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Pasco & Pinellas Counties

REPORT OF AUTOPSY
Name: SCHIAVO, Theresa Case #5050439 Age: 41 Yrs. Race: White Sex: Female
Date of Death: March 31, 2005 Date of Autopsy: April 01, 2005 at: 0840 hrs
AUTOPSY FINDINGS

1. Anoxic-ischemic encephalopathy (see attached neuropathology report)
Extremity muscle atrophy and contractures
Bilateral bronchopneumonia
Osteoporosis (with T11 endplate fracture)
Urolithiasis
Renal scar (right)
Heterotopic ossification
Degenerative joint changes
Glossal, pharyngeal, and neck muscle atrophy
Healing gastrostomy
Implanted electrical stimulator
. Healed decubitus ulcer(s) and remote left fifth toe amputation
2. Dehydration
a. Vitreous chemistry: sodium 207 mmol/L, chloride 184 mmol/L, urea
nitrogen 133 mg/dL, creatinine 1.3 mg/dL, glucose 57 mg/L
b. Dry skin and body cavities
c. Renal tubular necrosis
3. Toxicology
a. Heart blood: acetaminophen 8.8 mg/L
b. Urne: acetaminophen detected
Status post cholecystectomy
Hyperostosis frontalis interna
Uterine leiomyoma
Cardiovascular (see attached cardiovascular pathology report)
a. Heart weight 255 grams
b. Focal pericardial adhesions
c. Cardiac ion channel mutation screening: negative
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Cause of Death: Complications of Anoxic Encephalopathy

Manner of Death: Undetermined
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EXTERNAL EXAMINATION:

The body is that of a 62 inch, 112 pound white female who appears the recorded age of 41 years. The
body is clad in a pink and white gown. Three pillows and a blanket are also received with the body.
The scalp is covered in thick brown hair with flecks of gray. The irides are brown. There is bilateral
tache noire. The eyelids are yellow and dry. The eyes have a sunken appearance. The ears and nose are
normally developed. The mouth has partial natural dentition. The left upper first bicuspid through the
molars are absent. The left lower bicuspid is absent. The right upper second molar is capped. The left
lower first molar appears decayed. The teeth are otherwise in good repair. The lips and buccal mucosa
have no trauma. The neck is unremarkable except for a 2.5 cm tracheostomy scar just above the
suprasternal notch. The posterior portion of the neck is unremarkable and free of scars. An obliquely
oriented 6 cm surgical scar is on the anterior left chest with an underlying, implanted, medical device.
The breasts are pendulous and otherwise unremarkable. There is white powder underneath the breasts.
A round, 8 mm scar is on the upper central abdomen. A horizontally oriented 2.5 cm linear scar is on
the central upper abdomen. A faint, approximately 1 cm scar is on the right mid lateral abdomen. There
are a few striae on the hips and lower abdomen. The external genitalia are normally developed and
white powder covers the perineum. The labia are dry. The urethral meatus is visible and 3.5 mm in
diameter. No objects or substances are in the vagina other than a slight amount of yellow-white
discharge. The anus is patent and unremarkable. Faint, pink-white, flat, 1-2 cm scars are just above the
superior portion of the gluteal cleft. A 2.5 cm, somewhat square shaped, brown macule is on the left
buttock. There are no open and active decubitus ulcers. The upper extremities have flexion
contractures with striae on the medial portions of the upper arms. The muscles of the extremities are
atrophic. The lower extremities are partially shaved. The left fifth toe is absent. The skin on the back is
intact. The spine has accentuated thoracic kyphosis and lumbar lordosis. The skin demonstrates tenting

RADIOGRAPHS:

Postmortem radiographs show radiopaque shadows extending from the periosteum of the femurs, left
tibia, and right ischial tuberosity. Diffuse, severe osteoporosis is present. The 11" thoracic vertebral
body has an endplate fracture. Degenerative joint changes are noted in the acromioclavicular joints,
hips, right knee, left foot, and pelvis. The left fifth toe is amputated along with the distal portion of the
left fifth metatarsal. Radiographs of anterior neck structures and iliac wings are not remarkable.
Calculi are seen in the urinary tract. Staples are in the gallbladder bed.

INTERNAL EXAMINATION:

The muscles of the chest and abdominal wall are normally developed. The subcutaneous tissues are
dry. The panniculus is 2.5-3 cm. In the left chest wall is an implanted medical device with a wire
extending through subcutaneous tissues of the left neck and into the left scalp. A flat, four-prong
electrical device is in the subgaleal area of the left scalp. A wire then further extends into the cranial
cavity. The peritoneal cavity is unremarkable and dry. There are no intraperitoneal adhesions except for
an adhesion of the anterior portion of the stomach to the anterior abdominal wall in the area of the
previously described round abdominal scar. The organs are in the usual anatomic relations. The pleural
cavities are dry. The lungs are well aerated. The pericardial sac is remarkable for a 1 cm focal area of
anterior pericardial adhesion to the anterior portion of the right ventricle. There is some lateral
adhesion of the right ventricle to the right lateral portion of the pericardial sac. No other adhesions are
noted. The pericardial sac is dry. The diaphragm is intact. The sternum is unremarkable. The ribs have
no trauma and are normally developed with somewhat prominent costochondral junctions.
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CARDIOVASCULAR SYSTEM:

The pericardial sac is remarkable as previously described. The epicardial fat of the 255 gram heart is
otherwise unremarkable. The root of the aorta has no atherosclerosis. The arch and descending aorta
have minimal atherosclerosis (see attached CV pathology report).

