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The pat ient was referred from the                               
          with the presumptive dia                          
most likely diffused type, SUR receptor mutation.

ADMISSION DIAGNOSIS: 1. 2 ~week-old term infant.
2. Rule out hyperinsulinism SUR

receptor deficiency, diffuse
versus focal defect.

J . Hypoglycemia.
4 . Mild fluid overload secondary to

diazoxide therapy at the prior~
hospital.

HISTORY OF PRESENT ILLNESS: 1__ L is now    days old, admitted
to the                                   a. His prenatal
history                                  , para I. The
prenatal labs were unremarkable, . hepatitis negative, RPR
negative, HIV negative. Æ was delivered by stat C-section
secondary to maternal pre-eclampsia which subsequently
developed into HtLLP syndrome. There was meconium present at
delivery. Apgars were 7 and B. Respiratory stress was
initially diagnosed with mild RDS. Antibiotics were given for
five days. although the blood cultures were negative..      
continued to improve at        . He had excellent p.o.       ,
but was observed to have low glucose values, which did persist.
Endocrinology. was ultimately involved in        , and
hyp            nism was expected. .. There was a             woi:k:-Up done
at        , which did appear to point toward hyperinsulinism.
wit.h the level of insulin at 11.7 . The baby was on conr;inuous
infusion of D-28, and was p.o. feeding. Diazoxide was also .
Started prior to the                                    
admission, and ¿i w                                                       ion
because of this, and required Lasix, multiple doses, The
maternal blood type was A-positive. and the' Coombs was.
negative. H~nry's blood       was also noted to be A-posiLive..
His hospitalization at th~                                     
consisted of' the following        

Again, he was admitted here at approximately day of liÏe   .
. He was taken ca~e of primarily by the End~crinology Ser~i     at
the                                    . Neonatology care was
prov                                    n with Endocrinology..
He was essentially on p.o. feedings ad lib, and an iv stack of

.'
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D~20 at approximately i 7 ccan hour on admission. He
apparently failed a glucagon administration teet, and was
scheduled for an acute insulin response cest under my care. He
had the ußual Endocrinology lab sent, ketones, insulin, free
fatty acids, growth hormone. and cortisol. It was felt again,
by the Endocrinology Team, that he did fit into the diffuse SUR
receptor mutation. He was started on octreotide a~ain after a
            usion was tried at the                       
            , and this was starte~ on iii6ioo. He was started
at 0.2 mcg per kg per hour, continuing with iv dextrose of 20~
and p.o. feeding. He did have the insulin response test. His
medications did change somewhat because of this, and he
ultimately ended up on D-20 infusion, as low as approximately 2
cc an hour with p.o. feedings at times. with glUCOse control .in
the adeqùaterange above 60 mg per deciliter to 60 mg per
deciliter, which was the desired level by Endocrinology. Dr.
Twas the primary endocrinolo   st who was i         ed
in 1 .' - care. At appro~imately 2  days of life,       was
scheduled for apancreatio arceriogram after a family meeting
to discuss the information which was required, to document and
prove a diffuse pancreatic process. He was made n. p.o. ,
started on full IV fluids, and wàS intubated for the procedure.
It was a long procedure, and- he did have a central venous
catheter placed also in the Intêrventional Radiology Snite. It
was, reported that he did have a bout of SVT, requiring fluid ",
bolus and a blood transfusion, and was returned intubated, with
only a partial result since the catheter was difficult to
ascend into the pancr_~ci_~'m_'1-l!3_êaltpil-i19'~~e_iimtt~rl,___ci~_p_e_r__
Endocrinology. -A. about    daye of life,' T __ was again
started on octreotide at 0.2 mcg per kg per hour. As per
Endocrinòlogy, he was allowed to eat as he desired, and he was
continued on iv glucose of D-20 at approximately 12 mg per kg
per minute. His p.o. intake ocarteó to become poor, for no
apparent obvious reason. He was init.ially tachypneic from the
pi:'esumed diazoxide therapy. This clidl-esol ve , although he did
remain slightly tachypneic. but it 'was much leas. He did have
one bout of pOBt~extubation stridor, responding to rad~mic, :.
epinephrine without any sequelae. Since his visit to the IR,
he did have two central lines placed, one in the right external
jugular vein, and one previously that was placed here at the
                                                          in ~he right saphenous .
vein. upon which one lumen of that catheter was clotted as a
result of the AIRS insulin test that was done. Again. there
was much dis~ussion about a possible subtotal pancreatectomy as
a cure, but the parents were somewhat anxious about this
therapy ,and requested more exploration of medical' therapy prior
to the actual procedure. Throughòut this, 1 ~ I physical
exam wa.s essentially unchanged. He was approximatelyf'S kg. He
had an intake of approximately 120 co pér kg per day. 'with
excellent urine output of approximately 3 cc per kg per hour,
depending on his intake. He wason medications which changed
from octreotide, iv glucose, glucagon, and ultimately calcium
cha.nnel' blocker t.herapy as per Endocrinology. He had a clear
chest, and had resolved edema from admission. He had no
cardiac murmur. He was always well-perfused, His abdomen was

