun-
tered (Bankart lesion) at the
anteroinferior aspect of the
glenoid (Fig. 4).

A third anteroinferior portal is
then performed and a plastic
cannula is inserted for suture
management (Fig. 5).

Refreshment of the glenoid
edge is performed, and then
suture anchors are succes-
sively inserted through the
anteroinferior and anterolateral
portals according to the fixation
points (mostly at 5:30, 4:30 and
3:00 o’clock positions) (Fig. 6
a,b).

Fig. b: Intraoperative picture shows the arthroscopic portals with the inserted . = I Zala i sulef at
plastic cannulas. ~ R [
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suture anchors are used to

Passing the non-absorbable
sutures through capsulolabral

increase the mechanical stabil- abLls ,uadl Lﬁi"Jb‘l pia pd
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Postoperative Rehabilitation
The patient carries an arm sling
for 24 hours, then only at night
and with longer walking for a
period of 4 weeks (Fig. 8).

y

Fig. 6a: Refreshment of the bony glenoid edge.
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Movement is allowed from

the first day with the following

schedule:

e From the 1st to the 3rd week:
active flexion and abduction
to (45°), external rotation
remain at (-30°).

e From the 4th to the 6th week:
active flexion and abduction
to (90°) and external rotation
remain at (0°).

e From the 7th week the pa-
tient is allowed to move in a
free range.

Results

The results described in the
literature for the arthroscopic
anterior stabilization are supe-
rior and comparable with that
of open stabilization. Hobby et
al.(17) reported in a meta-analy-
sis of 62 studies with 3044
arthroscopic stabilizations a
similar recurrence rate of 4-7%
as that with open stabilization.

Fig. 6b: Insertion of the suture anchor on the glenoid edge.
Bl Gla I byl 5550 )i o\ JSal

Our results (18,19) on a sample
research of 190 patients in

the department of Orthopedic
Sports Medicine show a similar
outcome of low recurrence
rate as described in the recent
literature with markedly supe-
rior clinical outcome. The Rowe
shoulder score was significant-
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ly improved. There was a high
satisfaction of the patients with
the operative result and most
patients could practice their
pre-op sports level.
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Atrial Fibrillation
Ablation for Paroxysmal
and Persistent Atrial
Fibrillation: Role of
Magnetically Guided
Ablation and Imaging

Ablation therapy has gained
more and more importance

in the treatment of atrial
therapy since Haissaguerre et
al. described the major role

of ectopic electrical activity
originating from the pulmonary
veins in paroxysmal atrial fibril-
lation. Electrical isolation of the
pulmonary veins is the corner-
stone for catheter ablation of
atrial fibrillation.

Nowadays ablation therapy

is regarded to be a second

line treatment option when at
least one antiarrhythmic drug
failed to maintain sinus rhythm
in these patients. Different
energy sources have been de-
scribed among them radiofre-
guency current and cryoenergy
as the most prominent ones.
While cryoenergy is most often
applicated using a balloon tech-
nigue for sequential isolation of
all pulmonary veins by occlud-
ing and freezing the ostia, a
broad variety of radiofrequency
application technigues have
been introduced. Cryoenergy
mainly targets paroxysmal atrial
fibrillation. In contrary radiofre-
qguency ablation initially intro-
duced for focal trigger elimina-
tion meanwhile developed to
the energysource of choice

in persistent and long stand-
ing persistent atrial fibrillation.

However, it still may be used

in treatment of other forms of
atrial fibrillation and therefore
seems to be something like a
“one-fits-all” technology.

In radiofrequency ablation
manually guided segmental
isolation of pulmonary veins at
their ostia and later antra had
been introduced in paroxsmal
atrial fibrillation and high suc-
cess rates have been reported.
However, in particular seg-
mental ostial isolation seems
to be an inadequate treatment
in persistent atrial fibrillation
and extended techniques were
introduced involving creation of
ablation lines in the left atrium
or aiming to ablate in areas of
fractionated electrical activity.
Meanwhile different strategies
of remote catheter naviga-

tion have been introduced.
While Natale et al described

a technique using of-the-shelf
catheters directed by a remote-
ly steerable sheath, special
catheters have been designed
for magnetically guided proce-
dures. First generation of these
irrigated tip catheters showed
thrombus formation and char-
ing of the catheter tip. Carefully
redesigned novel catheters

are available using platinum as
well as gold as tip material. In
the Heart and Diabetes Center
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North Rhine-Westphalia,
remote magnetic navigation
for atrial fibrillation ablation is
performed using an irrigated
gold tip catheter for more than
one year. Paroxysmal atrial
fibrillation ablation is generally
treated by cryoballoon technol-
ogy — a technigue in which our
center established a worldwide
leadership position using a dual
balloon strategy. Persistent atri-
al fibrillation is generally treated
in magnetically guided proce-
dures using an irrigated gold tip
catheter. Wide antral isolation
lines are created proving not
only an isolation of the pulmo-
nary veins but also a structural
modofication of the left atrium.
Complete pulmonary vein isola-
tion is confirmed by entrance
block in all patients. Our imag-
ing involves intraprocedural
rotational angiography based
three-dimensional reconstruc-
tion of left atria and adjacent
structures. Image integration

in an impedance based map-
ping technique (Ensite Fusion,
St. Jude Medical) is performed
and the whole procedure is
performed under guidance

of this mapping system and
intracardiac echocardiography.
All patients are follow-up at 3,
6, 12 and 24 month after abla-
tion by clinical visits and 7 day
Holter recordings.
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Faecal Incontinence
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Diagnostic and
Therapeutic
Standards

In Patients with

Introduction

Fecal incontinence is the in-
ability to control bowel move-
ments, causing stool (feces)
to leak unexpectedly from
the rectum. Also called bowel
or anal incontinence, fecal
incontinence can range from
occasional leakage of a small
quantity of stool while pass-
ing gas to a complete loss of
bowel control.

The ability to hold stool (called
continence) requires the rec-
tum, anus and nervous system
to be working normally. Two
groups of muscles in the wall
of the anus and rectum are
responsible for holding the
stool in the rectum, the outer
muscle group (external anal
sphincter) and the inner muscle
group (internal anal sphincter).

Faecal incontinence is a
complex problem. The result-
ing social isolation is a major
concern, which results in a
reduced quality of life [1]. The
real prevalence is unknown,
but studies show a higher
prevalence than expected
[2,3]. In the past years, much
has been learned about the
normal physiology of the anus

and rectum, in particular, the
mechanisms of continence and
factors related to incontinence
[4]. Today we are now able to
quantitate these physiological
parameters associated with
fecal incontinence. Importantly,
this assessment can now been
translated into appropriate ther-
apeutic options which range
from non-operative medical
management to sophisticated
surgical procedures.

Aetiology

Anal continence is provided by
a complex system of functional
and morphological compo-
nents. A disturbance of one

or more of these components
and/or multiple diseases can
cause fecal incontinence (Tab.
1). From a pathophysiologi-

cal point of view fecal incon-
tinence is either caused by

an insufficiency of the rectal
sphincter, a disturbed rectal
sensoric, a decreased reser-
voir of the rectum, a disturbed
innervation or a combination
of the above. Interestingly,
fecal incontinence has been
shown to be as prevalent or
more prevalent in men [5,6],
but women are more willing to

report this symptom than men
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Faecal Incontinence

[7]. As expected the problem
increases with advancing age,
especially in the above sixty
age group [5].

Symptoms

Clinical evaluation which
includes a full history and
physical examination is vital.

It is important to specifically
ask the patients, whether they
suffer from fecal incontinence.
Many patients will not speak
about the fecal incontinence
until they are specifically asked
for symptoms. This identifies
patients with a previous obstet-
ric or iatrogenic injury to the
sphincter muscles.

The influence of diet and medi-
cation must also be document-
ed as manipulation of these
factors could easily alleviate
the symptoms of fecal incon-
tinence especially in the mild
cases. To obtain the severity of
the incontinence objectively, it
is helpful, to use standardized
scores like the Williams Incon-
tinence Score (Tab. 2).

Diagnostic Work Up

An effective conservative or
operative treatment can only
be achieved when the exact
pathophysiological underlying
disease has been understood.
The battery of tests apart from
anal inspection and rectal
examination may include proc-
torectoscopy, ultrasonography,
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Fig. 1: Expert Endoscopy Team during proctorectoscopy
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Functional Idiopathic Incontinence,
Disturbances Rectal Prolaps, Chronic Obstipation

Neurological Multiple Sclerosis, Parkinson’s Disease, Spinal Cord
Disturbances Injury, Systemic Sclerosis, Myotonic Dystrophy,
Amyloidosis

Inflammatory Crohns Disease, Ulcerativ Colitis
Diseases

Pelvic Fracture, Postpartal, Post Surgical (Internal
Sphincterotomy (whether midline or lateral),
Fistulotomy, Fistulectomies, Proctectomy including
an lleal Pouch-Anal Anastomosis, Low Anterior
Resection and Total Abdominal Colectomies)

Trauma

Radiogenic Radiogenic Proctitis
Lesions

Muscle Dystrophia, Dermatomyostis

Systemic Muscle
Diseases
Congenital Atresia, Menigomyelocele

Disorders

Table 1: Causes of Faecal Incontinence
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Faecal Incontinence

anal manometry, electromy-
ography, and proctography.
While not all the tests may be
indicated, they are frequently
complimentary to each other.
In addition to providing a clue
to the diagnosis, they also
evaluate and quantify function
and potentially identify residual
problems.

Anal Inspection and Rectal
Examination

Anal inspection should exclude
perianal skin lesions, fissures,
scars, fistel openings or a mu-
cosal prolaps. Rectal examina-
tion evaluates the sphincter
resting and squeezing pres-
sure, a sphincter defect can
be localized and a rectocele
discovered.

Proctorectoscopy

This procedure is done to
detect inflammatory or neo-
plastic lesions, hemorrhoides
or fissures. By functional
proctoscopy an intussuscep-
tion, a rectocele or mucosal
prolaps can be identified. The
compliance of the rectal wall
can be tested by insufflation of
air (Fig. 1).

Anal Manometry

This test measures the pres-
sures of the anal sphincter
muscles (resting and squeezing
pressure), the length of the
sphincter, the sensation in the
rectum (sensoric innervation),
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Squeezing Pressure
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Resting Pressure W
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Sphincter Relaxation
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Fig. 2: Anal manometriy tracing showing anal sphincter resting pressure,
squeezing pressure and anal sphincter relaxation
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Score Symptom

Continence to solids, liquids, and flatus

Continence to solids, liquids, but not flatus

Continence to solids, occasional incontinence to liquids

Occasional episodes of incontinence to liquids

Frequent episodes of incontinence to solids and liquids

Table 2: Williams Incontinence Score

and the neural reflexes (recto-
anal inhibitory reflex, cutoanal
reflex) that are needed for nor-
mal bowel movements (Fig. 2).

Anal Ultrasonography

Anal ultrasonography has
proved to be a simple but
elegant technique to portray
sphincter anatomy. The internal
sphincter is a clearly defined
inner hypoechogenic ring,

1-3 mm in thickness. This
specialised expansion of
smooth muscle can be traced
up into the circular muscle

of the rectum. The external
sphincter varies in echogenicity
and configuration between the
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Faecal Incontinence

sexes. In most women the lon-
gitudinal muscle and external

sphincter are isoechogenic and
difficult to distinguish, whereas
in men the external sphincter is
hyperechogenic compared with
the longitudinal muscle, so that
both are clearly defined (Fig. 3).
Endosonography complements
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slaternal Anal Sphincter

External Anal Sphlhcter

physiological studies, and is an Fig. 3: Endosonography of the anal sphincter showing the internal anal sphmc—
ter as the inner hypoechoic ringlike structure and the external anal sphincter

ideal screening tool in faecal
incontinence to select those
patients with sphincter dam-
age, who might benefit from
surgical repair.

Electromyography

Anal sphincter EMG is re-
corded with a small plug placed
in the anal canal. The person
relaxes, squeezes and pushes.
A computer records sphincter
muscle electrical activity. Anal
sphincter electromyography
confirms the proper muscle
contractions during squeeze
and muscle relaxation during
push. In people with a non-
relaxing puborectalis muscle,
the tracing of electrical activity
gets bigger instead of smaller
during a push session. Normal
anal EMG activity with low
anal squeeze pressures on
manometry may indicate a torn
sphincter muscle that could be
repaired (Fig. 4).

Proctography

Defaecating video proctogra-
phy is a method of examining
the physiology and function

as the outer hyperechoic ringlike structure
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10 ms

Right Anal Sphincter

Left Anal Sphincter

25p,VI

Fig. 4: Typical electromyography of the anal sphincter muscles
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of the rectum and pelvic floor
muscles during attempted
defaecation. This technique
provides a quantitive method
of assessing rectal emptying
and the approach to defining
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Faecal Incontinence

the ano-rectal angle. Further-
more it is important to identify
any structural abnormalities,
such as intussusception (falling
inside itself) of the rectum, rec-
tal prolapse (protrusion of the
rectum), rectocele (bulging in
the rectum) (Fig. 5), enterocele
(falling of the bowels during
evacuation), cystocele (bulging
of the bladder) or vaginal pro-
lapse (protrusion of the vagina).
Over the past few years, MR
(magnetic resonance) defec-
ography has gained increasing
recognition for the assessment
of pelvic floor abnormalities.
MR defecography can be
performed in a closed- or open-
configuration MR system and
allows dynamic evaluation of
the pelvic floor. Several studies
have shown that MR defecog-
raphy is useful not only for the
assessment of morphologic
and functional abnormalities of
the anorectal region, but also
for the assessment of abnor-
malities of the anterior and
middle pelvic compartments
[8,9].