RESPIRATORY SYSTEM:

The right and left lungs are 260 and 245 grams, respectively. The lungs have a normal number of lobes
and have light pink-red outer surfaces. The bronchi are unobstructed. The well-aerated lung
parenchyma is pink-red. There are no anthracosis, tumors, cysts, or infarcts. The upper lobe bronchi
contain a scant amount pearlescent fluid. The proximal bronchi contain yellow pearlescent fluid. The
lower lobe distal bronchi contain some scattered areas of yellow pearlescent fluid. The alveoli
otherwise contain foamy, reddish-white fluid. The pulmonary arteries contain no emboli. The lower
lobes have firm areas of partial consolidation with yellow-green pearlescent fluid. The firm area of the
left lower lobe is ~4 x 4 x 3 cm. The right lung has scattered firm areas (<lcm).

HEMOLYMPHATIC SYSTEM:

The 215 gram spleen is covered in an intact, gray, somewhat wrinkled capsule. There are two hilar
accessory spleens (1.4 and 1 cm in diameter). The splenic parenchyma is dark red-maroon and
unremarkable. There is no interstitial fibrosis, tumors, cysts or infarcts. No enlarged lymph nodes are
noted. The bone marrow of the lumbar vertebral bodies is red and soft.

GENITOURINARY SYSTEM:

The right and left kidneys are 100 and 130 grams, respectively. The right kidney has a central, 2-2.5
cm, obliquely oriented cleft/scar extending from the central renal pelvis to the upper lateral cortex. The
brown-tan outer surfaces are otherwise slightly lobular and granular. The pelvis of the right kidney is
mildly dilated. A 1 x 0.6 x 0.7 cm, green-brown stone is in the pelvis of the right kidney. The left renal
pelvis has an approximately 0.5 x 0.6 x 1 cm, green-brown stone. The corticomedullary ratios are
reduced. The pelvic fat is increased. The left ureter contains pearlescent fluid. The urinary bladder
contains ~6 cc of brown-yellow fluid. A 3.8 x 1.2 x 1 cm, white-yellow, somewhat crescent shaped
stone is within the lumen of the bladder. The uterus is present and has a normal shape. The cervix is
normally developed. The cervical os is large (coned) and contains mucoid fluid. There are a few minute
nabothian cysts (<2 mm). A 2 cm, spherical leiomyoma is in the posterior portion of the uterine corpus.
The endometrial cavity contains 3 to 4 mm thick, tan endometrium. The ovaries are present, firm and
otherwise grossly unremarkable. The fallopian tubes are unremarkable except for a few adhesions of
the fimbriated ends.

GASTROINTESTINAL SYSTEM:

The stomach contains 60 cc of green-brown fluid without any solid food fragments. The gastric mucosa
is flat, congested, and green-gray. The gastric mucosa is congested. No ulcerations are noted. There are
a few congested vessels with minute petechiae around the previously healed ostomy site. An 8 mm
blood clot is on the gastric mucosa near the healed/healing gastrostomy site. The wall of the stomach is
thin (<3mm). No perforations are noted. The esophagus is not remarkable with gray/pink mucosa. The
bowel contains progressively formed feces with the rectum containing hard stool. The appendix is
present, but is atrophic/small. The bowel has no perforations. An abundant amount of greenish liquid is
in the duodenum. No foreign objects are noted.
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HEPATOBILIARY SYSTEM:

The outer surface of the 965 gram liver is covered in a transparent intact capsule. There are very few
inferior hepatic adhesions associated with an absent gallbladder. Surgical staples are imbedded in the
area of the cystic duct. The hepatic parenchyma is brown-green with a slight pattern of congestion. The
bile ducts and portal veins appear grossly unremarkable. No fibrosis, cysts or infarcts are noted. A
yellow-white, round, 2 mm nodule is in the anterior portion of the right lobe of the liver.

ENDOCRINE SYSTEM:

The adrenals and pancreas are present and grossly unremarkable. The thyroid is mildly atrophic without
nodules.

MUSCULOSKELETAL SYSTEM:

The upper and lower extremities are atrophic as previously described. The trunk musculature is
atrophic. A 1 x 1.5 x ~1 cm area of induration/calcification extends from the anterior surface of the
right femur. The anterior/lateral cortical surface of the distal right femur metaphysis is rough and

irregular. The cortical bone of the lumbar and thoracic vertebral bodies is thin and soft. The iliac wings
have no trauma or deformity.

NECK:

The strap muscles of the anterior neck have intact musculature with atrophy of the musculature on the
right side. The right stemocleidomastoid is moderately atrophic. There are no hemorrhages. The larynx
and piriform recesses contain yellow-tan, mucoid fluid. There is yellow-green, mucoid fluid on the base
of the tongue and epiglottis. The larynx contains a scant amount of fluid. The thyroid and cricoid
cartilages are intact. The hyoid bone is intact. The tongue is atrophic. There is a yellow-green dry
crusted material on the surface of the tongue. The posterior pharyngeal musculature appears atrophic.
There are no hemorrhages. A healed tracheostomy site is on the anterior trachea. The carotid arteries
and jugular veins are not remarkable. The muscles and cervical vertebral bodies of the posterior neck
are not remarkable. The spinal cord and column have no trauma. The posterior laminae are soft.