-
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l- ~ PAGE 3 OF 4. soft and flat without any bowel distension or dysfunction,
Again, he did have two central lines placed a.s previously
described. His tone and neurological exam were appropria~e for
gestational age. At one poin~. he had a right iv infiltrate,
which was resolved. On 2        as per Endocrinology,
oetreot ide was changed to subcutaneous dosing at :~w mcg perdose q. 6h. It l continued to feed poorly, q. 3 -4,h.. and t.o
require NG feeds intermittehtly. He was also started on Reglan
and Zantac for a perceived clinical reflu~. His iv glucose
requirements again remained anywhere from 4 cc to 7 cc an hour.
depending on his p.o. intake _ He was also holding his serum"
glucose level in the 60 to 80 range. He had occasional low
glucoses below 30. and did receive iv gluoose bolus for this.
but this was not a common occurrence _ Ät day of life          
was started on nicardipine, which is a calc~um channel         
as pei: Endocrinology, to augment the effect of the inedical
treatment. He was getting an iv infusion of this medication at
the time. He was also on his subcutaneous octreotide i and this
was ultimately increased to 25 mog suboutane~u9 q.6h.
Suddenly, on,        in the early to late evening, he "~ad
hyperglycemia of an unusual range in the 200 to 400 level. He
had not done this before. He became irritable, had a low grade
feveí' ~nd at thàt time a full sepsis work-up was done.
AntiBiot.cs were started. Over the c:ourseof five to six
hours, he showed definite signs of peritonitis, and acute
abdominal distress, ultimately with abdominal x-rays showing
portal venous gas and extensive pneumatosis intestinalis. Th:î.s
was an unexpected finding. without any provocation clinically.
In fact, at 5: 00 p.m. that evening. he did have an abdominal'
x-ray to evaluate placement of the initial pice line, and his
bowel gas pattern was totally within normal limits, with no
portal venous gas noted. -He did ultimately go to the Operating
Room and, upon Dr. Lt- _ . opinion, had diffuse-necros~B
of the small bowl , part of the gastric stomach, and colonic
area. He was therefore closed surgically without any
resection, and brought back to the NICO, where he SUbsequently
expired after approximately no chance of survival with this
exteneive disease. He was made comfortable, and extubated with
the parent. s consent and presence. He was pronounced dead at
9:57 a.m. on        . An autopsy will bè performed, as per
parental Consent.

.

.

.
DISCHARGE/DEATH DIAGNOSIS ~

I.
i

I

i. 3  -day-old term infant with hypoglycemia, requirin§
multiple medioations and failed medical therapy. ,
2. Acute fulminant necrotizing enterocolitis, involving the ,I
entire small bowel, part of the stomach, and pa~t of the colon,
with no resection done, as per extensive nature 'of the injury_
3 - He was status post an AIR.S test, predicting an SUR receptor
mutation. He was also status posta partial pancreatic _~,
arteriogram wich failed pancreatic sampling due to technicaldifficulties. '
MEDICATIONS PRIOR TO DEATH: Octreotide infusion, and

~ ~;" '- l ~ 4L.,
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- PAGE 4 OF 4. subcutaneous administration; glucagon infusion; and nicardipine
infusion fô~ approximately 36 to 48 hours.