Non-Surgical Management
The cornerstone to non-surgi-
cal management of fecal incon-
tinence is the alteration of stool
consistency, stool volume,
intestinal transit, and patterns
of defecation. It is the first ap-
proach for all patients who do
not have surgically correctable
defects. In addition, it is often
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Fig. b: Large ventral rectocele (yellow arrow) in a female patient during
defacation
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Fig. 6: Biofeedback training system with different rectal sensors

used as an adjunct combined
with either surgery or pelvic
floor re-training to augment
the results. Therefore, the first
step in any management of
fecal incontinence is usually di-
etary manipulation, medication
and bowel management fol-
lowed by pelvic floor training.

Dietary Manipulation

The main goal of dietary manip-
ulation is to lengthen intestinal
transit time and improve stool
consistency. This can be done
by avoiding specific foods,

that can cause diarrhea or gas
and worsen fecal incontinence
(spicy foods, fatty and greasy
foods, cured or smoked meat,
carbonated beverages) Cof-
feine-containing beverages and
alcohol also can act as laxa-
tives. On the other hand the
most common form of dietary
modification is the addition of
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Faecal Incontinence

high fiber food or fiber source.
These recommendations act

to improve the stool form,
increase bulk and improve
control. A very easy form of
dietary manipulation is to drink
more water, to keep stools soft
and formed.

Medication

The most common anti diar-
rhoea drugs, that can to be
used to increase intestinal
transit time, are loperamide
and codeine.

Bowel Management

Patients with poor rectal
compliance or decreased

rectal sensation will benefit
from a bowel management.
Bowel management is mainly
achieved through a daily en-
ema which empties the colon
to prevent unwanted and un-
controlled bowel movements
that day [8]. Some people also
use laxatives and a control-

led diet as part of their bowel
management regimen. Deter-
mining the appropriate regimen
to achieve successful bowel
management is done under
medical supervision. Care is
tailored to suit each patient and
often requires a trial and error
approach over the course of

a week. Bowel management
does not cure fecal inconti-
nence, but can greatly increase
quality of life. With successful
bowel management, a patient
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Fig. 7: Configuration of the Sacral Nerv Stimulation, showing the Electrode

and the Neurostimulator
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may be more apt to establish
independence in normal daily
life. Depending on the progno-
sis, some patients will continue
using these techniques for life
while others may gain some
degree of bowel control.

Biofeedback Training
Biofeedback is a way to
strengthen and coordinate the
muscles of the pelciv floor. It
is particularly useful in fe-

cal incontinence where the
anatomy is normal and thus not
amenable to surgery. Special
computer equipment measures
muscle contractions while

the patient does exercises,

to strengthen the rectum and
improve rectal sensation.
These exercises work muscles
in the pelvic floor, including
those involved in controlling
stool.

Computer feedback, which
displays the interaction of
muscles shows whether the
exercises are done correctly
and whether the muscles are
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Faecal Incontinence

getting stronger (Fig. 6). In
general, biofeedback training
has to be continued for

3 — 6 months. Although it is still Fermans { the orbelis

unclear how it exactly works,

biofeedback training seems to
provide improvement in up to
90% of patients [10].

Surgical Management

The armamentarium of surgical
management has evolved over
the last few years. There are
now three groups of proce-
dures: one that involves the
repair and augmentation of
existing pelvic floor and sphinc-
ter muscles, another that
involves reconstruction of a
neosphincter utilising muscles
apart from the former and the
sacral nerv stimulation.

Sacral Nerv Stimulation
Sacral nerve stimulation, also
known as sacral neuromodula-
tion, is a procedure in which
the sacral nerve at the base

of the spine is stimulated by

a mild electrical current from
an implanted device. It is done
to control fecal incontinence.
Sacral nerve stimulation (SNS)
is conducted through an im-
planted device that includes a
thin insulated wire called a lead
and a neurostimulator much
like a cardiac pacemaker. The
device is inserted in a pocket in
the patient’s lower abdomen.
SNS is first tried on an outpa-
tient basis in the doctor’s office
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Fig. 8: Overlapping anterior sphincter
repair
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Fig. 9: Configuration of the anal dynamic graciloplasty, showing the trans-
posed gracilis muscle, the electrodes, the neurostimulator, and the external

magnet
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with the implantation of a

test lead. If the trial treatment
is successful, the patient is
scheduled for inpatient surgery.
Permanent surgical implanta-
tion is done under general
anesthesia and requires a one-
night stay in the hospital. After
the patient has been anesthe-
tized, the surgeon implants the
neurostimulator, which is about
the size of a pocket stopwatch,
under the skin of the patient’s
abdomen. Thin wires, or leads,
running from the stimulator
carry electrical pulses from the
stimulator to the sacral nerves
located in the lower back. After
the stimulator and leads have
been implanted, the surgeon
closes the incision in the abdo-
men (Fig. 7). The direction of
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Faecal Incontinence

evidence from several studies
[11,12] was consistent with
permanent SNS resulting in
significant improvements in
patients with severe faecal in-
continence resistant to medical
or conservative treatment. This
was reflected in improvement
in the outcome measures of
cure, improvement, faecal in-
continence episodes per week,
and ability to defer defaeca-
tion. Both disease-specific and
general quality of life scores
also showed improvements. To
date no longstanding complica-
tions have been reported.

Repair / Augmentation
Procedures

Sphincteroplasty

Defects in the sphincters can
be repaired surgically using
various techniques includ-

ing anatomical apposition and
overlapping [13]. While the
overlapping repair (Fig.8) is the
most common procedure the
main principle behind all these
repairs is to complete the
cylinder of sphincters thus rec-
reating a symmetrical pressure
zone resulting in a concentric
pull towards the centre and a
contraction without a keyhole
type of deformity which would
cause fecal leakage.

Levatorplasty

This method was initially
developed for the treatment
of neurogenic incontinence.

German
Medical
Journal

Inflatable
Cuff

It is usually done in conjunc-
tion with a sphincteroplasty
[13] and includes the plication
of the puborectalis muscle
between the vagina anteriorly
and the anorectum posteri-
orly. It serves to augment the
anterior sphincter as well as to
recreate the deep aspect of the
perineal body. The combination
of levatoplasty and sphinctero-
plasty appears to have slightly
better results compared with
sphincter repair alone.

Neosphincter Reconstruction
Sphincter replacing therapy is
indicated in patients when the
anal sphincters are destroyed
beyond intrinsic repair or after
unsuccessful attempts at
repair. This usually involves
the transposition of voluntary
skeletal muscle with an intact
neurovascular supply to take
over the function of the anal
sphincter.

Dynamic Graciloplasty

In 1986 a new approach, called
dynamic graciloplasty, was
developed. In this treatment
the type Il gracilis muscle is
converted to type | fatigue-re-
sistant muscle through elec-
trical stimulation of its nerve
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Fig. 10: The Artificial Bowel Sphinc-
ter, implanted under the skinin a
male patient, showing an inflatable
cuff, placed in the anus, a balloon
reservoir, placed in the pubic area
and a pump, placed in the scrotum,
connecting the cuff and balloon
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Faecal Incontinence

supply (obturator nerve). Thus
the loop of muscle can be less
tightly wound around the anal
canal, which is closed by active
sustained contraction by the
patient (Fig. 9). This procedure
should not be used for patients
suffering from inflammatory
bowel disease, those who are
not motivated, or physically or
mentally incapable patients.
The pulse generator is stimu-
lated to gradually increase the
force of muscle contraction.
When there is a majority of
type |, fatigue-resistant, muscle
fibres, a sustained contraction
can be achieved with a lower
stimulation frequency [14].

Artificial Bowel Sphincter
This is a treatment that was
devised as a modification of
the artificial urinary sphincter.
This totally implantable, semi
automatic artificial prosthesis
utilizes a balloon cuff which
can be inflated and deflated
through the transfer of lig-

uid between the cuff and an
implanted reservoir (Fig. 10).
Initial studies have been very
promising and the quality of
life achieved satisfactory [15].
The contribution of the artificial
bowel sphincter in the manage-
ment of severe fecal inconti-
nence, remain to be evaluated
in longer term studies.

Both dynamic graciloplasty and
artificial bowel sphincter are
an effective treatment option
for severe faecal incontinence.
Even in experienced hands,
the risk of infection, explanta-
tion and system malfunction-
ing is high. In well-informed
and motivated patients, it is
worthwhile to proceed to one
of these procedures, as the
alternative is a colostomy.
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Off-Pump

Transapical
Mitral Valve
Replacement

Introduction

Although conventional open
heart valve surgery is the gold
standard for definitive surgical
treatment of diseased heart
valve, some patients might
not benefit from the proce-
dure because of a potentially
high operative risk profile and
strong contraindications that
are caused by older age and
present significant comor-
bidities. Transcatheter valve
surgery allowing for off pump
beating heart valved stent
implantation has been newly
developed over the past dec-
ade as a minimally invasive
alternative surgery to conven-
tional heart valve surgery using
cardiopulmonary bypass. Trans-
catheter aortic and pulmonary
valve replacement procedures
have been already reported on
in selected patients.

Recently, there has also been
increasing interest in transcath-
eter implantation of atrioven-
tricular valved stents. How-
ever, there are some difficulties
to be resolved in developing
and securing a valved stent

in the mitral position. First,
adequate intra cardiac imag-
ing for stent deployment with

echocardiography or fluoros-
copy is mandatory. Second,
the stent must be designed
not to cause any left ventricular
outflow tract (LVOT) obstruc-
tion or radial force by anchoring
the valved stent into the mitral
valve annulus. Third, the deliv-
ery system must overcome an
obstacle posed by the mitral
valve apparatus, which may
impede perfect deployment.

We describe here a series of
acute studies of our experi-
ence with transapical off-pump
mitral valved stent implantation
with valved stent carrying dif-
ferent types of valves.

Material and Methods

We constructed a self-expand-
able valved stent from nitinol
wire intended for transapical
implantation into mitral valve
position. The individual com-
ponents were: an atrial fixation
system, ventricular tubular
element, which accommodates
a bioprosthetic heart valve, and
ventricular fixation system.

The atrial and ventricular
elements had spontaneous
diameters (at room tempera-
ture) of 356 mm-48 mm and
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Heart Surgery

Fig. 1: Atrial view of s star-like proto-
type valved stent.

25-32 mm, respectively. Both
elements were covered by an
ultra-thin polytetrafluoroeth-
ylene (PTFE) membrane to
guarantee sealing, minimize
paravalvular leakage and to
allow easier repositioning. In
the initial study, several na-
tive glutaraldehyde preserved
valves (one porcine pulmonary
valve, 3 bovine jugular valves,

3 mitral and 3 aortic glutaralde-
hyde- preserves porcine valves)
were used (group N), and in
second study, 7 bovine pericar-
dial valves were used (group P)
(Fig 1). The folded valved stent
was 10-11 mm in diameter and
24-36 mm long [1,2].

Catheter Delivery System
The delivery catheter had an
external diameter of 13 mm
and total length of 32.5 cm.
The delivery system consisted
of a handmade front loading
sheath 5 cm long. The valved
stent was hand crimped onto
the proximal portion of a cath-
eter delivery system [1,2]. An
internal pusher was attached
to allow for a smooth transition
between the tip and the distal
part of the proximal capsule
and to additionally stabilize the
entire delivery system sheath
during its course. Balloon
dilatation was unnecessary

to deliver the nitinol stent as

it slowly emerged from the
sheath into the left atrium and
ventricle.
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In Vivo Study Preparations
Animals received human care,
as approved by the Center for
Experimental Animal Research
at the University of Kiel, Kiel
Germany, and at the University
of Wisconsin, Madison, USA
and in compliance with the
Guide for the Care and Use of
Laboratory Animal Resources,
National Research Council, and
published by the National
Academy Press, revised 1996.

17 pigs weighing 44 and 56 kg
were used in this acute study
[1,2].

In group N, 10 pigs underwent
transapical off-pump valved
stent implantation with valved
stent carrying several valve

types.

In group P, 7 pigs were used
for implantation of a tricuspid
bovine pericardial valved stent
in the mitral position through
transapical approach.
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Fig. 2: Shows mini-lower sternotomy and apical access.

Measurements

Data were collected to evaluate
the animals’ hemodynamic sta-
bility for 60 min after implanta-
tion and to assess each valved
stent function. The latter was
analyzed by transesophageal
echocardiography (TEE) at the
time of implantation and after

1 h and by contrast ventricu-
logram at the conclusion of

the study. TEE was initially
performed before valved stent
deployment to measure the
maximum diameter of the
mitral valve annulus as well

as being used to position the
delivery system and deploy the
valved stent across the mitral
valve. Mitral regurgitation and
possible left ventricular outflow
tract (LVOT) obstruction by

the newly placed stent were
assessed by color flow Doppler
and pulse wave Doppler.

In Vivo Studies

After a lower mini-sternotomy
performed through a 5-6 cm
skin incision, the pericardium
was opened and the apex of
the heart exposed. Two rows

of 3-0 polypropylene pledgeted
felt purse-string sutures were
placed (Fig. 2). A heparin bolus
of 4000 units was adminis-
tered intravenously. The valved
stents were unloaded from the
introducer device by a double
stage procedure under TEE
guidance.

The left ventricular long axis
was brought into view by TEE
at a 0 degree angle and the
atrial component of the stent
was partially deployed first by
advancing the pusher towards
the tip of the delivery system.
During this phase of the proce-
dure, the position of the deliv-
ery system could be adjusted
so that the atrial component of
the partially deployed valved
stent was exactly above the
mitral valve annulus.