CENTRAL NERVOUS SYSTEM:
See attached neuropathology report.
JRT:sed
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MICROSCOPIC EXAMINATION:
(Also see attached neuropathology and cardiovascular pathology reports)

LUNGS, LOWER LOBES: WIDESPREAD BRONCHOPNEUMONIA

INTRAALVEOLAR DEBRIS AND BACTERIA
INTRAALVEOLAR FOAMY MACROPHAGES
CONGESTION

EDEMA
UTERUS: LATE PROLIFERATIVE ENDOMETRIUM
LEIOMYOMA
ACCESSORY SPLEEN: NOT REMARKABLE
COLON: AUTOLYSIS
MELANOSIS
URINARY BLADDER: CHRONIC INFLAMMATION
OVARIES: CORPORA ALBICANTIA
FOLLICULAR CYST
FALLOPIAN TUBES: PARATUBAL CYST
CONGESTION
VAGINA: VASCULAR CONGESTION
ADRENAL GLANDS: MILD CONGESTION
STOMACH, GASTROSTOMY: CLOTTED BLOOD
LIVER: FOCAL NODULAR HYPERPLASIA (SINGLE FOCUS)
CENTRILOBULAR CONGESTION WITH STEATOSIS
KIDNEYS: TUBULAR NECROSIS
MILD VASCULAR CONGESTION
THYROID: NOT REMARKABLE
PANCREAS: EARLY AUTOLYSIS
MILD INTERSTITIAL FIBROSIS
EPIGLOTTIS: FOCAL ULCERATION WITH ACUTE INFLAMMATION

LARYNX, RIGHT ARYEPIGLOTTIC FOLD: NOT REMARKABLE

TONGUE:

NO SIGNIFICANT HISTOLOGIC ABNORMALITIES

Page 5
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FEMUR, RIGHT: HETEROTOPIC OSSIFICATION
FEMUR, THIGH, RIGHT: HETEROTOPIC OSSIFICATION
RIBS, COSTOCHONDRAL JUNCTION: NO SIGNIFICANT HISTOLOGIC ABNORMALITIES

BONE, THORACIC VERTEBRA: SEVERE OSTEOPOROSIS
: UNREMARKABLE BONE MARROW

BREASTS: NOT REMARKABLE



Pinellas County Forensic Laboratory

10900 Ulmerton Road - Largo Florida - 33778
(727) 582-6810 - Fax (727) 582-6822

Results of Laboratory Analysis
Toxicology Section

Laboratory Number 05-0002411 Date of Report April 11, 2005
Submitting Agency District Six Medical Examiner
Case Agency District Six Medical Examiner
Agency Number 5050439
Listed Subjects
Schiavo, Theresa
Description of tems Submitted
ltem1 A

Plastic collection tube (sodium fluoride preservative) containing approximately 10 ml of biood (heart).

tem1 B Large plastic tube (sodium fiuoride preservative) containing approximately 22 mi of blood (heart).
tem2 A  Small piastic collection tube (no additives) containing approximately 5 mi of blood (heart).

tem2 B  Small plastic collection tube (no additives) containing approximately 4.5 ml of bliood (heart).
tem2 C Small plastic collection tube (no additives) containing approximately >1 ml of serum (post mortem).
tem3 A Large plastic tube (sodium fluoride preservative) containing approximately 13 ml of biood (iliac).
tem3 B Large plastic tube (sodium fluoride preservative) containing approximately 8 mi of blood (jliac).
tem3 C Large plastic tube (sodium fluoride preservative) containing approximately 6 ml of blood (iliac).
ltem 4 Large plastic tube (no additives) containing approximately 6 ml of urine.

Item 5 Small plastic collection tube (no additives) containing approximately 3 ml of vitreous.

ltem6 A Large plastic tube (no additives) containing approximatety 35 mt of gastric.

ltem6 B Large plastic tube (no additives) containing approximately 33 mi of gastric.

tem7 Large plastic tube (no additives) containing liver.

tem 8 Purple top collection tube (EDTA anticoagulant) containing approximately 2 ml of blood (heart).
ltem 9 Large plastic tube (no additives) containing approximately 45 ml of cerebral spinal fluid.

tem 10 Small plastic collection tube (no additives) containing approximatety <1 mi of vitreous.

Results of Analysis

euenschwander
Chief Forensic Toxicologist
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Pinellas County Forensic Laboratory

10900 Uimerton Road - Largo Florida - 33778
(727) 5682-6810 - Fax (727) 582-6822

Results of Laboratory Analysis
Toxicology Section

Laboratory Number 05-0002411 Date of Report April 11, 2005
Submitting Agency District Six Medical Examiner
Case Agency District Six Medical Examiner
Agency Number 5050439
Listed Subjects

Schiavo, Theresa

Continued. ....

Screens (Presumptive results only, see ldentification and Quantification for confirmations.)

Item 1 Cocaine Metabolites Negative
item 1 Opiates Negative
Item 1 Barbiturates Negative
ltem 1 Amphetamines/Methamphetamines Negative
item 1 Tricylic Antidepressants Negative
tem 1 Cannabinoids Negative
ltem 1 Fentanyl Negative
item 1 Methadone Negative
tem 1 Oxycodone Negative
item 1 Carisoprodol Negative
Item 1 Acetaminophen Positive/Confirmed
item 1 Sallicylates Negative
tem 1 Benzodiazepines Negative
tem 4 Cocaine Metabolites Negative
tem4 Opiates Negative
Item 4 Basic Drugs Positive/Confirmed
tem 4 Methadone Negative
Item 4 Fentanyl Negative
Item 4 Carisoprodol Negative
ltem 4 Amphetamines/Methamphetamines Negative
ltem 4 Cannabinoids Negative
ltem 4 Barbiturates Negative

2

Robin Netenschwander
Chief Forensic Toxicologist
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Pinellas County Forensic Laboratory

10900 Uimerton Road - Largo Florida - 33778
(727) 582-6810 - Fax (727) 582-6822

Results of Laboratory Analysis

Toxicology Section
L aboratory Number 05-0002411 Date of Report Apiil 11, 2005
Submitting Agency District Six Medical Examiner
Case Agency District Six Medical Examiner
Agency Number 5050439
Listed Subjects
Schiavo, Theresa
Continued.. ...
Item 4 Benzodiazepines Negative
item 4 Salicylates Negative
ltem 4 Tricylic Antidepressants Negative
ltem 4 Acetaminophen Positive/Confirmed

{dentification and Quantification

ltem 1 Ethanol Negative Below Quant Limit: 0.005 g/dL
ltem 1 Ethanol Negative Below Quant Limit: 0.005 g/dL
ltem 1 Acetaminophen Positive 8880 ng/mi*

Item 4 Acetaminophen Positive

Note(s):

Almmunochemical quantitation results are non-specific and should be intrepreted as relative values only.
Unless other arrangements are made, specimens will be discarded after a minimum two year retention.