His general pediatrician, Dr - ß was notified about
the events, and a discharge summary will be sent to his
pediatric practice after I, have reviewed it.
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SPECI OD :                    
Rcc~1vedl                 1039
spe~ Ty E AtJPSY

status i '          
Bulii Dr i 1 "

Jliiq'i           

J

Prceedureei PM ATTBNDAN, SECT/PM/ADO CUT/12, 8ECr/PM!COP/69, NP SECT/~p/3,
CAE REIBW, DISP-CONT MATER, ELASTIC Br ./GP1/i, BM"RMBED (LEFT) / &.
EM-EMBED (RIGH) /5, BM-PREPAETiosli, EM-THICXS (~EF4) /4, EM-THrCKB (RT)/4,
IRON ST.lGP1/2.GO/ODNT SPEC/2, PM-CLBRICA, KTRI/ap2!~,
OIL :R O/GP2. PAS sTArN/oP2!2, PATH CO'. , PHCYO/GROSS/2,
1IING BeNCH

PATi:DT IlUll'l:lOll

1: DATE OF BIRTH:        
2 . RA: M/ 
3. ~irrE.:        
l. EXPIRED:         ~ 09~57
5. AUTPSY:          11:00
(;. AUTPSY RESTRICTION: NQJ
7. SERVICE: DR.' _ .
i o. PROSRCTOR: eRS. 1 .1
11. MEDICA BxINBR' S CAE: NO
ii., KGR: NO
.u. TUMOR BOA ~ NO

1 IIt ."

PINAL AUTOPSY DIAGNOSIS

        old male infant, pxoduct of a ~erm gestation, who wâB delivered
by emergent C-seceion secondary to preeclamsia. The mother ~as a    year old
G2,PO~1, hepatit!ø 8 negative. RPR neg~tiv8, HIV n~gative femAle whô
subsequently developed HliLLP synrone. Meconium was prea'ent at delivery and
Apg-ar scores                                                  t.e,., respectively. The baby vaa
traxuiiferredto                                N"i:CO. Birth weight was l. i kg.
(a Bca.dllrd deviat1.ons a. nc:il for ;,) .

. . Resp.iratory d:Løeren ayndrome "'IlD initially suspected. but Boon it was
p.oted that the lnfant's i.lood glucose lENel was low at li7, NH& 403, insulin 3D,
and eortisol 11. Additional studies later showed glucose at 22 and insulin
11.7.. The infant was reported to have failed glucago. and wei9ht gains ~rc
significant.. XVF W3D given to keep glucose between 70-9- mg/dl.

- -
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LOCATIO.
NBON'rs Ilf.BN ~ B PADB .2

....1,

I'
FIHAL AUTOPSY DIAaNoSiS (CoiU¡:u..cl)

      P admission ~as on day                             ), and weight was 4.9 kg.
, The infant was treat~d with Diazoxide, then Octreotid~ (level 10). laaix for
fluid overload. an at C     the working diagnosis was hyperinBullnism,
reo istant to dia2oxide, probably sulfonylurea reoeptor mutat Lon.

On       , pacrea~ic arterlogrpahy was performed, wi~h procedural
difficulty in plaeemcnt of catbeter. InBulin challenge eest on    5 ahoed
significant hyperinBuiini~. Diffuae beta-cell hyperpîaø1a le810n was
8uspe~ted. S~ortive care and tr8~tmet of hyplycema continued and
parti.al pi!i:r~8tectoi surgery was considered. However, on 2    . the baby
showed signs of increa~ing abdominal girth and decrß&sing oxygen saturations,
and imaging of abdomen sbowedmarked pneumtosis, indicaciveof necrotizing
enterocolitis (NEe). ~e infant was taken to the OR at 09: 00 on         for
eallot"oitory laparotom. open lap sbolted necrosis of bowel £roi stomch to
large boel; cultures were obtained. NEe waø far too extensive for resection.
Multiple ant!bodies were utarted. The pati~nt died at 09 r 57 on       0. An
unreatricte~ autopsy was performd.