A 140 degree angle view was
also used for subsequent
valved stent positioning. The
remaining part of the stent was
deployed by pulling back the
delivery sheath while holding
the pusher in place. A full TEE
examination of the new valved
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Fig. 3: Transesophageal echocardio-
graphic views of the mitral valved
stent along the long axis of the left
ventricle (white arrows). Note the
visible valve leaflets inside the body
of the stent (green arrow).

stent was done immediately
after deployment and after

1 hour. ECG, heart rate, and
blood pressure were recorded
continuously postimplantation.
A contrast left ventriculogram
was performed through the left
ventricular apex after 1 h [1,2].

Results

One animal died of intractable
ventricular fibrillation shortly
after correct placement of a
valved stent into the mitral
position in group P. Therefore,
only the results of the remain-
ing 16 pigs are presented. Pro-
cedural data are listed in table
1. All other animals exhibited
normal hemodynamics imme-
diately after mitral valved stent
implantation and maintained
stability for the entire 60 min of
monitoring. Atrial and ven-
tricular ectopic beats occurred
during preparation of apical ac-
cess and during valve deploy-
ment in all animals. The mean
mitral valve annular diameter,
the mean surgical preparation
time for apical access, and

the mean deployment time

of the valved stent were 23.2
mm, 34.3 min, and 149 sec,
respectively. Bleeding caused
by insertion of the catheter
delivery system into the apical
heart was generally controlled
easily. There were between
one and three attempts to
adequately position and deploy
the valved stent across the

German
Medical

aly )
EPRLN |

Journal a1y

FEATURING THE BEST OF GERMAN MEDICINE

mitral valve annulus. After
repositioning, accurate deploy-
ment of the valved stent was
established in all cases and

no valved stent migration was
observed (Fig. 3). There was no
left ventricular outflow obstruc-
tion seen in any of the animals.
Mitral regurgitation in initial
and subsequent studies was
only trace in 12/16 and mild in
4/16, respectively as assessed
by color flow Doppler during
TEE examination. Contrast left
ventriculogram revealed no
insufficiency in 13/16 and mild
paravalvular leakage in 3/16.
The animals had no indication
of transesophageal echocar-
diographic changes throughout
the observation period [1,2].

Discussion

Transcatheter mitral valve
replacement has the poten-
tial to become the preferred
transcatheter mitral valve
intervention since it can theo-
retically achieve a reduction in
MR similar to that of surgery.
Efforts to achieve success-
ful valved stent implantation
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Table 1: Summary of procedural data

and functioning into the mitral
position have produced modest
results to date.

The first transatrial mitral
valve implantation of a double
crowned valved stent was
reported by von Segesser and
colleagues in 2005 [3].

A self-expanding valved stent
intended for the mitral valve
was deployed in a porcine
model, using a conventional
left thoracotomy and left atrial
incision. The valved stent re-
mained in mitral valve position
for 30 min following stent de-
ployment. They used gultaral-
dehyde-preserved porcine aor-
tic and pulmonary valves as we
did in group N transapical mitral
valved stent implantations [1].
In group P, one animal died of
ventricular fibrillation occurring
during the repositioning of the
valved stent [2]. The remain-
ing animals maintained stable
hemodynamics for 60 min
postdeployment in initial and
subsequent groups.

This study first demonstrates
the feasibility of transapical
implantation of the new atrio-
ventricular valved stent into the
mitral position in animals with-
out cardiopulmonary bypass
support.

TEE allowed satisfac-
tory visualization to guide the
transapical mitral valved stent
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Mv
annulus
(mm)

Surgical
Access
(min)

group N (n=10) 23.3(21-27) 33.7(22-45) 147(90-245) Trace 7

group P (n=6)

Overall values 23.2

22.9(21-26) 35.4(28-43) 153(127-255) Trace 5

TEE
(MR)

LV Gram
(MR)

Stent
Implant

(Sec)
None 8

Mild 3 Mild 2

None 5

Mild 1 Mild 1

Trace 12 None 13
Mild 4 Mild 3

MV = mitral valve, LV gram = left ventriculogram, TEE = tansesophageal echocardio-
gram, MR = mitral regurgitation, Group N = native glutaraldehd preserves valves
(porcine pulmonary, aortic valve and bovine jugular valves) Group P = bovine
pericardial valve

implantation. Radial force of
the stent had only a minor role
in anchoring the stent, which
eliminated the risk of LVOT
obstruction. The mitral valve
apparatus only interfered with
the passage of the valved stent
delivery system from the ven-
tricular apex across the mitral
valve into the left atrium. Once
positioned in the left atrium the
subsequent implantation steps
were unaffected by the pres-
ence of the mitral apparatus. In
Group P, we also demonstrated
the effectiveness and feasi-
bility of implanting a bovine
trileaflet pericardial valved
stent into the mitral position.
Reducing the external wall of
the bovine pericardial valve
allowed us to further reduce
the diameter of the stentto a
size that allowed transcatheter
delivery with a smaller delivery
system. We used this design
because it passes through

a relatively small introducer
system. The valved stent was
inserted using a self-construct-
ed, flexible catheter through
the apex of the left ventricle.
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Heart Surgery

Additionaly, this catheter

could be performed through a
relatively small incision into the
left ventricular apex [1,2]. The
main limitation of this study is
the acute setting of its design.
Therefore, the long-term dura-
bility of the valved stents and
stability of the fixation system
are unknown.

Conclusions

This studies report success-
ful off-pump transapical heart
valved stent implantation into
a native mitral valve. Further
short- and long-term studies
in pathologic animal models
will help define not only the
durability and safety of this
new valved stent but will also
establish whether this valved
stent can be applied for the
treatment of different mitral
valve pathologies.
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Is Sentinel Node

Patients

with Vulvar Cancer
State of the Art?

Purpose

We analysed the most recent
data on the sentinel concept in
vulvar cancer.

Results

The incidence of vulvar cancer
is low and accounts for about
5% of gynecologic malignan-
cies. The current standard
therapy includes the radical
local excision combined with
an complete inguinal-femoral
lymphadenectomy. We remark
a high rate of post-operative
morbidity such as wound heal-
ing complications, lymphoce-
les, lymphedema of the legs.
For this reason, the quality of
life is significant affected.

We think that the use of the
sentinel lymph node biopsy

is of great interest. At this
time the method is limited

for stages 1 and 2 for up to

4 cm of tumor size. In vulvar
cancer, there have only been
few studies that have led to an
advance in the sentinel tech-
nique. We see that there is a
very high risk of overlooking
the inguinal lymph node and
possible metastasis in the area.
If we compare vulvar cancer to
breast cancer, the recurrence
of lymph nodes in vulvar cancer

has a much serious prognosis
and is associated with a high
mortality rate (75%).

Summary

We perform the sentinel lymph
node (SNL) biopsy technique
only under stringent quality
requirements, as well as

with an extensive explana-

tion to the patient regarding
the high recurrence rate and
serious possible complica-
tions. Principally, this method
is limited to patients with T1
and T2 vulvar cancers that have
been determined by imaging
(ultrasound, CT, MRI), without
possible signs of an inguinal-
femoral lymph node metasta-
sis. The question of oncologic
safety has not been definitively
assessed. Further studies are
necessary.

Keywords
Sentinel lymph node in Vulvar
cancer, Lymphonodectomy

Introduction

Investigations showed that
there was a doubling in the
incidence of the rather rare vul-
var cancer in the last three dec-
ades. There was a quadrupling
of the risk in younger patients,
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Gynecology

Fig. 1: Vulvar carcinoma in the area
of the right labia majora with patent-
blue dyed (and technetium-radiocol-
loid dyed) inguinal-femoral sentinel
lymph node of the right groin with
prominent lymphatic vessel

which is most likely attributed
to HPV high risk infections (1).
In the pathogenesis of vulvar
cancers, particularly in young
women, HPV infection plays a
significant role. Non-HPV as-
sociated vulvar cancer in older
patients seems to indicate a
worse prognosis. The treat-
ment of choice in the early
treatment of vulvar cancer is
local radical excision. In the
case of more widespread
disease, the vulva is partially or
completely removed. The goal
of the operation is a RO resec-
tion with a 10 mm cancer free
margin (2).

With a depth of invasiveness
of 1 mm and less (pT1a-Car-
cinoma), the inguinal- femoral
lymphadenectomy becomes
obsolete. In histological entities
such as basalioma or verrucous
carcinoma, lymphadenectomy
is rarely indicated. The depth
of infiltration of squamous cell
carcinomas shows a correlation
with the probability of a diag-
nosis of inquino-femoral lymph
node metastasis.

Carcinomas with an infiltra-
tion depth of more than 1 mm
and lateral location require

an ipsilateral inguinal-femoral
lymphadenectomy. In the case
of carcinomas near the midline
with a distance of less than 1
cm, a bilateral inguinal lym-
phadenectomy is the current
standard. The risk for inguinal
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lymph node metastasis is
around 10% for patients with
a tumor under 2 cm und about
25% for tumors that are 2 cm
und larger (3, 4). With tumor-
free ipsilateral lymph nodes,
the probability of a contralat-
eral lymph node metastasis is
0.4%.

The resection of inguinal lymph
nodes is associated with a
high morbidity. Wound heal-
ing complications occur in
15-45%, lymphoceles in 30%,
and lymphedema in the legs
requiring treatment in 20-69%
of cases (5,6).

For this reason, after the first
publication of the sentinel
lymph node biopsy technique
(7), treatment options to
reduce surgical invasiveness
were reported (8).

Initially, only a superficial
inguinal lymphadenectomy was
proposed. However, this was
reflected in the GOG Study 74
as insufficient and associated
with a high rate of recurrence
(9). In 15.6%, local recurren-
cies were reported, half of
which affected the vulva and
the other half being inguinal
recurrences.
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Fig. 2: SPECT-CT in combination with
lymphangiography. Frontal view of
the inguinal-femoral lymphangiogra-
phy: The pronouncedly-dyed black
area marks the peritumoral site of
injection, while the cranially-localized
spots show the sentinel lymph nodes
located in the groin on the right and
one of the left site. SPECT-CT shows
three SLN in the right groin and one
SLN in the left groin.

The first report regarding the
sentinel lymph node biopsy
technique in vulvar cancers
was published in 1993 by
Levenback et al.(10).

Following this, several predom-
inantly retrospective case re-
ports were published regarding
the sentinel technigque and the
inguinal-femoral lymphadenec-
tomy.

All of these studies completed
the sentinel lymphadenectomy
through subsequent radical
lymphadenectomy and indi-
cated a high identification rate
through the use of Technetium
radiocolloid and blue dye (Fig.
1, Fig. 2).

The negative predictive value
in case of a negative sentinel
lymph node was almost 100%.
Only a few studies have been
published on solitary sentinel
lymphadenectomy in patients
with vulvar cancer.

Since the indication for the
adjuvant radiation therapy is
determined by the diagnosis of
the lymph node involvement,
an exact diagnosis of the lymph
node is critical. The indication
for an adjunct inguinal radiation
therapy is based on the pres-
ence of 3 or more lymph nodes
metastases, and an extra-cap-
sular extension, or a lymph
node metastasis over

10 mm.

An additional recommenda-
tion includes carrying out the
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radiation or the pelvic lymph
drainage areas or to conduct a
pelvic lymphadenectomy.

Studies in Sentinel Lymph
Nodes

The detection rate in case of
using a combination of mark-
ers like technetium radiocolloid
and blue dye in the sentinel
lymph nodes is between 95%
and 98%. If only radiocolloid
blue dye is used, the results
of the rates of detection were
clearly worse, at around 69%.
The number of false-negative
results of the sentinel lymph
nodes was under 3%, demon-
strating a high sensitivity and a
high negative predictive value.

In the prospective study
GROINSS-V, published in

early 2008, 457 Patients were
studied in 15 large gynecologic-
oncologic centers (enrollment
was between the years 2000
and 2006) (11).

High standards for quality
assurance were set at these
operating centers. 276 patients
had a median time of clinical
follow-up of 35 months, and
202 patients were followed

for at least 24 months. The
inguinal-femoral recurrence
rate was at 2.9%. The median
of the recurrence time was 12
months. Based on the total
number of patients, the rate of
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Fig. 3: Inconspicuous vulvar sentinel
lymph node with the conventional
H&E stain without indication of
metastasis

recurrence after 2 years was
0.03 (95% CI: 0.01 - 0.06),
and in cases of unifocal vulvar
cancer the rate was 0.023
(95% CI: 0.01 - 0.05). Within
the group of 8 patients with
inguinal recurrence, 2 patients
presented with multifocal
metastases, another 2 patients
presented with a micro-me-
tastases in the sentinel lymph
nodes, which were not dis-
covered during the primary
histological examination. For 2
other cases, only one sentinel
lymph node was removed,
even though the pre-operative
lymphoscintigraphy showed

2 sentinel lymph nodes. Six

of the patients with inguinal
recurrence died, indicating that
secondary therapeutic interven-
tions in the case of inguinal
recurrence are associated with
a poor prognosis. As expected,
the mortality in the group of
patients who retained sentinel
lymph nodes was significantly
higher compared with the pa-
tients who underwent a com-
plete lymphadenectomy due to
affected sentinel lymph nodes.
While the GROINSS-V study
only recruited patients with
vulvar carcinomas less than 4
cm in diameter, an American
multicenter study, GOG 173,
had an upper limit of 6 cm.
The results of this study were
reported at the ASCO 2009
meeting in a presentation by
Levenback. This study had an
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accrual goal of 120 nodal posi-
tive patients. While the GOG
173 study did not set high
standards regarding the level of
experience of these participat-
ing institutions (47 member
institutions, median number of
patients per institution 6, range
of patients 1-77), the time allot-
ted for recruiting patients en-
compassed 10 years. 129 node
positive patients were evalu-
ated in the study. A sensitivity
of only 89.9% was reached.
The false negative predictive
value was 4.4%. Patients with
tumors greater than 4 cm had a
doubly high chance of having a
negative diagnosis by sentinel
node procedure compared to
patients with smaller tumors.
In patients with a tumor of less
than 4 cm, the study showed a
false negative predictive value
of 2.5%. Levenback concluded
that the sentinel lymph node
biopsy should be a subject of
further studies. Additionally,
the application of the sentinel
lymph node biopsy technique
is limited to patients with a
vulvar carcinoma less than

or equal to 4 cm in size. The
surgeons performing the pro-
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Fig. 4: The ultra-staging of the same
vulvar sentinel lymph node with
serial histological sections and im-
munohistochemistry (Cytokeratin CK
05/14) detects a case of metastasis

cedure should have extensive
experience with the sentinel
lymph node biopsy technique
and should use a combination
of tissue markers.