“**END OF REPORT™**

obin Neuenschwander
Chief Forensic Toxicologist
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JRT /LDR

BAYCARE OUTREACH LABORATORY SERVICES

MORTON PLANT HOSPITAL ST. ANTHONY’S HOSPITAL ST. JOSEPH’S/BAPTIST
Clearwater, FL (727)462-7077 St. Petersburg, FL (727)825-1019 Tampa, FL (813)870-6470
Client: PINELLAS COUNTY MEDICAL EXAMINER Client#: 001094
10900 ULMERTON ROAD Order Dr: THOGMARTIN, JON
LARGO FL

Report copied t0:JON THOGMARTIN

Name: ME CASE, 5050439
Acct#: 90000000306612 Age/Sex: 41 years/UnknownAccession#: N/A
AltID: Birthdate: 12/03/63 Requisition # 10940000000128

URINALYSIS, BODY FLUID, FLOW
CYTOMETRY

BODY FLUIDS

Collected Date/Time 03/31/05 12:50:00

Procedure Results Units Reference Interval
BF Type Other

Calcium 74 mg/dL

BF Type Other

Chloride 184 mmol/L

BF Type Other

Creatinine 1.3 mg/dL

BF Type Other

Glucose 57 mg/dL

Potassium 8.5 mmoVl/L

Sodium 207 mmol/L
BF Type Other f

Urea Nit 133 mg/dL

03/31/05 12:50:00 Calcium:

"The analytical method used for this assay has not
been approved by the manufacturer for this type of
body fluid. No reference interval (normal range)
has been established for this specimen type"

03/31/05 12:50:00 Sodium,BF Type,BF Type,BF Type,BF Type,BF Type:

Performed at Laboratory 5.
03/31/05 12:50:00 BF Type:
VITREQUS FLUID
03/31/05 12:50:00 Glucose,Urea Nit,Potassium,Calcium,Chloride,Creatinine:
Performed at Laboratory 5.
03/31/05 12:50:00 BF Type:
VITREOUS FLUID
Legend:
H=High L=Low *=Abnormal C=Critical ~=Corrected f=Footnote Started=Culture Setup ****** = Undefined range/Text response
Bardmoor Laboratory So Florida Bepist Hospital Measc Countryside Hosprtal Mcase Dunedin Hospital Morton Plant Hospital MP North Bay Fospital | St Anthony's Hopeital St Josepir's Hospiial
l_u@n. 1 l PamCity, FL 2 l Safety Harbor FL___ 3 Dunedin ,FL 4 Qearwates, FL__S New Port Richey, FL6 | StPeersbarg FL 7

Tampa, Fl.
Printed Date / Time : 4/4/2005  4:26 AM Page 1of 3



STEPHEN J. NELSON, M.D.

A PROFESSIONAL ASSOCIATION

DIPLOMATE, THE AMERICAN BDARD OF PATHOLDGY
ANATOMIC PATHOLDGY * FORENSIC PATHDLOGY * NEURDFATHOLOGY

D/B/A DisTRICT 10 MEDICAL EXAMINER
1021 Jim KEENE BOULEVARD (B63) 298-4600
WINTER HAVEN, FLORIDA 33880-B010 (B63) 29B-5264 TELECOPIER

June 8, 2005

Jon R. Thogmartin, M.D.
District 6 Medical Examiner
10900 Ulmerton Road
Largo, FL 33778-1633

In Re: Theresa Marie (“Terri”) SCHIAVO, deceased
Your Medical Examiner Case No. 5050439

Dear Dr. Thogmartin:

On Friday, April 1, 2005, I, along with other forensic pathologists from your office,
participated with you in the autopsy of the decedent. My role was as your designated consultant
neuropathologist. As such, I personally removed the decedent’s dura mater, brain, spinal cord,
pituitary gland, a portion of the right gastrocnemius skeletal muscle, and examined them immediately
after their removal at autopsy. The dura mater, brain and spinal cord were then fixed in a solution of
10% neutral buffered formalin for a period of eighteen (18) days with the formalin solution changed
often during that time. They were again examined by me in your facility on Tuesday, April 19, 2005
and standard routine neurohistologic sections were obtained at that time.

Neuropathology Gross Description:

The head was explored via the standard intermastoid incision. The frontal bone, cut in the
typical a horizontal fashion above the level of the zygomatic arches, demonstrated hyperostosis frontalis
interna. There were coalescences of multiple granular bony excrescences, measuring between 1-2
centimeters each, overlying the frontal sinuses on the floor of the anterior cranial fossa. These
excrescences were 4-5 millimeters thick anteriorly, and up to 1 cm thick posteriorly. There was no
evidence of subgaleal or subscalpular blood, discoloration, or staining. The calvarial bones were intact
throughout. There was no epidural or subdural blood, discoloration, or staining. The dura mater was
intact and the venous sinuses were widely patent. There was no meningeal staining or discoloration.

A 9 centimeter long implanted neurological thalamic stimulator wire extended outward from
the right parietal bone and it was surrounded by a 1 centimeter bony nodule on the inner table. This

wire was traced and its tip terminated in the right thalamus.



Jon R. Thogmartin, M.D. Page 2
District 6 Medical Examiner
In Re: Theresa Marie (“Terri”) SCHIAVO, deceased
Your Case No. 5050439
June 8, 2005

The diaphragma sella was grossly concave and depressed. The pituitary gland was dissected free
from the sella turcica using sharp dissection taking care to preserve a portion of the pituitary stalk. It
appeared grossly unremarkable with appropriate demarcation of the anterior and posterior lobes. It
measured 13 milimeters in transverse dimension, 6 milimeters in vertical dimension, and 9 milimeters
in anterior-posterior dimension. There was no gross evidence of empty sella syndrome. The pituitary
gland was then trisected in the anterior-posterior plane and submitted in toto in one cassette for
subsequent histopathologic examination utilizing hematoxylin and eosin stain (H&E).