1Jd-:Elr1:i!J Prahi__
øy.rlD.uliD..i~ byoglyesaa, wlch 4it~u.. b.t.~c.ii 1.1st i..toD of
p_cr... .

raL.~.dl&te ~rablë8Z1
..crotlsiag aaterocollti8.

I~.d1at. Pròleml
IDte.t!~.l paeu.atoøi. and perforation.

AUTPST FIXDIKQSI

x. .ecrati~iDø .~teraQDiiti. with pneuatDøl., Beverly aff.çtiD~ amai
~ØW1, mod.~.~.ly aff.~ttDg.toaeh au iarge b~.l. ~it!pi.
p8rfD~.t!OD of p~Okimi jejunua ao~ mi4-smaii baw.i yLtb r.øultaat
....r. p.ri~OAiti.aAd ..,_lal .
A. Cllaic.i b~Btory of urine çulture po.1Liv. tor Bnterabacter

aerogeø..               ).
B. %Dtreoap.r.~iv. cQltura of perltODeum pOMitiv. ro~ aDtarococcuø op.

aDd lactose fe~Dtia~. graa DesativD rodø (       ).
c. Autopøy blood cultureD po.it!v. for BDturobacter AArogen.. an

Biteroco'cc:\lii ep.

., .
..

"
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FIHAL AUTOPSY nrAGNOSIS (eOZt:Aueitl

Ð. Â\l~Qp'Y eplBeli. lUD.! cu.ltara. pO.i~:l"6 for BDt.robaet.r D.erogiiaeøo
B. AutOP8Y eult~rø. of duodenum, ileum, calOA, p.ritODB~ pO.itlve for

BD~.røcDCCuB Bp, aDd iaetoaa f.~tiDg gr~ Degative rod..
P- Clinicai h1BtOry of blood culture positive tor Stapbyloeaecu..

coagulase D.~at1ve .p. (        .
G. Thramoeølic material. e            small m6aenterle vaaaÐi..

iDclullia,g at least one vA8sel cODtaiii1Dg toreign material.
K. 80 avideAce of Lhroøbo.i. of abdamiDal aorta, eali*e axi., maia

øuperior ~øantarie artery, inferior ....Dt.rie artery. eple.ie
artery. inferior Vana cava, infarior ...I!Dtaric ..iD, or portal--
yelD.

n:.' XUral throaU8. right ~u!l1a.r ",.1. e¥t8DdJ.ng tDto euperlol: YI!DA cayai
A.. b.oci,id:.d withia.travaD018 t'atb8t.~.
B. Partially organized ADd attaeha4 ~~ yanOUB wall.
C. IDflamaC10D And org&D~a~DB granul.t~oD ti,.Ge. perIvenous

cD~e~~Lve ci.aua.
D. 90\ occlu.ion of VenOUB lUS*A.
B. Colonia. of Cocci in the tbroøua_,

III. ~alvul.r cometent patent foramen oval..

IV. pulaoiiary eOAg.øticm. ridem anI! focal hemrrhiige.
A. ~hromoe.olic mater!1i1 an platelet f1öria throqbl iii ...11 .

1at.sp.recb~ pui-aary arterial &a ve. v....l.. dit£u.a.
._ oraani:iill.

B. Hyar.ecretor changeB. di.~al airwy.. with mqeus 1a. lua of
airways &nil airspace..

C. Pi918Dted iicrophagee.poøoibly .IlCDDiua &Ad/or hIÙBidøria..

v. Acute tubular DècrDsis, diffus...,. and pOBii1blii pat.chy ~Drtieal ne~roei8."
kidney.. bilateral.

VI. ~cúte hemor~hagè with ~o.8ibl. ~oriy necros1s, paçeby, spleen. with rar.
..all ve..eiø coaLain1ng throCg~oiiç ~terl.1.

Vi:r II Pataby, iiOA-sOlal AI:Ut:. C:DI..tiOD IL .blØrrhale vltJ focal early' ....
D.c~øai., live~. with thromoemolic ..tli~lal. øomoti... orgaøis1Dg, iD .
C.. ..11 art.~l.. aa4 vB1D..