Data from the German multi-
center study AGO Vulva
regarding the sentinel lymph
node technique showed, in a
study of 127 patients who had
undergone complete lympha-
denectomy, a sensitivity of
92.3% (36/39 positive lymph
nodes) and a false negative
rate of 7.7% of cases (3/39). In
all three cases the diameter of
the tumor was located in the
midline and was 1cm, 4cm,
and 5.6 cm in size. In an addi-
tional case, the sentinel lymph
node in the right groin tested
positive, but there was a false
negative on the left side (12).

Histological Workup of Senti-
nel Lymph Nodes

The results of the GROINSS-
V Study indicate the vital
necessity of a histopathologi-
cal workup of sentinel lymph
nodes. By first the pathologic
ultra-staging with the prepara-
tion of a series of histological
samples and then the imple-
mentation of immunohisto-
chemistry by experienced
pathologists, over 40% of the
metastases in the sentinel
lymph nodes could be discov-
ered. Further studies have
also supported the importance

German
Medical

daals ]

Journal =iy

FEATURING THE BEST OF GERMAN MEDICINE

of using ultra-staging of the
excised vulvar sentinel lymph
node, since otherwise micro-
metastases can be overlooked
in 20-30% of cases using
conventional histology (13) (Fig.
3, Fig. 4).

The quintessence of all
currently published studies
regarding the sentinel lymph
node technique in patients
with vulvar cancer, specifically
the results of the multicenter
GROINSS-V Study and the
GOG 173, set high require-
ments for performing a solitary
sentinel lymphadenectomy.
This came under consensus
at the conference of the 6th
Biannual International Sen-
tinel Node Society Meeting
2008 in Sidney, Australia, and
these requirements were
again strictly formulated (14).
Essential requirements should
include the comprehensive
qualifications and expertise of
the whole team performing
the procedure, in particular on
the part of the surgeon. As a
minimal requirement, it was
suggested that initially at least
10 sentinel lymphadenecto-
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mies (with subsequent comple-
tion lymphadenectomy) had to
be performed to gain sufficient
experience in patients with vul-
var cancer. Only clinical centers
that deal with a relatively high
number of patients with vulvar
cancer and a yearly experience
of more than 5-10 patients

per surgeon are thus the
conditions that must be met.
Further requirements include
the monofocal squamous cell
carcinoma of the vulva with a
diameter under 4 cm as well as
a pre-operative lymphoscinti-
graphy with surgical excision of
all positively diagnosed sentinel
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lymph nodes. In the case of

a midline tumor, the sentinel
lymph nodes must be identifi-
able on both sides, and in the
case of ambiguity, a complete
lymphadenectomy should be
performed. In patients with
clinically positive or imaging
suspicious lymph nodes, the
sentinel lymph node biopsy
technique should not be used.
The use of ultra-staging for

all sentinel lymph nodes (by
immunohistochemistry, serial
histological cuts) is essential,
since in over 40% of cases
only by ultra-staging the metas-
tasis in sentinel lymph nodes
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can be diagnosed. Further-
more, clinical care and follow-
up at three month intervals for
two years should be ensured.
Due to a very poor prognosis of
inguinal recurrence, the patient
must be educated in detail
regarding the entire treatment
plan.

Today the sentinel lymph
node biopsy technique is
not state of the art in vulvar
cancer patients.

Since the abovementioned
conditions indicate that a
large-scale application of the
sentinel lymph node biopsy
technique at the current time is
not possible, more multicenter
studies must be carried out in
order to determine what the
true role of the sentinel lymph
node biopsy technique is in
vulvar cancer. The acceptable
clinical conditions and safety
standards must also be further
investigated.
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Metabolic
Cardiomyopathy
Facts behind the Myth

Background Information

The prevalence of diabetes
mellitus continues to rise and
the disease currently affects
more than 180 million people
around the world. As diabetes
mellitus is considered to be a
vascular disease, the risk for
cardiovascular events is dra-
matically increasing. Almost 2
of 3 patients who present with
symptomatic chronic heart
disease have abnormal glucose
homeostasis. Patients with dia-
betes mellitus and cardiovascu-
lar disease have an unfavour-
able prognosis. Altered cardiac
function, structure, and dimen-
sions are common findings in
asymptomatic patients with
type 2 diabetes mellitus, even
in the absence of hypertension
and coronary artery disease.

These alterations are attributed
to diabetic cardiomyopathy
(DMCM) which was first
reported in 1972 by Rubler et
al. who analysed autopsy data
from 4 patients with diabetic
renal microangiopathy and
dilated left ventricles in the
absence of other common
causes. DMCM as a clinical
entity remains elusive, despite
more than 3.5 decades of

basic and clinical investiga-
tions. Hyperglycaemia seems
to be a central element in the
pathogenesis of DMCM and
triggers a series of maladaptive
stimuli resulting in fibrosis and
collagen deposition.

As a multifactorial disease enti-
ty DMCM is clinically character-
ised by an initial increase in left
ventricular (LV) stiffness and
subclinical diastolic dysfunc-
tion. However, DMCM may
advance to compromised LV
systolic function and progress
into an overt congestive heart
failure.

Currently, there is no single
diagnostic method for the iden-
tification of DMCM. DMCM

is known to induce changes

in cardiac structure such as,
myocardial hypertrophy, fibro-
sis and fat droplet deposition.
Early changes in cardiac func-
tion are typically manifested

as abnormal diastolic function
that with time leads to loss of
contractile function.

he most important result of car-
diac metabolism in diabetes is
the switch from carbohydrates
and fatty acids as a source of
energy to an excessive use of
fatty acids. In animal models of
diabetes, cardiac dysfunction
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coexists with increased myo-
cardial nonesterified fatty acid
(NEFA) utilisation, triglyceride
accumulation, and subsequent
increased production of toxic
intermediates, which, in the
presence of hyperglycaemia,
contribute to increased forma-
tion of reactive oxygen species
(ROS), mitochondrial uncou-
pling, decreased adenosine
triphosphate (ATP) synthesis,
mitochondrial dysfunction, and
finally apoptosis. These delete-
rious processes are commonly
referred to as gluco-lipotoxic-
ity. The adverse influence of
diabetes mellitus extends to
all components of the car-
diovascular system, including
microvasculature, the epicardial
coronary arteries, the large
conduit arteries and the heart,
as well as the kidneys.

Heart failure has become a
frequent manifestation of
cardiovascular disease among
individuals with diabetes mel-
litus. A 1% increase in HbA1c
correlates to an enhancement
of 15% regarding the develop-
ment of heart failure.

In an epidemiologic analysis
from the United Kingdom
Prospective Diabetes Study
(UKPDS), the adjusted rate of
heart failure stepwise arose
from 2.3 events/100 person-
years in those with HbA1c
levels <6% to 11.9 in those
presenting with HbA1c levels
>10%. With increasing HbA1c-
levels the risk for microvascular
complications and myocardial
infarction augments.

Diabetes mellitus accounted
for a significant percentage

of patients with a diagnosis

of heart failure in numerous
epidemiologic studies: The
Framingham Study, United

Kingdom Prospective Diabetes
Study, Cardiovascular Health
Study, and Euro Heart Failure
Surveys all suggested that the
presence of diabetes mellitus
may independently increase
the risk of developing incident
heart failure.

The Failing Heart

Patients submitted to hospi-
tal for cardiac events often
present with impaired glucose
tolerance or newly diagnosed
diabetes mellitus, confirming
that blood glucose and glu-
cose tolerance is a predictor of
heart failure or cardiac events.
Chronic heart failure is a multi-
factorial disease with altered
energetics and metabolism
being key components in the
development of this disease.
The failing heart is therefore
often described as an engine
running out of fuel.

The healthy heart only uses
about 25% of the energy from
substrates and the metabolic
disarrangement found in insulin
resistance or even diabetes
mellitus mainly account for the
cardiac energy starvation.

The myocardial energy metabo-
lism comprises three compo-
nents. Besides the utilisation
of substrates derived from
glucose and free fatty acids via
the Krebs cycle, the oxidative
phosphorylation for the genera-
tion of ATP and finally the use
of ATP are main parts of car-
diac energy cycle. Myocardial
energy and lipid metabolism
are essential for heart structure
and function. Energy surplus
as well as energy starvation
may lead to disarrangement

in myocardial tissue. 70% of
cardiac ATP are derived from
fatty acid oxidation, glucose
and lactate account for 30% of
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the energy. Glucose is the pre-
ferred substrate under hypoxic
conditions like ischemia and
increased workload, because
the glycoly-tic ATP production
through conversion of glucose
to lactate is independent from
oxygen.

The healthy heart is able to
switch rapidly between differ-
ent energy sources to accom-
modate to different physiologi-
cal and pathological conditions
involving altered extracellular
hormones, substrate availabil-
ity, and energy demand.

The concept of energy starva-
tion as a main reason for myo-
cardial failing was discussed
long ago and detected by
reduced amounts of creatine
content.

Creatine is produced by the
liver and kidneys and trans-
ported to the heart, where it is
taken up by a specific plasma-
membrane creatine transporter.
Creatine kinase catalyzes the
phosphorylation of about two
thirds of the total creatine pool
in the heart to phosphocrea-
tine, whereas the other one
third remains as free creatine.
The creatine kinase system
acts as an energy buffer, when
high energy demands exceed
the energy supply. The phos-
phocreatine level fall, keeping
ATP at a normal level, but the
free ADP level increase. The
augmented level of free ADP

FEATURING THE BEST OF GERMAN MEDICINE

inhibits the function of many
intracellular enzymes, causing
failure of the muscle contrac-
tion mechanism.

Thus, a metabolic derange-
ment in the cardiac myocyte
can occur when phosphocrea-
tine levels fall and free ADP
levels rise, even if ATP levels
remain unchanged.

In cases where ATP demand
exceeds ATP synthesis phos-
phocreatine levels decline first,
and ATP decreases only when
phosphocreatine is substan-
tially depleted because the
creatine kinase reaction equi-
librium favours ATP synthesis
over phosphocreatine.

In chronic heart failure the total
creatine level fall leading to a
further reduction of the phos-
phocreatine:ATP ratio. Myocar-
dial phosphocreatine:ATP ratios
are reduced in heart failure,
and they are in correlation with
New York Heart Association
(NYHA) classes and with systo-
lic and diastolic function.

Thus the phosphocreatine:ATP
ratio may be a strong predictor
of both total mortality and mor-
tality in cardiovascular disease.

Glucose Metabolism
Cardiac glucose uptake is
dependent on the transmem-
brane glucose gradient and
the content of sarcolemmal
glucose transporter GLUT1
and GLUT4 with GLUT1 be-
ing preliminary located in the
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membrane and GLUT4 being
localised predominantly intrac-
ellular and being translocated
to the membrane by insulin
stimulation. The activation of
the PI3K/Akt-pathway is of
importance in the regulation

of fatty acid metabolism, and
glucose metabolism, as well
as gene expression and cell
survival. In addition to the ef-
fect on GLUT-4 stimulation and
glucose uptake, and promotion
of glycolysis through activation
of 6-phosphofructo-2-kinase,
insulin increases the myocar-
dial blood flow through the Akt
arranged phosphorylation of
endothelial nitric oxide syn-
thase (eNOS).

Besides the effects on glucose
uptake insulin promotes the
formation of glycogen by in-
hibiting the glycogen synthase
kinase 3R. In aerobic conditions
<10% of total ATP generated is
derived by glycolysis.

After glycolysis the generated
pyruvate can be further me-
tabolised by three pathways:
carboxylation to oxalacetate or
malate, reduction to lactate, or
decarboxylation to acetyl-CoA.

Fatty Acid Metabolism

Due to the overflow of triglyc-
erides and non-esterified fatty
acids the myocardial metabo-
lism depends on fatty acid oxi-
dation. The diabetic heart relies
on fatty acid oxidation and is
not able to switch to the use

FEATURING THE BEST OF GERMAN MEDICINE

of glucose as a process with
lower oxygen consumption.
The accumulation of free fatty
acids lead to the phenomenon
of lipotoxicity which in turn
results in impaired R-oxidation
which finally results in generat-
ing even more free fatty acids.

Because of the limited capacity
of the heart to synthesise and
to store fatty acids, the heart
relies on a continuous supply.
Triglyceride-rich lipoproteins
like very-low-density lipopro-
teins (VLDL) and chylomikrons
are the main source for fatty
acids and are hydrolysed by
lipoprotein lipase (LPL).