At autopsy, the brain weighed 615 grams. A total of 645 milliliters of cerebrospinal fluid
(weighing 678 grams) were recovered upon opening the skull and exposing the brain. The brain was
small, with widened sulci and narrow and thinned gyri. It was smaller in its vertical dimension as a
result of the hydrocephalus ex vacuo tissue volume loss. The worst affected areas were the bilateral
occipital lobes. The leptomeninges were opaque and golden-brown throughout. There were no
leptomeningeal exudates. The cranial nerves are intact, though somewhat discolored golden-brown.
The optic nerves were somewhat thinner than expected, but the remaining cranial nerves were
otherwise within the expected limits of “normal.” There was bilateral dilatation of the frontal-
temporal-parietal opercula, covered by thickened leptomeninges.

The arterial circle of Willis at the base of the brain was that of a normal “adult” conﬁguration.

There was no significant gross evidence of atherosclerosis, vascular anomaly or aneurysmal dilatation.
The pineal gland was grossly remarkable only for the thickened surrounding leptomeninges.

The infratentorial structures wererelatively unremarkable externally. There wasno herniation.
The leptomeninges were opaque, but were also less golden-brown than those covering the cerebrum.

Sequential horizontal sections of the brain (cerebrum, brain stem and cerebellum) were cut
parallel to Reid’s base line at 5 millimeter intervals. In all, nineteen (19) slices were made from the
superior cerebral convexity, down to the level of the upper cervical spinal cord. There was prominent
diffuse ventriculomegaly (hydrocephalus ex vacuo). There is no midline shift of any cerebral or
cerebellar structures. The lateral ventricles were markedly dilated, but they were without
displacement. The foramen of Monro and the aqueduct of Sylvius were also widely dilated. The
choroid plexus and ependyma were intact and grossly unremarkable. The cortical gray ribbon, though
intact throughout, was diffusely thinned and attenuated and for the most part, golden-brown. The
subjacent cerebral white matter was soft, gelatinous and also diffusely discolored gray-tan-brown,
including the bilaterally symmetric basal ganglia, thalami and hippocampal formations. The thalami
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appear less affected than the basal ganglia. The mammillary bodies were shrunken and small and

discolored golden-brown. The septum pellucidum was intact and thickened. There was no cavum at
the level of the genu.

Sequential horizontal sections were cut through the midbrain, pons, cerebellum and medulla
oblongata. The pigmentation of both the locus ceruleus and substantia nigra was appropriate for
chronologicage. The cerebellum displayed no unusual gross developmental features. The deep midline
nuclei of the cerebellum were symmetric and the folia demonstrated significant golden-brown
discoloration and widespread atrophy. The medulla oblongata, including the pyramids, were smaller
than expected, but bilaterally symmetric.

The entire length of the spinal cord was removed, including filum terminale and cauda equina.
A few dorsal root ganglia were also included. The spinal cord was serially sectioned at 5 millimeter
intervals, perpendicular to its long axis. There was a subjectively tan-gray discoloration in the lumbar
region associated with some narrowing of the cord diameter. The leptomeninges were grossly
unremarkable and free of exudates.

A portion of right gastrocnemius skeletal muscle, measuring 2.5 x 2.5 x 0.2 centimeters was
excised in cross section to the long axis of muscle fibers and submitted in toto in one cassette for

subsequent histopathologic examination utilizing hematoxylin and eosin stain (H&E), and Masson’s
trichrome stain.

Neuropathology Macroscopic Description:

A total of sixty-five (65) glass microscopic slides, from multiple representative neuroanatomic
sections, were examined microscopically. All glass slides were stained with hematoxylin and eosin
(H&E) and examined, and the paraffin blocks for all tissues (except the pituitary gland and
gastrocnemius skeletal muscle) were then re-cut and additional glass slides were prepared utilizing the
Luxol fast blue (LFB) staining protocol for myelin. The histologic sections included multiple sections
of cerebral cortex and white matter, subcortical gray matter (basal ganglia and thalamus), hippocampal
formations, midbrain, pons, cerebellum, medulla oblongata, spinal cord, pituitary gland, pineal gland,

and skeletal muscle (right gastrocnemius muscle).

The changes seen were striking in their appearance, and global in their distribution. They
predominately involved the border zone (“watershed”) areas and were most severe in the occipital
lobes, with relative preservation of the frontal and temporal lobes. There wasareadily discernible and
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noteworthy gradient loss when moving from the anterior to posterior regions. In the thalamus, the
most medial portions were relatively preserved (from the frontal cortex). In the basal ganglia, the
corpus striatum all but vanished, replaced by extensive astrocytosis (caudate nucleus greater than
putamen). This volume loss was impressive and was all but completely represented by non-neoplastic
astrocytes. An occasional rare neuron was located. The frontal and temporal poles and insular cortex
demonstrated relative preservation. The granular neurons of the cerebral cortex were relatively
preserved, while the larger pyramidal neurons were globally absent. There was laminar necrosis
involving the middle cortical lamina, in most cortical sections examined microscopically, but this
finding was patchy. Hyaline sclerosis of many of the smaller microscopic arterioles was noted and
many arterioles also contained widely dilated perivascular spaces. There were calcific vasopathic
changes and diffuse astrocytosis in the globus pallidus.