LPL therefore plays a central
role in the regulation of fatty
acid delivery. LPL-levels are
upregulated in heart failure and
increase lipid uptake.

The oxidation of long-chain-
fatty acids (LCFAs) is the
major source of energy for the
healthy heart. The uptake of
LCFAs is dependent on the en-
ergy demand and is regulated
by transporting systems like
fatty acid translocase (CD36),
plasmalemmal fatty acid bind-
ing protein (FABPpm) and fatty
acid transport proteins (FATP),
mainly FATP1 and FATPS.
Overexpression of CD36

or FATP has been found to
dramatically increase fatty acid
metabolism, suggesting a cen-
tral role of these transporters in
fatty acid uptake.
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Following uptake, LCFAs are
bound to soluble fatty acid
binding proteins (FABPs).
These transport LCFAs to the
outer mitochondrial membrane,
where LCFAs are converted to
acyl-CoA to enter R-oxidation.

Peroxisome proliferator acti-
vated receptors (PPARs) are
transcription factors activated
by fatty acids.

Their target genes participate
in lipid metabolism and there-
fore PPARs are involved in car-
diac lipid metabolism. PPARa
is a key regulator of fatty acid
metabolism. This ligand-ac-
tivated transcription factor is
highly expressed in tissues
that derive most of their en-
ergy from fatty acid oxidation,
including liver, heart, kidney
and skeletal muscle. PPARa
target genes participate in lipid
metabolism, for example the
genes of heart type fatty acid
binding protein (hFABP), LPL,
CD36, CPT-1 (carnitine palmi-
toyltransferase-1) and UCP-3
(uncoupling protein-3). Knock-
ing out of PPARa abolishes
fasting-induced overexpression
of fatty acid metabolic genes
and switches substrate selec-
tion from fatty acids to glucose
whereas the overexpression of
cardiac PPARa augments fatty
acid uptake and oxidation.

Increased uptake and me-
tabolism of fatty acids not only
leads to accumulation of fatty
acids and triglycerids but also
increases oxygen consump-
tion and generation of ROS.
Augmented fatty acid uptake
through overexpression of lipo-
protein lipase (LPL) or fatty acid
transporters, or by stimulat-
ing PPARa-expression or long
chain CoA synthase results in a

FEATURING THE BEST OF GERMAN MEDICINE

cardiac phenotype resembling
dilative cardiomyopathy.

Diabetic alterations of myocar-
dial metabolism result mainly
from malfunctions of acetyl-
CoA-carboxylase, carnithine-
palmitoyl-transferase-1 which
imports the acyl-CoA into the
mitochondrium, and pyruvate
dehydrogenase. This induces
an overflow of fatty acid
oxidation and inhibits glucose
oxidation. In diabetes mellitus
aerobic glycolysis is shifted
to anaerobic glycolysis due to
ischemia, resulting in accu-
mulation of lactate and acid
metabolites.

The regulation of cardiac
energy substrate handling oc-
curs at the level of substrate
uptake at the sarcolemmal
membrane as well as at the
level of mitochondrial oxidation
(Randle cycle). The accumu-
lation of fatty acids impairs
insulin-mediated uptake of
glucose through inhibition of
insulin receptor substrate and
Akt. The amounts of intracel-
lular fatty acids derivatives like
fatty acyl-CoA, diacylglycerol
and ceramide increase with
augmenting intracellular fatty
acid content.

Consequently, serine kinase
cascades involving protein
kinase C-6 and IkB kinase-R,
which lead to serine phos-
phorylation of insulin recep-
tor substrate, are activated.
Phosphorylation and activation
of phospatidylinositol 3-ki-
nase and protein kinase B are
reduced. As free fatty acids
activate PPARa, the expression
of genes involved in fatty acid
oxidation and uptake accumula-
tion of fatty acid in the cardio-
myocyte is promoted.
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Insulin Resistance

The concept of myocardial in-
sulin resistance is based on the
fact that even in the absence
of coronary artery disease a
decreased in vivo stimulation
of myocardial glucose uptake
is detectable. Insulin-medi-
ated glucose uptake rates
were positively correlated with
peripheral muscle insulin sen-
sitivity. ROS may trigger the
development of insulin resist-
ance. A sustained presence

of CD36 in the sarcolemmal
membrane has been detected
in the insulin resistant heart,
which is associated with higher
rates of fatty acid uptake.
LCFAs are no longer delivered
to the heart by fuel demand
but constitutively. This in-
creased supply with fatty acids
results in lipotoxicity, which is
marked by increased amounts
of triacylglycerols, fatty acid
intermediates, and ceramides.
Contractile dysfunction is de-
tected in these hearts, which
can in part be reversed by
antisteatotic therapy.

As a result of lipotoxicity
increased amounts of PPARa
which are associated with
cardiac failure are detected.
Furthermore transgenic mice
over expressing PPARa deve-
lop a cardiac phenotype which
is comparable to the diabetic
heart with increased fatty acid
metabolism, reduced glucose
uptake and utilisation, cardiac
hypertrophy and contractile
dysfunction. At least the induc-
tion of apoptosis by free fatty
acids as a mechanism lead-
ing to cardiac dysfunction is
discussed.

As a result, intracellular oxida-
tive stress is induced which is

marked by increased amounts
of triacylglycerols, fatty acid
intermediates, and ceramides.
Accumulated ceramide and
diacylglycerols contribute to
the activation of PKC isoforms
which in turn increases CD36
mediated fatty acid uptake.
This further enhances the
accumulation of toxic metabo-
lites, thereby promoting insulin
resistance and cardiac dysfunc-
tion.

Cardiac glucose utilisation is
reduced through the reduced
activity of GLUT4 and impaired
insulin signalling. As a conse-
quence of increased fatty acid
oxidation intracellular citrate
concentrations are elevated
which inhibit the rate limiting
enzyme in glycolysis, phoshof-
ructokinase. Besides that, the
increase in PDK-4 expression
leads to a pronounced phos-
phorylation and inhibition of
the PDH-complex. Myocardial
insulin resistance seems to be
associated with hypertriglyc-
eridemia and elevated plasma
levels of fatty acids.

The change in myocardial
energy preferences might be

a result of adaption/maladap-
tion to elevated fatty acid
concentrations. Obese diabetic
women demonstrate increased
fatty acid utilisation, increased
oxygen consumption and
decreased cardiac efficiency.
In patients without ischemic
heart disease elevated levels
of cardiac triglycerides, and
increased expression of PPARa
target genes has been ob-
served. In addition to the stim-
ulatory effects of PPARa. direct
or indirect inhibitory effects

on genes involved in glucose
uptake, glycolysis and glucose
oxidation are observed.
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The normal adaptive response
of a failing heart is the shift
from fatty acid oxidation to a
more efficient and less oxygen
consuming glucose metabo-
lism mainly by the downregula-
tion of pyruvate dehydroge-
nase kinase. With decreased
expression of the PPARao/retin-
oid X receptor complex and
enzymes critical to fatty acid
metabolism, namely carnitine
palmitoyl transferase-1 and
medium-chain acyl-coenzyme
A dehydrogenase free fatty
acid metabolism is decreased.
To further maximize efficiency,
uncoupling proteins which gen-
erate heat rather than energy
are downregulated in the failing
heart.

In the case of insulin resist-
ance fatty acid metabolism

is upregulated resulting in an
increased demand of oxygen,
decreased cardiac efficiency
and lipotoxicity. This dysregula-
tion is already obvious in pa-
tients with obesity and insulin
resistance lacking symptoms
of heart failure.

Conclusion

As we will face an expo-
nentially growing number of
patients in the future the main
objective will be to reduce

the incidence numbers and to
delay the number of patients
with early and late complica-
tions to a lower level by useful
tools of lifestyle changes and
preventative risk factor inter-
vention. The main task of basic
research and clinical routine of
the future will be to identify the
“at risk” population in order to
allocate new therapeutic op-
tions to better prevent diabetes
mellitus. Diabetes mellitus has
to be considered as a vascu-

FEATURING THE BEST OF GERMAN MEDICINE

lar and multifactorial disease,
which has its origin long before
its diagnosis. Treatment op-
tions of patients with diabetes
mellitus should be driven by a
multifactorial risk intervention
to prevent or at least delay late
complications.

Dr. rer. nat. Bernd Stratmann (PhD)
Dr. Thomas Gawlowski

Diabetes Center

Heart and Diabetes Center

North Rhine Westfalia
Ruhr University

Bad Oeynhausen
bstratmann@hdz-nrw.de
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A New Test for
Prostate Cancer

Prostate Cancer:
Epidemiology and Detection
It is estimated, that annually,
186,320 men in the US and
345,900 men in Europe are
diagnosed with prostate can-
cer. Around 28,660 american
and 87,400 european men die
from this disease. Since there
is no curative treatment option
in metastasized PCa, the only
option for cure is early detec-
tion. Early detection of prostate
cancer relies on serum PSA
testing or digital rectal exami-
nation (DRE).

Prostate specific antigen (PSA)
has been the most valuable
tool in the detection, staging
and monitoring of this disease.
Although the routine use of
PSA testing has increased
prostate cancer detection,

one of its main drawbacks

has been its lack of specificity
that results in a high negative
biopsy rate. This is particu-
larly true in patients with PSA
values between 3-10 ng/ml, in
whom the negative biopsy rate
is approximately 60-75%.

The specificity of PSA is low
since an elevated PSA level is
not only associated with pros-
tate cancer: Men with benign

prostatic hyperplasia (BPH) and
prostatitis may also experi-
ence PSA-elevations leading
to prostatic biopsies. Although
prostate biopsy is considered
the gold standard for prostate
cancer diagnosis, this method
has its limitations and associ-
ated morbidities. Methods to
enhance PSA specificity have
assisted clinicians in their
decision which patients should
undergo biopsy, but have not
necessarily improved diag-
nostic accuracy or facilitated
optimal therapeutic decision-
making. More precise tests
that identify men who require
a prostate biopsy, are needed.
Implementation of prostate-
cancer-specific markers in
body fluids is needed in order
to improve the specificity of
prostate cancer diagnosis.

A number of these biomark-
ers have been identified, but
one of the biomarkers that has
been critically evaluated and
clinically investigated for its
diagnostic potential is Prostate
Cancer gene 3 (PCA3).

What is the Scientific Basis
of PCA3

The strong association bet-
ween PCA3 overexpression
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Fig. 1: Sampling procedure of PCA3

and malignant transformation
of prostate epithelium has
identified the potential use

of PCA3 as a biomarker for
prostate cancer. The actual
substance that is measured

in urine is PCA3 messenger
ribonucleic acid (PCA3-mRNA).
PCASmMRNA expression is re-
stricted exclusively to the pros-
tate. PCA3 is present in normal
prostate and BPH tissue at low,
quantifiable levels.

What qualifies it as a marker
for prostate cancer is it’s 66-
fold upregulation in prostate
cancer compared to normal
prostate tissue, but has not
been found in any other
malignant tissue. PCA3 has a
high sensitivity and specificity
for prostate cancer in tissue
specimens.

Moreover, in prostate tissue
specimens that contained
<10% prostate cancer cells,
the median upregulation of
PCA3 was 11-fold. showing
that PCA3 is able to detect
small number of prostate
cancer cells in a background of
predominantly nonmalignant
cells. These data and the fact
that PCA3 is not expressed in
leukocytes (often present in
body fluids) indicate the great
utility of PCA3 as a minimally
invasive diagnostic tool to
detect prostate cancer cells in
body fluids.
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How is a PCA3-Test
performed:

Sampling and Analysis

A PCA3 test is carried out on
the first urine that the patient
passes after a digital rectal
examination. Here, during a
normal DRE, the urologist will
rub the index finger from the
base (deepest point) to the
apex over both prostate lobes
separately. This is normally
totally painless but may give
the patient the urge to urinate.
A few millilitres of the first
urine passed after this DRE are
fixed in a special transport me-
dium. This sample can then be
stored or shipped at ambient
temperature. In the laboratory,
the PCA3 mRNA of the urine is
determined. As it is not known
how many prostate cells are
present in the urine the PSA
mRNA is also determined.

By multiplying the ratio PCA3
mRNA/PSA mRA by 1000, a
PCA3-Score is obtained. With
increasing score, the likelihood
of cancer increases.

At present, a cutoff of 35 for
the PCA3-score is suggested
for separating patients with

an increased from those with
a decreased risk of prostate
cancer.
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What are Clinical Applica-
tions for PCA3 Utilization?

a) PCAS3 as a predictor of
biopsy outcome

In one of the first clinical stud-
ies, the quantitative PCA3 as-
say was applied to urine sam-
ples collected after DRE from
men scheduled for prostate
biopsy (pre-biopsy population),
men who had undergone radi-
cal prostatectomy, and healthy
men with no risk factors for
prostate cancer. The median
PCAS3 scores for men in the
pre-biopsy group found to have
positive biopsies, those in the
pre-biopsy group with nega-
tive biopsies and healthy men
were significantly different
(p<0.01). The greatest diagnos-
tic accuracy in the pre-biopsy
population was obtained using
a PCA3 score cutoff of 50. This
assay had 69% sensitivity and
79% specificity for prostate
cancer detection. At the same
sensitivity, the specificity of
serum PSA was 60% in this
cohort. Although a differ-

ent methodology was used,
the clinical performance was
similar to previously reported
quantitative rt-PCr-based

PCAS test. Further studies on
patients receiving first or initial
biopsies shed more light on the
utility off PCA3:

The first large scale clinical
study analyzed 260 US men
(mean PSA: 8 ng/mL) sched-

FEATURING THE BEST OF GERMAN MEDICINE

uled for a first biopsy.

The PCA3 Score was deter-
mined and related to prostate
biopsy outcome. 111 men
(43%) had a positive biopsy
and the percentage of men
with a positive biopsy in-
creased with the PCA3 Score.
A PCA3 Score cut-off of 35 pro-
vided the greatest diagnostic
accuracy, i.e. balance between
sensitivity (60%) and specificity
(77%). In particular, men with

a PCA3 Score > 35 had a 2-fold
increased risk of a positive
biopsy compared to those with
a PCA3 Score < 35. Men with
a PCA3 Score > 35 had a 62%
probability of a positive biopsy.

Similar results were obtained
in a US-american repeat
biopsy study including 233
men (mean serum PSA 7.4
ng/mL) who had had at least 1
negative previous biopsy and
were scheduled for repeat
biopsy. Again, the PCA3 Score
was determined and related
to biopsy outcome. Here 60
men (27 %) had a positive
biopsy and, aseen previously,
the percentage of men with a
positive biopsy increased with
the PCA3 Score. A PCA3 Score
cut-off of 35 provided the
greatest diagnostic accuracy,
i.e. balance between sensitiv-
ity (68%) and specificity (72%)
and men with a PCA3 Score >
35 had a 2.5-fold increased risk
of a positive biopsy compared
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Fig. 2: Association of the PCA3-Score
and Prostate cancer risk

to those with a PCA3 Score

< 3b. If the PCA3 Score was
greater 35, the probability of a
positive biopsy was 43%.

In 463 European men, undergo-
ing a repeat biopsy, the positive
repeat biopsy rate was 28%.
The higher the PCA3 Score,
the greater was the probability
of a positive repeat biopsy. The
PCAS3 Score was independent
of the number of previous biop-
sies, age, prostate volume and
total PSA level. Moreover, the
PCAS Score was significantly
higher in men with high-grade
prostate intraepithelial neopla-
sia (HGPIN) vs. those without
HGPIN, clinical stage T2 vs.

T1, Gleason score > 7 vs. <7
and “significant” vs. “indolent”
(clinical stage T1c, PSA density
(PSAD) < 0.15 ng/mL, Gleason
score in biopsy < 6 and percent
positive cores < 33%) cancers.

Deras et al. demonstrated that
men with a PCA3 score <5
had a positive biopsy rate of
14%, whereas 69% of men
with a PCA3 score >100 had
prostate cancer upon biopsy.
The analytical performance and
diagnostic accuracy of PCA3
was independent of the serum
PSA level and of whether the
individual underwent a first
biopsy or repeat biopsy. Equally
important was the information,
that PCA3 scores were inde-
pendent of prostate volume
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and showed no correlation with
biopsy Gleason score.

The ratio of free to total PSA
(%fPSA) is often used to im-
prove the specificity of pros-
tate cancer detection. In the
european multicenter study,
PCA3 had a better diagnostic
accuracy than %fPSA for pre-
dicting repeat biopsy outcome.
Using a PCA3 score cutoff of
35, PCA3 had a sensitivity of
47% and a specificity of 72%.
In comparison, the specificity
of %fPsa (cutoff 25%) was
only 23%. Three independent
studies further demonstrated
that, in men undergoing repeat
biopsy, PCA3 was superior to
either serum PSA or %fPSA
testing for predicting biopsy
outcome.

Combination of PCA3 with
Other Variables into Nomo-
grams to Predict Biopsy
Outcome

The combination of new pros-
tate cancer biomarkers such as
PCA3 with other diagnostic fac-
tors might help to more accu-
rately predict whether cancer
is found on prostate biopsies.
Logistic regression analysis
has shown that the combina-
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tion of PCAS3 with factors such
as PSA, prostate volume and
DRE-findings could increase
the diagnostic accuracy. Thus,
a combination of biomarkers
with other diagnostic indicators
of prostate cancer can indeed
increase diagnostic accuracy.
One of the established predic-
tion tools is the PCPT-risk-cal-
culator. Here, six risk factors
(PSA, DRE, first-degree family
history of prostate cancer, bi-
opsy history, age and black
ethnicity) are merged to asses
the risk of developing prostate
cancer and the risk of develop-
ing agressive disease (Gleason
score >7). When PCA3 was
incorporated into this calcula-
tor, a significant improvement
in the diagnostic accuracy of
the original model was noted.
When applied to individual
patients, the incorporation of
PCAS3 into the risk calculator re-
fined the estimate of prostate
cancer risk; a low PCA3 score
indicated a decreased risk for
the patient, and a high PCA3
score indicated an increased
risk of develop- ing prostate
cancer. These data show that
new biomarkers like PCA3 can
be successfully incorporated
into risk calculators, resulting
in improvements in prostate
cancer detection.

b) PCA3 as a Prognostic
Marker

The association of PCA3 score
with prostatectomy tumor
volume and other clinical and
pathological features was
assessed by van Gils et al.

in 2008. They correlated the
PCA3 score in urinary sedi-
ments after DRE in 62 men
with the prognostic parameters
that are assessed in radical
prostatectomy specimens;
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no significant correlation was
found between PCA3 score
and Gleason score (P = 0.90),
pathological tumor stage (P =
0.59), or total tumor volume (P
= 0.96).

More encouraging results were
found in 83 men diagnosed
with prostate cancer scheduled
for a radical prostatectomy.
The PCA3 score was signifi-
cantly correlated with tumor
volume and Gleason score (6
versus >7) in prostatectomy
specimens. Furthermore, the
PCAS3 score was significantly
lower in men with clinically
insignificant prostate cancer
(dominant tumor volume <0.5
ml and Gleason score >6)
compared to the PCA3 score

in clinically significant prostate
cancer (P = 0.007). These data
indicate that the PCAS3 score
might be useful in helping to
determine which men are can-
didates for active surveillance.
Likewise a european multi-
center study of 463 men with
one or two negative biopsies
confirmed that patients with
clinically significant prostate
cancer had higher PCA3 scores
than those with clinically insig-
nificant prostate cancer. In this
cohort, men with clinical stage
T2 tumors had a significantly
higher PCA3 score than men
with non-palpable (stage T1c
tumors). Other studies report-
ed that PCA3 was an independ-
ent predictor of extra-capsular
extension and of a low tumor
volume. Thus, PCA3 may be
indicative of clinical stage and
prostate cancer significance.

These findings however need
to be taken as preliminary, as
the number of subjects on

which these observations rely
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on, are small and inconsist-
ency in results across studies
between PCA3 and pathologi-
cal tumor features have been
observed. Further validation in
definitive trials is mandatory
to assess the true potential of
PCA3 as a marker for cancer
agressiveness.

Conclusion

In summary the clinical applica-
tions for PCA3 measurement
at present are:

- when considering the need
for a repeat biopsy, espe-
cially in men with chronically
elevated PSA value.

PCAS can help to stratify
men according to their risk of
developing prostate cancer.
A negative biopsy and a low
PCAS3 score might indicate
that a more conservative fol-
low-up is appropriate. Based
on preliminary data regarding
the prognostic value of PCA3,
a negative prostate biopsy
accompanied by a high PCA3
score might indicate the need
for advanced imaging mo-
dalities to locate a clinically
significant prostate cancer.

If a patient has prostate
cancer but the PCA3 score is
low, active surveillance might
be considered for a clinically
insignificant tumor.

when the biopsy is positive
and the PCAS3 score is high,
there is a high likelihood of
finding clinically significant
prostate cancer, and the
urologist might decide to
recommend intervention.

The CE-marked version of the
PCAS test is now commercially
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available in Europe and the
United States under the trade
name ProgensaTM PCAS3. In
contrast to PSA measurement,
the PCA3 test directly detects
prostate cancer cells in urine.
Several studies have shown
that PCA3 score is superior to
PSA testing for predicting bi-
opsy outcome. The diagnostic
accuracy can also be increased
when PCA3 is combined

with other diagnostic factors
Preliminary data demonstrate
a correlation between PCA3
and Gleason score, tumor size,
clinical significance of tumors,
and extracapsular extension.

Prof. Dr. Alexander Haese (MD)
Associated Professor of Urology
University Clinic
Hamburg-Eppendorf
haese@uke.uni-hamburg.de
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Abstract

Urea cycle defects (UCDs) are
inborn errors of liver meta-
bolism with a poor prognosis
under standard therapy with
dietary protein restriction and
ammonia-scavenging drugs.
The five-year survival rate is
only 50%, and all survivors are
left with neurological develop-
mental disabilities. Although
most UCDs can be cured by
orthotopic liver transplantation
(OLT), this technique bears the
risk of direct complications
during surgery, limitations due
to the availability of organs and
long-term complications. In this
article we describe liver cell
therapy (LCT) as a promising
new therapy option for UCD
patients.

Based on the experience of

a couple of cases reported in
the literature, a programme
was started treating four
patients with UCDs by infu-
sion of liver cells applied in
several sessions. Comprehen-
sive evaluations to monitor the
safety of cell application are
reported. The efficacy of the
new therapy is encouraging.
Three children remained free
of severe crises for 10, 15 and
29 months after LCT. Unfortu-

German
Medical

il JI
aual=ll

Journal Ly

FEATURING THE BEST OF GERMAN MEDICINE

Liver Cell
Infusion

A New Therapy Option
in Children with
Urea Cycle Defects

nately, one boy died after four
months of disease-free survival
in a hyperammonaemic crisis.
Two boys underwent OLT, one
10 and one 15 months after
LCT. Activity of the defective
enzymes was measured in the
explanted livers.

Compared with almost absent
levels before LCT, enzyme ac-
tivities substantially increased
to 4.5 and 15.6%, respectively,
of healthy controls. Since the
increase in enzyme activities
correlated with significant
metabolic stabilisation, this is
the first unequivocal proof of
long-term success of human
LCT.

Keywords

Liver cell therapy, urea cycle
defects, treatment series in
urea cycle disorders, encourag-
ing perspective.

Rare diseases such as inborn
errors of metabolism are a
major challenge for paediatri-
cians. While some of them
can be treated sufficiently
with new therapeutic drugs
and strategies (e.g. alterna-
tive pathway medications or
enzyme replacement therapy),
there are still a considerable
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number of such diseases that
have a hopeless prognosis,
leading to lifelong disability and
early death.

Many of these diseases are
consequences of inborn errors
of liverbased enzyme systems.
The carrier of these defects is
mainly the hepatocyte.
Glycogen storage diseases,
Crigler-Najjar syndrome, or-
gano-acidurias or maple syrup
urinary disease are such ex-
amples located in the hepato-
cyte that are hard to treat and
where the only cure is a liver
transplant. Gene transfer could
be a further treatment option.
However, after initial disap-
pointing attempts (1) gene
therapy is not a clinical option
at present.

The observation that even
small amounts of missing
enzyme activity may lead to a
considerable biochemical and
clinical improvement led to the
concept of hepatocyte replace-
ment by liver cell infusion.

As outlined below, about 5% of
healthy liver cells producing the
defective enzyme ornithine
transcarbamylase may lead to
the reduction and cessation of
the hyperammonemic meta-
bolic crises typical of ornithine
transcarbamylase deficiency
(OTCD), the most frequent
urea cycle defect.

Target Diseases

Bone marrow transplantation
and haematopoietic stem cell
therapy are prototypes of cell
therapy and have an impor-
tant place in the treatment of
haematological diseases. Cell
transplantation into the liver is
intended to correct a genetic
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Glutamate
Acetyl-
CoA
Ammonia
N-Acetyl- ———
glutamate
Carbamoyl-
phosphate
Ornithine Citrullin
Mitochondrium
Cytosol
Ornithine Citrullin
Arginino-
Urea succinate ~ Aspartate
Arginine
Fumar at

Fig. 1: The Urea Cycle. Enzymes and diseases: 1. Carbamoylphosphate syn-
thetase 1 (CPS1 deficiency), 2. Ornithine transcarbamylase (OTC deficiency);
3. Argininosuccinate synthetase (Citrullinaemia); 4. Argininosuccinate lyase
(ASL deficiency); 5. Arginase (Argininaemia); 6. N-Acetylglutamate synthetase

(NAGS deficiency).

defect by administration of
isolated liver cells of sufficient
number and quality.

Although access to the portal
vein for cell infusion requires
minor surgery in most cases,
liver cell therapy (LCT) is clearly
less invasive than orthotopic
liver transplantation (OLT).

Moreover, it offers the advan-
tage of repeated cell infusions.
Since most complications of
paediatric OLT are inversely
related to patient age and
bodyweight, LCT may be an
alternative to OLT even in
neonates and small children.
Therefore, severe inborn errors
of metabolism that are based
on defective hepatocyte func-
tion and have a neonatal onset
with a high risk of early death
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and severe disability are the
preferred goal for LCT. In the
current, still experimental,
status of LCT, these require-
ments are met by urea cycle
defects, and organoacidurias in
particular.

The three proximal urea cycle
defects (OTCD, carbamoyl-
phosphate synthase 1 deficien-
cy [CPS1D] and argininosuc-
cinate synethase deficiency,
citrullinaemia type 1) are hepa-
tocyte-based. They have a

very poor prognosis under con-
servative treatment, particularly
if the onset of the disease is
neonatal (2,3). Thus, in early
2006 cytonet focused its liver
cell programme on inborn er-
rors of metabolism in children
with these severe neonatal
urea cycle disorders. At that
time further experience in

the treatment of severely ill
children was gained by treating
two children with acute liver
failure.