The pyramids demonstrated pyramidal tract Wallerian degeneration. Damage to the midbrain,
including the red nuclei, appeared related to Wallerian degeneration from fibers passing through these
neuroanatomic structures. The lateral geniculate nucleus (visual) demonstrated transneuronal
degeneration with gliosis, while the medial geniculate nucleus (auditory) wasrelatively preserved. The
hippocampal formations demonstrated diffuse neuronal loss (CA1 thru CA4, and endplate) associated
with reactive astrocytosis. The fascia dentata was preserved.

Within the cerebellum there were no recognizable Purkinje cells found. The lost Purkinje
neurons were replaced by reactive Bergmann astroglia. In the pons the descending fiber pathways were
most affected. The inferior olivary nuclei had no remaining discernable neurons, suggesting this was
aretrograde degeneration due to the marked cerebellar cortex damage. The deep midline cerebellar
nuclei were relatively preserved, but with prominent astrocytosis. The dorsal motor nucleus was
relatively preserved, as was the hypoglossal nucleus. The reticular activating system was also relatively
preserved. The locus ceruleus and median raphe nucleus were relatively preserved. The
cardiorespiratory centers in the medulla oblongata were relatively preserved.

Multiple representative levels of the spinal cord were examined microscopically. The crossed
and uncrossed fibers of the corticospinal tract were abnormal. There was degeneration of the posterior
columns. In the cervical-thoracic levels this involved only the fasciculus gracilis, leaving the fasciculus
cuneatus relatively uninvolved. The lumbar levels contained a border zone (“watershed”) infarct that
was symmetrical, extending from central to peripheral. There were multiple foci of loss of the anterior
horn cell neurons in the lumbar-sacral regions.

The right gastrocnemius skeletal muscle, stained with H&E and with Masson’s trichrome stain
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using colon tissue as a stain control, demonstrated a mixture of myopathic and neurogenic features.
No inclusions were identified. No inflammatory cells were present.

The pituitary gland was histologically unremarkable. The pineal gland contained diffuse
astrocytic gliosis.

Impression:

Hyperostosis frontalis interna, skull
Neurological stimulator, implanted, thalamus, right
Encephalopathy, anoxic-ischemic, multifocal /global,
laminar necrosis
border zone (“watershed”) territories
transneuronal degeneration (lateral geniculate nucleus)
Wallerian degeneration, descending fiber pathways
Hyaline arteriolosclerosis, diffuse
Globus pallidus, with calcific vasopathy
Hydrocephalus, ex vacuo
Spinal cord, with
border zone infarct, lumbar
posterior column degeneration
anterior horn neuron loss, lumbar-sacral
Gastrocnemius skeletal muscle, right, with myopathic and neurogenic features
Pituitary gland, no specific neuropathologic diagnosis
Pineal gland, with diffuse astrocytic gliosis

Comment: Brain weight is an important index of its pathologic state. Brain weight is correlated with
height, weight, age, and sex. The decedent’s brain was grossly abnormal and weighed only 615 grams
(1.351bs.). That weight isless than half of the expected tabular weight for a decedent of her adult age
of 41 years 3 months 28 days. By way of comparison, the brain of Karen Ann Quinlan weighed 835
grams at the time of her death, after 10 years in a similar perisistent vegetative state’.

! Kinney, H.C., Korein, ]., Panigrahy, A., et al.: Neuropathological findings in the brain of
Karen Ann Quinlan — the role of the thalamus in the persistent vegetative state. The New England
Journal of Medicine 1994; 330: 1469-1475.
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" There are numerous publications in both the neurologic and neuropathologic literature of the
correlates that exist between the clinical examination and clinical diagnosis of a patient in persistent
vegetative state and the subsequent neuropathologic findings at autopsy. The persistent vegetative
state”* and minimally conscious state®, are clinical diagnoses, not pathologic ones. The neuropathologic
findings of the persistent vegetative state>*’ have been well described in the medical literature,
including long survival after cardiac arrest’, yet there are no similarly published neuropathologic
descriptions specific to the minimally conscious state.

The anatomical basis for a persistent vegetative state differs somewhat from case to
case, for severalreasons. The interval between brain injury and death affects the nature
and severity of pathologic changes. Patients in a vegetative state who die early of
medical complications are unlikely to undergo neuropathologic changes that would be
sufficient to cause chronic unconsciousness in long-term survivors. Furthermore, in
patients with chronic neurologic conditions, other complicating factors, such as severe
atherosclerotic disease, may independently injure the brain. In such patients, it may be
difficult to determine at autopsy exactly which neuropathologic changes accompanied

2 Multi-Society Task Force on PVS. Medical Aspects of the persistent vegetative state — first
of two parts. The New England Journal of Medicine 1994; 330: 1499-1508.

3 Multi-Society Task Force on PVS. Medical Aspects of the persistent vegetative state —
second of two parts. The New England Journal of Medicine 1994; 330: 1572-1579.

* Giancino, ].T., Ashwal, S., Childs, N. et al.: The minimally conscious state. Definition
and diagnostic criteria. Neurology 2002; 58: 349-353.

5 Dougherty, ].H., Rawlinson, D.G., Levy, D.E. et al.: Hypoxic-ischemic brain injury and
the vegetative state: Clinical and neuropathologic correlation. Neurology 1981; 31: 991-997.

¢ Adams, ].H., Graham, D.1., Jennett, B.: The neuropathology of the vegetative state after
an acute brain insult. Brain 2000; 123: 1327-1338.

v 7 Kinney, H.C., Samuels, M.A.: Neuropathology of the persistent vegetative state. A
review. Journal of Neuropathology and Experimental Neurology 1994; 53: 548-558.

8 Cole, G., Cowie, V.A.: Long survival after cardiac arrest: case report and neuro-
pathological findings. Clinical Neuropathology 1987; 6: 104~109.
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 the initial failure to recover consciousness.’

Allowing for the above limitations, two major patternshave characterized most detailed
reports on the neuropathology of a persistent vegetative state due to acute traumatic or
non-traumatic brain injury: diffuse laminar cortical necrosis and diffuse axonal injury.?

In diffuse laminar cortical necrosis the pattern follows acute, global hypoxia and
ischemia. The principal finding is extensive multifocal or diffuse laminar cortical
necrosis with almost invariable involvement of the hippocampus. These abnormalities
may be accompanied by scattered small areas of infarction or neuronal loss in the deep
forebrain nuclei, hypothalamus, or brain stem. Relatively selective thalamic necrosis
may also follow acute global ischemia, although the specific anatomical boundaries for
this uncommon pattern have not been well described.”

In diffuse axonal injury this abnormality is usually due to a shearing injury after acute
trauma. An extensive subcortical axonal injury virtually isolates the cortex from other
parts of the brain. Sometimes a diffuse axonal injury is accompanied by small primary
brain-stem injuries, as well as secondary damage to the brain stem that results from
transtentorial herniation soon after the injury. In patients with an axonal injury

complicated by acute circulatory or respiratory failure, diffuse laminar necrosis may
also be present.>

Only a few pathological reports on the persistent vegetative state describe severe
abnormalities of the brain stem. Those that do mainly concern patients in whom severe
paramedian mesencephalic damage developed secondary to acute downward or upward
transtentorial herniation during the early stage of illness. Lesions confined to the brain
stem seldom, if ever, cause long-term unconsciousness, although there has been a
report of four pa’cients9 with severe secondary brain-stem damage in whom coma
persisted for as long as six weeks before death.?

The gross and microscopic neuropathologic ﬁndings here are very similar to the changes seen

® McClellan, D.R., Adams, D.I., Graham, A E. et al.: The structural basis of the vegetative
state and prolonged coma after non-missile head injury. In Papo, 1., Cohadon, F., Massarotti, M.
eds. Le Coma Tramatique. Padova, Italy: Liviana Editrice, 1986; 165-185.
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in multicystic encephalopathy'®, an encephaloclastic defect originating in the third trimester of
pregnancy in which the white matter and deeper parts of the cerebral cortex, as well as the basal
ganglia, are transformed into an elaborate glial-vascular meshwork by bilaterally symmetric hemispheric
cystic necrosis. There are no accompanying cortical malformations. Similar neuropathologic findings
have been described in status marmoratus, a form of hypoxic-ischemic perinatal brain injury, involving
the basal ganglia", like cerebral palsy. Smith and Rodec 12| and Adams et al.", have both reported
patients who also had lesions in both brain stem and spinal cord in patterns that were highly suggestive
of cardiac arrest encephalopathy.

In this case, the thalamus was less affected grossly than the basal ganglia, but microscopically
they were similarly affected. The presence of Bergmann astrocytes in place of Purkinje neurons in the
cerebellum is a typical neuropathologic finding associated with anoxic-ischemic encephalopathy. Ex
vacuo hydrocephalus is merely the replacement of lost cerebral tissue with cerebrospinal fluid. Because
no imbalance in fluid production and absorption exists, this technically is not hydrocephalus. The right
gastrocnemius skeletal muscle demonstrated a mixture of myopathic and neurogenic features,
consistent with the loss of anterior horn cell neurons in the lumbar and sacral levels of the spinal cord.

Hyperostosis frontalis interna, an overgrowth of bone at the inner table of the frontal bone, is
usually bilateral and symmetrical and chiefly in females over 35 years of age. It has no known dlinical
significance and is of unknown etiology. It may be associated with irregular cortical thickening of the
frontal area and it spares those areas occupied by superior sagittal sinus and venous channels. It may
be 1 centimeter or thicker, and it occasionally extends to parietal bones and orbital roofs. It is
distinguished by hyperostosis calvaria diffusa, a variant of hyperostosis frontalis interna, that shows more

1 Friede, R.L.: Developmental neuropathology, 2™ ed. New York: Springer-Verlag,
1989.

i Kinney, H.C. and Armstrong, D.D.: Perinatal Neuropathology. In Greenfield’s
Neuropathology, 7" ed. Edited by Graham, D.I. and Lantos, P.L. New York: Arnold
Publishers/Oxford University Press, 2002.

12 Smith, J.F., Rodeck, C.: Multiple cystic and focal encephalomalacia in infancy and
childhood with brain stem damage. Journal of the Neurological Sciences 1975; 25: 377-388.

B Adams, R.D., Prod’hom, L.S., Rabinowicz, T.: Intrauterine brain death. Neuraxial
reticular core necrosis. Acta Neuropathologica 1977; 40: 41-49. :
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diffuse thickening of vault (involving both inner and outer tables of bone). It is not clear that this
disorder is actually rare. Some clinicians believe that it may be a common abnormality found in as many
as 12 percent of the female population. The disorder may be found associated with a variety of

conditions.

Much discussion took place in the media concerning why the decedent had not undergone an
MRI scan of her brain, rather than only a brain CT scan while alive. Last month, the Director of the
Center for Devices and Radiological Health at the U.S. Food and Drug Administration (FDA) issued
an advisory to healthcare professionals that serious injury or death can occur when patients with
implanted neurological stimulators — such as the decedent’s implanted thalamic stimulator —undergo
MRI (magnetic resonance imaging) procedures'*. The FDA received several reports of serious injury,
including coma and permanent neurological impairment, in patients with implanted neurological
stimulators who underwent magnetic resonance imaging (MRI) procedures. The mechanism for these
adverse events was likely to involve heating of the electrodes at the end of the lead wires, resulting in
injury to the surrounding tissue. Although these reports involved deep brain stimulators and vagus
nerve stimulators, it was believed that similar injuries could be caused by any type of implanted

neurological stimulator, such as spinal cord stimulators, peripheral nerve stimulators, and
neuromuscular stimulators.