Urea Cycle Disorders

The urea cycle in the liver is
the main mechanism for the
detoxification of ammonia
resulting from degradation of
amino acids. Six sequential
steps metabolise toxic ammo-
nia into non-toxic urea that is
excreted in the urine (see Fig.
1). A defect of one enzyme of
this central metabolic pathway
leads to a urea cycle disorder.

Urea cycle disorders are rare
and the estimated prevalence
differs substantially between
individual authors. The cumula-
tive incidence of all urea cycle
disorders is estimated to be
about 1:8,000 live births (4).
The frequency of the individual
enzyme defects are: OTCD
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1:14,000, CPS1D 1:62,000 and
citrullinaemia type | 1:57,000.
With an estimated prevalence
of 1:14,000 live births, OTCD is
the most common urea cycle
disorder in childhood (3,4).

All urea cycle disorders are
potentially life-threatening
diseases, particularly if they
manifest during the neonatal
period, and they usually result
from severe enzyme deficien-
cies (i.e. absent or nearly no re-
sidual activity). The key feature
that is shared by all urea cycle
disorders is hyperammonae-
mia, which may be excessive.
Hyperammonaemia causes
acute brain damage with cere-
bral oedema, haemorrhages
and irreversible neuronal cell
death, as well as chronic
neurodegeneration if less
extensive (5,6). The neurotoxic
action of ammonia is amplified
by accumulation of glutamine,
alanine and asparagine in most
urine cycle disorders. The clini-
cal presentation, treatment and
prognosis do not substantially
vary between the selected
enzyme deficiencies (OTCD,
CPS1D, citrullinaemia type |).
Patients with urine cycle
disorders can have the first
manifestation of the disease at
any age. Whenever proteolysis
takes place, most commonly
caused by decreased energy
supply during the first days

of life, by periods of infection in
the older child, or by protein in-
take that exceeds the individu-
al’s protein tolerance, ammonia
levels increase. The neonatal
period (50% of all manifes-
tations), infancy (frequent
infections) and puberty (hor-
monal changes) are considered
especially risky periods for the
first presentation or recurrent
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crises. To confirm the diagno-
sis of OTCD or CPS1D enzy-
matically, analysis of residual
enzyme activity in a liver biopsy
specimen is required. In addi-
tion, mutation analysis can be
performed, which also allows
pre-natal diagnosis. However,
mutation analysis has a lower
diagnostic sensitivity than
enzyme analysis for urea cycle
disorders.

Published Findings of Liver
Cell Therapy for Urea Cycle
Disorders

At present, data from 27
patients who have received
liver cells for the treatment of
inborn errors of metabolism
have been published. Ten of
these patients suffered from
urea cycle disorders.

The first infusion was carried
out in 1997 by a group from
Pitsburgh. A five-year-old boy
with OTCD initially showed
marked improvement of his

® 'F: !u P-“ 'r‘

&
Fig. 2: Application of Liver Cells into the Portal Vein Catheter (Hickman line). The portal vein pressure is measured by a pressure transducer connected to the
catheter. The flow in the portal vein is monitored by Doppler ultrasound.

laboratory parameters.
Pathological levels of ammo-
nia and glutamine normalised
within 48 hours. However, he
experienced a severe metabol-
ic decompensation four weeks
after the transplantation follow-
ing a protocol liver biopsy. He
subsequently died after two
weeks from pneumonia (7).

One year later, long-term im-
provement was achieved in a
metabolic patient, a 10-year-old
girl with Crigler-Najjar syn-
drome type |, which opened
the field for further clinical ap-
plications of LCT in metabolic
diseases (8).

A further nine children with
different urea cycle disorders
have been treated with LCT
since then.

A modest response to hepa-
tocyte transplantation was
seen in a male neonate with a
pre-natal diagnosis of OTCD.
Laboratory parameters as well
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as protein intolerance improved
only slightly. The authors
speculate that insufficient
immunosuppression might
have caused a rejection of the
transplanted cells (9).

Another boy with a pre-natal
diagnosis of OTCD received
hepatocytes in London immedi-
ately after birth using umbilical
vein access. After the trans-
plant, he tolerated a normal
protein supply and no meta-
bolic crises were observed.
Due to uncertainties about
long-term stability after LCT,
he received an auxiliary liver
graft after seven months and
has been doing well since then
(10).

Two urea cycle disorder pa-
tients were treated by a group
from Brussels. A 14-month-old
boy with OTCD had already
been put on the list for OLT,
and LCT was offered to sta-
bilise the child until an organ
became available. The patient’s
ammonia levels decreased sig-
nificantly and urea production
increased after the cell trans-
plantation, which was repeated
after five months. Four weeks
after the last transfusion, a suit-
able organ became available for
liver transplantation (11). The
other child was a three-year-old
girl with adenylosuccinate lyase
deficiency. Eight months after
transplantation, transplanted
cells (male donor) were found
in a liver biopsy using fluores-
cent in situ hybridisation (FISH)
to detect chimeric hepatocytes
with Y chromosomes (12).

A further LCT in citrullinaemia
has been reported anecdotally
(13). After two applications of
liver cells, both citrulline and
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Fig. 3: Changes in Liver Enzymes Following intraportal Liver Cell Application.
(squares: LDH, circles: AST, triangles: ALT) following intraportal liver cell appli-
cation. Red symbols and solid lines represent arterial samples, blue symbols

and dashed lines portal venous samples.

ammonia levels dropped.
The largest series of LCT for
the treatment of urea cycle
disorders (four of the 10 pub-
lished cases) was carried out
in the cytonet liver cell pro-
gramme (14).

Therapeutic Attempts at
Liver Cell Therapy for

Urea Cycle Disorders

Four patients with severe neo-
natal urea cycle disorders have
been treated in the cytonet
liver cell programme since late
2006. The main aspects of
these cases have been pub-
lished (14). The time intervals
between initial decompensa-
tion and LCT were different
between the four children.

In one patient, a girl with
citrullinaemia type |, LCT was
performed electively at three
years of age because of recur-
rent metabolic crises. Another
child, a boy with CPS1D, had
a very unstable clinical course
from birth over the first two
months before LCT could be
started. The remaining two
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Fig. 4. Metabolic Crises and Ammonia Levels Before and After Liver Cell Therapy in a Girl with Citrullinaemia.

boys with OTCD were treated
shortly after birth. In one of
these boys, the defect was
known pre-natally, therefore
LCT took place on the first day
of life. The second boy was
treated after neonatal manifes-
tation and stabilisation of the
OTCD.

During the programme, LCT
was established in neonates
by applying knowledge gained
from experiences in older chil-
dren. Since the typical clinical
course of urea cycle disorders
is characterised by recurrent
crises that increase the neuro-
logical deficit of the affected
children, it is of special impor-
tance that the LCT technique
can be used immediately after
initial stabilisation of the neona-
tal patient.

Several safety issues had to be
addressed in the programme to
make it feasible in small infants
and neonates.

An important prerequisite for
LCT is the portal vein catheter.
In neonates, the umbilical vein
can be used for portal vein ac-

cess during the first week(s) of
life (9,15). This approach was
used in the two OTCD patients
at day one and nine, respec-
tively.

In the first patient, the ductus
venosus was still patent and
had to be blocked temporarily
before application by a balloon
catheter to avoid shunting of
the cells into systemic circu-
lation. In the older patient,
surgical access to the portal
vein was achieved using the
middle colic vein, which can
be localised easily and has a
very low rate of anatomical
variation. This technique is also
feasible in neonates, as shown
in a three-week-old girl with
fulminant liver failure weighing
only 3kg (16).

During cell application, two
possible serious complications
have been observed in animal
studies on LCT: portal vein
thrombosis and shunting of
liver cells into the systemic cir-
culation resulting in pulmonary
embolism.
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Since it has been shown that
these events are highly dose-
dependent, fractionated appli-
cation of liver cells in multiple
sessions over several days

is now used in most centres
involved in human LCT.

It is still mandatory to thor-
oughly monitor the cell applica-
tion in order to detect possible
changes in portal circulation
and potential cardiopulmonary
impairment as soon as possi-
ble. Besides monitoring of vital
signs, such as heart rate, blood
pressure, oxygen saturation or
body temperature, liver circula-
tion is monitored by means of
continuous Doppler ultrasound
and measurement of portal
vein pressure (see Fig. 2).

Vital parameters did not signifi-
cantly change during any of the
15 cell applications in the four
urea cycle disorder patients.

A transient decrease in the
maximum flow velocity of the
portal vein was infrequently
noted during cell application.
Such decreases prompted
transient discontinuation of the
application procedure for one
to five minutes.

Mean flow velocities before
and after cell application were
not significantly different. In
contrast, portal vein pressure
regularly increased during cell
application and needed several
hours to decrease to baseline
values again.

Similar safety observations
were made for liver enzymes
in the time-course of liver
cell applications. Although an
increase in liver enzymes has
been occasionally reported in
human LCT patients (8,17), it
is unclear whether this is a
regular response to hepato-
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cyte infusion. As indicated

by the increase in portal vein
pressure, infused liver cells
may impair circulation in the
smallest portal vein branches
in a dose-dependent manner.
It is reasonable to assume that
this causes some degree of
ischaemia in the host liver that
would cause elevation of liver
enzymes.

Local ischaemia has been
shown to enhance hepatocyte
engraftment in the animal
model (18).

On the other hand, it is well
known from animal models
that only about 30% of the
infused liver cells permanently
engraft in the host liver (19)
and it can be speculated

that lysis of the remaining 70%
substantially contributes to the
elevated liver enzymes.

Liver enzymes were frequently
determined in two of the four
patients. Transient elevations
of lactate dehydrogenase,
aspartate aminotransferase and
alanine aminotransferase were
found that lasted for several
hours after cell application.

In one child with CPS1D, liver
enzymes in arterial and portal
venous blood were simultane-
ously measured (see Fig. 3).

It was speculated that higher
values in portal venous sam-
ples might be found, indicating
substantial lysis of the infused
cells, but we did not find sig-
nificant differences.

Since the first children in the
programme were treated in
2006, the focus has expanded
from safety and feasibil-

ity issues to the question of
long-term efficacy. In contrast
to animal studies, where the
transplanted cells can be la-
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belled and manipulated in many
ways and the animals can be
sacrificed to study their livers,
quantification of therapeutic
access still is a major obsta-
cle in human LCT. Objective
parameters, such as survival
rates or frequency and extent
of metabolic crises, are almost
impossible to assess due to
the very low patient numbers
that could be expected even

in international multicentre
studies.

Therefore, surrogate param-
eters such as biochemical
markers (ammonia, glutamine,
citrulline, orotic acid), protein
intake, or amount of ammo-
niascavenging drugs have to be
evaluated (20). All of these pa-
tients experienced clinical and
biochemical stabilisation after
LCT. Sadly, the boy with the
pre-natal diagnosis of OTCD
died four months after LCT
due to a fatal decompensation
triggered by an infection.
Most likely, non-adherence of
the parents to immunosuppres-
sion had additionally caused
rejection of the transplanted
cells. The two other boys
remained free from metabolic
crises for 10 and 15 months,
respectively, before both of
them received a whole liver
graft following the parents’
wishes.

An exceptional clinical course
has been observed so far in
the fourth patient, the girl with
citrullinaemia type |. As her
parents are still reluctant about
OLT, the effects of cell therapy
in combination with conserva-
tive treatment can be demon-
strated for an impressive time
period of 29 months so far.
She had no relevant metabolic
crises after LCT. One single
episode of mild hyperammo-

German
Medical
Journal

al
dgatll
auL

FEATURING THE BEST OF GERMAN MEDICINE

liver cell suspension

1111 il
8 [ILLIITIT J}
‘\.‘1 III I ]1
b I ul”; liver
]
il I
Il
I
portal vein
catheter

naemia occurred at month 68,
when her mother arbitrarily
increased her protein intake
because of poor weight gain
(see Fig. 4).

Before this, the longest oberva-
tion time after LCT for a child
with a urea cycle disorder had
been 15 months (12,20).

In that patient, a threeyear-old
girl with aspartate aminotrans-
ferase deficiency, a group from
Brussels attempted to deter-
mine enzyme activity in the
host liver from serial percuta-
neous liver biopsies. Although
aspartate aminotransferase
activity could be demonstrated
in the liver samples, no quan-
titative conclusions could be
made because of the huge
sampling error that was pre-
sumably caused by an irregular
distribution of infused cells
throughout the liver.

As mentioned before, two of
the cytonet patients underwent
OLT 15 and 10 months after
LCT, respectively. Enzyme ac-
tivities were investigated in
multiple liver samples (40

and 80, respectively). Mean
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enzyme activities were 4.5 +/-
2.7% of healthy controls in the
patient with CPS1D and 15.6
+/- 6.9% of healthy controls in
the patient with OTCD. Com-
pared with the absent or mar-
ginal enzyme activities before
cell therapy, these values are in
or close to the range of activity
found in mild late manifesta-
tions or even asymptomatic
heterozygotes.

Investigating a

New Therapy Option

The results from the enzyme
measurement in the explanted
livers of two boys with OTCD
and CPS1D are more than en-
couraging. For the first time in
LCT, the enzyme activity after
infusion could be detected
throughout the entire liver.
The results show that it may
be possible to prevent serious
metabolic crises in neonates
and small children by applying
one cycle of liver cells. If these
data can be confirmed, LCT
would prove to be the first
therapy to improve the urea cy-
cle without replacing the whole
and otherwise healthy liver by
OLT. In principle, it is possible
to repeat the infusion of cells
and thereby improve the
therapeutic outcome achieved
so far. Data from therapeutic
attempts of LCT in inborn er-
rors of metabolism other than
urea cycle disorders support
this view20 and raise the hope
that LCT may become a gen-
eral treatment option for these
terrible diseases.

Cytonet has meanwhile estab-
lished a clinical phase Il study
(EudraCT-Nr. 2006-000136-27,
ClinTrGov ident. NCT00718627)
to investigate the efficacy

and safety of LCT in patients
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with neonatal onset of OTCD,
CPS1D or citrullinemia type

1, respectively. This study is
designed to collect safety data
and to show efficacy of the
liver cells by confirming the
encouraging data on enzyme
activity in the explanted livers,
as demonstrated above.

The study is running in Ger-
many with Professor Georg
Hoffmann at the University
Children’s Hospital in Heidel-
berg as the principal investiga-
tor. Altogether three centres
are involved. Thus far, the ex-
perience in recruiting patients
shows that the number of new
manifestations may be lower
than published in the literature.

Furthermore, there is a high
risk that affected neonates will
die before the disease is prop-
erly diagnosed and intensive
care is applied. This is because
neonatal urea cycle disorders
are often confused with the
more frequent neonatal sepsis.
International guidelines there-
fore recommend early meas-
urement of ammonia in every
severely ill neonate, especially
if infection markers are normal
and/or unusual symptoms such
as hyperventilation or exten-
sive vomiting are present (21).
Due to the low patient num-
bers in Germany, Professor
Hoffman opened the centre

in Heidelberg to patients from
abroad to offer such babies the
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unigue chance to participate in
this study. Cytonet is willing to
support such transferral.

Plans for a further phase Il/ll|
study by Cytonet have recently
been presented to the us food
and Drug Administration (FDA).
The study plans to include ne-
onates and children up to the
age of five years with complete
deficiency and neonatal onset
of OTCD and CPS1D to be
treated by repeated application
of human adult liver cells. This
study may start in early 2010 in
the US.

Conclusion

In summary, the authors are
confident that LCT will be-
come a new therapy option for
many liver-based inborn errors
of metabolism, especially for
patients suffering from severe
urea cycle disorders.

Besides therapeutic progress,
it still remains a challenge

to duly diagnose these rare
diseases that may hide behind
every case of neonatal sepsis
and to start life-saving emer-
gency therapy.

(Permission granted from
European Paediatrics: Krieg-
baum H, Meyburg J, Liver cell
infusion — A new Therapy op-
tion in children with urea cycle
Defects, European Paediatrics,
2009;3:20-24)
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Hamburg
where the world Alladl 4a g5y Eua
comes to heal!

Maritime flair, clean air and
openness to the world - Ham-
burg has it all. Hamburg is a
city on the water: Its character-
istic location on the River Elbe
and the Alster Lake in the heart
of the city makes this northern
metropolis the perfect place for
your next holiday.

Hamburg is also a green city
offering lush parks and gar-
dens as well as sweeping
woodlands for walks, picnics,
recreation or just sunbathing
on a warm day in summer.

But Hamburg offers not only
excellent touristic infrastruc-
ture with first-class shopping
facilities, high quality accom-
modation, cultural highlights

and an abundance in family
entertainment. In addition to
these great entertainment op-
portunities for young and old,
Hamburg is also the healthcare
metropolis of the north.

You will find the highest stand-
ards of medical care in over 50
hospitals, among them numer-
ous highly-specialized institu-
tions of world renown.

Many international patients
are treated in Hamburg every
day and international doctors
and scientists from around the
world come here for training.
Cooperations in the healthcare
sector also exist with the UAE,
the Emirate of Dubai and the
Sultanate of Oman, amongst
others.
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Even serious illnesses preva-
lent in the Gulf countries, like
diabetes, cardiovascular diseas-
es and cancer can be treated in
highly reputable hospitals such
the University Medical Centre
Hamburg-Eppendorf (UKE).
Here, complicated therapies
and surgical procedures can be
carried out in the fields of can-
cer, transplants, heart diseases
and systemic children’s diseas-
es. Around 1,000 patients from
abroad are treated here every
year, with 50% of them com-
ing from Arab countries. They,
and their families of course,
are welcomed to the city with
a warm as-sal "amu "alaykum.
Arab travellers will also appre-
ciate the international flair of
the city with many restaurants
serving halal food and numer-
ous places of worship and
mosqgues in the multicultural
district of St. Georg.

Accordingly, no one in the Arab
world — be they healthy or in
need of the excellent medical
care on offer in Hamburg - can

say no to a trip to this exciting
green city on the water!

Further Information can
be found in the “Hamburg
Health Tourism Guide”,
published by the
Hamburg Tourism board:

The brochure contains all infor-
mation you will need to plan
your trip to Hamburg- both for
medical and touristic purposes.
It is available in English and in
Arabic and is distributed by the
German National Tourist Office
in Dubai, many Arab airlines
and at trade fairs such as the
Arabian Travel Market and Arab
Health.

Hamburg Tourist Board
¢/o German Industry and
Commerce Office

P.0. Box 7480

Dubai, United Arab Emirates
www.hamburg-tourism.de
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The Enchanted

Sights

of Munich

Do you know a big city that lov-
ingly preserves and celebrates
its traditions all year round but
is simultaneously renowned as
a dynamic economic hotspot
and a technology hub?

A city that has state-of-the-art
architecture and infrastructure
through which the crystal-clear
waters of a mountain stream
flow, bordered by kilometres of
green spaces and parks?

A city with over a million habit-
ants that is packed with sights
and shopping possibilities yet
can easily be navigated on
foot?

A city that offers its visitors the
rest and relaxation afforded

by a temperate continental
climate, high standards of
medical care and a wide range
of excursions into the fabulous
local countryside rich in moun-
tains, lakes and enchanting
castles?

The name of this dream city in
the heart of Europe is Munich,
and it is only 6 hours’ direct
flight away from almost the
entire Arab region.

Fun for all the family
Munich residents themselves
pride their city for the leisure
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possibilities it affords, especial-
ly for families. Whether native
residents or visitors to

Munich, kids will love the
Munich Zoo or the German
Museum, where they can ex-
plore a range of natural science
experiments for themselves.
The Allianz football stadium,
home to the world-famous
players of FC Bayern

Munich, a visit to the neigh-
bouring Legoland or a trip to
the Sealife Aquarium or to
Bavaria Filmstadt are enough
to make any child’s heart beat
faster. The new BMW World
and the BMW Museum pro-
vide car-themed entertainment
for young and old.

Shopping and sightseeing go
perfectly together in a city
where nothing is ever far away.
Visit the Royal Residence,
Germany's largest city castle,
then follow on with a shopping

spree through the international
designed boutiques of Maxi-
milianstrasse. Or take a stroll
through the Finf Hoéfe shop-
ping arcade on Theatiner-
strasse, combined with a
discovery tour in the exhibition
rooms of the Hypo-Kulturstif-
tung, wholly contained within
the arcade.

The old town, centred around
Marienplatz, the Old Town Hall
and the world-famous Glock-
enspiel, teems with shops of-
fering typical Bavarian products
such as traditional Bavarian
costumes or articles of crafts-
manship. The atmosphere at
the Viktualienmarkt is colourful
and hectic, as fruit and vegeta-
bles and other foods from both
the surrounding area and from
far-flung countries are snapped
up. Here you can witness the
chefs from Munich’s gourmet
five-star restaurants as they
make their daily purchases.
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It draws film stars and famous
sportspeople from all over
Germany, such as Oliver Kahn
or Boris Becker, to Munich, and
for good reason.

Munich is a cosmopolitan

city with a large percentage

of foreigners and offers both
traditional Bavarian restaurants
and a wide range of restau-
rants serving authentic interna-
tional cuisine. Anyone feeling
a touch nostalgic on holiday
can make use of the excel-
lent hospitality of several of
Munich's 4- and 5-star hotels,

Munich Tourist Office
Sendlinger Strasse 1
80331 Munich
tourismus@muenchen.de
www.muenchen-tourist.de
www.munich.de/health

which spare no expense in the
summer months to make their
Arab guests’ stay a memorable
one. Friendly assistance from
an Arabic-speaking employee,
special Ramadan packages,
Arab cuisine, shisha tents or
even a shopping limousine
service come as standard at
these hotels.

Frauenkirche (Church of Our Lady)
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Marienplatz and Glockenspiel (carillon)

Viktualienmarkt

Nymphenburg Castle
Residenz

Olympic Park
Pinakotheken Art Galleries
Deutsches Museum
Allianz Arena Stadium
BMW Welt

Bavaria Filmstadt

www.viktualienmarkt-muenchen.de

www.schloesser.bayern.de

www.olympiapark-muenchen.de
www.pinakothek.de
www.deutsches-museum.de
www.allianz-arena.de
www.bmw-welt.com

www.filmstadt.de
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www.german-medical-online.com
The worldwide presence of German medicine.
Germany is only seconds away.

Via QR-Code - the latest cell
phone technology - to the direct
Information on your cell phone.
Give it a try.

How it works

Get the reader for your cell phone for free:
http://reader.kaywa.com

Take a picture from the QR-Code and jump
to the detailed information.

Hospitals Clinics

. Medical Centers Info
Competence Center for the Diagnostic and Therapy :?)* *
of Chronic Pruritus x4

ssssssrm=r=ris Specialists from several Departments of the University offer a complete )
check-up to identify the origin and best treatment for chronic pruritus.
Department of Obstetrics and Gynecology, University **23 *

. . +

4‘} Ll Hospital of Tuebingen * 4
Excellence centre for General Gynecology, Gynecological )
Oncology, Obstetrics, Urogynecology

; Heidelberg University Hospital :*23 *

e

e : One of Europe’s leading medical centers. World-renowned experts provide

comprehensive care in all medical specialties.


http://www.german-medical-online.com/Category/Hospitals/

Hospitals Clinics '
. Medical Centers Info

éﬁ: :N;’W’ Department Dermatology and Allergy TUM

" r1” _.na.r:-.,_

ﬁ“ﬁ"&““ Department of Dermatology and Allergy Biederstein,
i Technical University Munich

4 myp At

Department of Ophthalmology, Klinikum rechts der

Isar, TUM
diabetic retinopathy, retinal detachment, cataract, corneal

transplants, lasik and epilasik and more

-r-:,:""‘-- Klinikum rechts der Isar

% v Department of Orthopaedic Sports Medicine,
7 knee shoulder and foot surgery, arthroscopy cartilage cell
q

and bone cartilage transplantation

Department of Pediatric Surgery, University Medical
kunkum - Center Mainz, Germany
m.!rrt_ .

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern
Treatment of multimodal and brain tumours, vascular

malformations, paediatric, spine, neurosurgery.

Pro Vita out-of-Hospital Intensive Care

mm Intensive Patients Care in a non-hospital setting for adults,

babies and children

KLOSTER

crarscuapr  SPecialist Hospital Kloster Grafschaft

= Specialist Hospital for Pneumology and Allergology
SPECIALIST HOSPITAL
FOR PXEUMOLOGY AND
ALLERGOLOGY

University Hospital for General, Visceral and
4 Transplantation Surgery
41 l-!!( Experienced excellence center for abdominal organ
~ transplantation and surgical oncology.


http://www.german-medical-online.com/Category/Hospitals/

Hospitals Clinics
" Medical Centers

University Hospital Muenster /

Universitatsklinikum Miinster
M The University Hospital of Miinster is one of the largest hospital
wikem — complexes for specialised medical care in northern Germany.

AN

Universititsk
Miinster

BG-Trauma Hospital Tuebingen
. Bz
L -4 traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

Department Obstet. Gynecology, University Hospital
. LMU Munich

KLINIKUM .
HULY) R Women Health, Cancer, Prenatal Care, Infertility

. Practices
Medical Doctors

Dr. Schlotmann & Partner PraxisKlinik

-

D Schlotmann

We are a clinic specializing in Dental Implantology, Dental
Aesthetics, procedures under narcosis.

Orthopédie Bavariapark

Orthopadie

SVl EE R Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement

. Medical Equipment
W MedTech Instruments

proxomed Medizintechnik GmbH

proxomed Professional Training Systems for Active Therapy.

Future Rehab and health Concepts


http://www.german-medical-online.com/Category/Hospitals/
http://www.german-medical-online.com/Category/Practices/
http://www.german-medical-online.com/Category/Medical-Equipment/

Patient and Travel
Services Hotels

German Medical Council

German

Medical =
@ouncil @ German Medical Council organizes the best medical treatment
in renowned German hospitals and clinics for you.

ADAC ADAC Service GmbH

When it comes to safety, the ADAC-Ambulance Service is
the ideal partner for all holiday and business travellers.

... Reuschel & Co. Privatbankiers

et

F\f’.‘-;{ ... Reuschel & Co. Privatbankiers is one of Germany's leading

" private banks

ChiliconValley

HOT AND SPICY

WEB DESIGN
SITE OPTIMIZATION
FLASH
CMS

www.chiliconvalley.de

* %


http://www.german-medical-online.com/Category/Patient-Services/

*Hospital
Planning

following the EU guidelines

* 5k

ISO standards and/or KTQ certification Hospltal

ing and development of hospitals, Engineering
health centres and medical practices .
% hospital furnishings and made In
infrastructure Germany

www.hospitalplanning.eu

% CT and MRI diagnosis equipment

% operating rooms and furnishings

% management structure, medical structure

% information design, interior design ’

% hospital and practice marketing

% presentation and appearance in public
(public relations) Hospital

% internal presentation and appearance =
(human relations) P|anl1lng
% development of the corporate identity (Cl) A"lance

* website optimization, screen design Berlin  Munich
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