Neuropathologic examination alone of the decedent’s brain — or any brain, for that matter —
cannot prove or disprove a diagnosis of persistent vegetative state or minimally conscious state.

Sincerely yours,

gECL NELSON, M.D., P.A.

Stephen J. Nelson, M.A., M.D., F.C.A.P.
Chief Medical Examiner
10™ Judicial Circuit of Florida

SJN:cld

" Schultz, D.G.: FDA Public Health Notification: MRI-caused injuries in patients with
implanted neurological stimulators. May 10, 2005, Washington, D.C.
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May 10, 2005

Jon Thogmartin, MD

District Six Medical Examiner
10900 Ulmerton Rd

Largo, FL 33778

Dear Dr. Thogmartin,

Enclosed please find the written report by Dr. Stephen Cohle on your case, ME#5050439.
The heart tissue, tissue blocks and slides are being sent under separate cover.

Sipgerely,

san Atwood
Forensic Administrative Assistant

Enclosure: report
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Received is a previously dissected heart weighing 220 grams. The right and left
ventricular outflow tracks have been opened but not the atria. The heart is moderately
distorted postfixation. The apical two thirds of the heart have been breadloafed in the
short axis plane. The anterior wall of the right ventricle at the base of the heart has a thin
fibrinous area of old pericarditis measuring 3.5 cm x 3.5 cm. The posterior wall of the
left ventricle at the base has a discrete area of fibrous adhesions between the visceral and
parietal pericardium. This covers an area measuring 2.5 ¢m x 1.3 ¢m, in which a portion
of the parietal pericardium is tightly adherent to the visceral pericardium. The coronary
arteries are normally disposed, right predominant and are widely patent. They are
dissected on the base of the heart and on the four breadloafed slices of myocardium. The
myocardium is dark brown and is intact. There is distortion of the free wall as well as the
base of the heart by fixation. The left ventricular free wall thickness is 8 mm, the
interventricular septum measures 9 mm, the posterior wall of the right ventricle is 2 mm
and the anterior wall ranges in thickness from 1-2 mm. There is biventricular dilatation.
Because of distortion the exact diameter of the ventricular cavities cannot be measured.
The endocardium is smooth and glistening. The valves are intact, without evidence of
natural disease. The coronary ostia are normally situated and are widely patent. The
ascending aorta has mild atherosclerotic plaques. The fossa ovalis is closed.
Representative sections of the myocardium are taken for study as is the cardiac
conducting tissue. Representative sections of the left ventricular and right ventricular
free walls are submitted at two different levels.

SDC/sla
4/12/05
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MICROSCOPIC
CARDIOVASCULAR SYSTEM: Slide A, from the superior vena cava/right

atrial junction, has no nodal tissue, although the SA node artery is identified in each of
the two pieces. The ganglia, nerves and supportive tissue around the artery are
unremarkable. Slide B contains very early SA nodal tissue which is unremarkable.
Slides C and D have unremarkable SA node. The supportive structures, mainly the
artery, surrounding nerves, working myocardium and connective tissue are unremarkable.
Slide E has residual nodal tissue in one of the two pieces. The supportive structures are
unremarkable. Sections of the AV node, nodal artery, central fibrous body and the
surrounding nerves and ganglia have no pathologic change. The working myocardium of
the ventricular septum is unremarkable. The penetrating His bundle is unremarkable.
The branching His bundle is left-sided. There is focal punctate calcification of the central
fibrous body just above the branching His bundle. An intramyocardial arteriole in this
slide (H) has mild fibromuscular hyperplasia. Slide I is from a piece of tissue that was
twisted and is thus maloriented. The left side of the specimen is oriented such that the
plane of sectioning is anterior-posterior rather than the intended left to right plane. This
results in a course of the central fibrous body appearing to invaginate into the interior of
the piece of tissue. There are no abnormalities of the branching His bundle. The right
bundle branch, which is on slide K, is unremarkable. Sections of the anterior wall of the
left ventricle are unremarkable. Sections of the lateral wall have mild subepicardial fatty
infiltration. One section has mild perivascular fibrosis. Sections of the posterior wall
have mild perivascular fibrosis. Sections of the interventricular septum are
unremarkable. Sections of the anterior wall of the right ventricle have moderate fatty
infiltration. No abnormalities are present. Sections of the posterior wall of the right
ventricle have moderate fatty infiltration.

SDC/sla
4/18/05

Additional levels through the AV node have no pathologic change. Deeper sections
through the His bundle and left bundle branch have no significant pathologic alterations.
Deeper sections through the right bundle branch show no abnormalities.

SDC/sla
4/22/05

Additional sections through block H show a left sided His bundle. An intramyocardial
arteriole has mild fibromuscular hyperplasia. This is deep in the septum. No other
abnormalities are present.
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DIAGNOSIS:

Adult heart with focal healed pericarditis and biventricular dilatation.

No significant abnormalities identified within the working myocardium or conducting
tissue.

St Qs 510-05~

Stephen D. Cohle, MD
Forensic Pathologist
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May 5, 2005

Noel Palma, MD

Florida Medical Examiners Office
District Six

10900 Ulmerton Road

Largo, FL 33778

Dear Dr. Palma,

Thank you for referring your patient for the FAMILION™ Test for cardiac ion
channel mutations. Although the FAMILION Test did not identify any Class | or
Class Il Long QT Syndrome (LQTS) variants (see FAMILION Technical
Information Sheet for explanations of Class | and Class |l variants), this does not
rule out a diagnosis of a cardiac channelopathy. In fact, approximately 25% of
patients with a high index of suspicion for LQTS will have a negative genetic test.

If your index of suspicion for LQTS is high for this patient, mutational analysis for
novel genetic mechanisms in LQTS is available as part of an IRB-approved
research protocol through the LQTS/Sudden Death Genomics Laboratory at
Mayo Cli