Vii%.Mueos~i erosionB, p.t~hy, trach.obranehlal ~~o.a.

.~,

-
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FXHAL AUTOPSY DIAGNOSIS (ContbiuCldl

ix. Diflua. pancraatic i.let cell DuclcoDepeiy aDd hyp&rchrama.i&; consist8at
witb aBoDatal byperin.uiin~ie bypeglyeBmà.

CLIHXCA BISTORT

  month old male infant, product of a termgeetatioQ, who ~a9   livered

by emergen~ C-sEction secondary to preeclamsia. The mother was a 34 year old
G2, PO-L, hepatitis B neg5tive, RPR negative, HIV negative femle who
8ubsequeitiy developed HELLP syndrome. Kec:o.ium was present: at. delivery an
Apar scareø were 7 and 8 at                                           

,"as

traniiferred. tD C                                               y. !llCO. Birth weight. was 4.1 kB.
(2 st.anèlllrd devlat:ionÐ ab0V na:il for age) .

Respiratory distress synrom was initially suspected, but Boon it wag
noted that the infant"s blood glucoSE level was low at G7, NHl 43, insulin 30,
and corcisol 11. Additional studies later showed glucose ae 22 and in~ulin
11.7. The infant waS repor~ed to have failed glucagon, and weight gains were
6ignificant. I~ was gi~ to keep glu~oBe between 70-~0 mgfdl.

        ission was on day                   I, an weight was 4.9 kg.

The infant. was treated with Diazoxide, tben Octreotide (level 10), lasix for
fluid overload, and at CHOP, the working diagnsis was hyperineulinism.
resistant to diazoxide, probably sulfonyl~rea ,r6cepto~ mutation. ,-

on        , pancreatic arted.ogrphy was performed, with pro    ral
d1fficult.y in placement of catheter. Insulin challene test on      showed
significant hyprinsulinism. Diffuse beta-cell hyperpl~Bia lesion was
suspeeted. supportive care and treatmet Dfhyplycemia co    ued and
partial pAncreateçt~ surgery was conAidered. However, on     , the baby
showed signs af ;Ìnex-eas.ing abdomina.l girth and decrea.sing oxygen øaturati ClllB.
and imaging of abdomen ~hoed marked pneumtosis, indicative of n        ng
enterocolitis (NEC). The infant was taken to the OR at 09: 00 on 2/25/00 for
exloratory laparocomy. Open lnp shoved necrDsis of bowel from stomch tD
large bowel; cUltures were obta.ned. NBC Nau far: too ex.teni;lve            ection.
Multiple antibodies were started. The patient died at 9': 57 an       0. An
unrestricted autopsy was performed.

,~

- ..,.
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GKOSB BXAXHATIOH

The' body is that. of   1 moth old male infant. the product of a t:enn
gest.ilt1on. who appears moderat.ely edemtous cwerall. Body weight: is 5340 gr,
up from a birch wBight of G 060 gm. cr~-heel ieng~h is 57.5/51.. am;
erow-ru len9th 41.5 em, foot length bila~erally, 8.7 ~m. Circumferences of
the head, Ch~8t and abdomen are 38, -39 and 43 em, res~eetively. The palpebral
fissures are 2.7 em in length bilaterally. The inne~ canthal, outercanLhal

and interpupillary diatancea are 2.5, B. 0 and 4.5 em, respectively_The
pupils areequ~l (0.3 em eachl. surrounded by blue irides and whit.e sclerae.

The nailbedB are slightly cyanotiC'. Li1fdity iQ mild, beginnng to form
i:wr dependent locatianii in the back. skin color isliite, an the hair is
brown.

RYldence oS! Ezteiraal 'lhlirapllt1c in.t8rvai:t;1DD i A central VenOUB aceeaø
lin8 iø present wit-bin th"e right jugular vein; the tip of which extends to the
Upper port:on or the superior ven cava. OVer the ant:ørior lLtmnal wall,
tbere is a recent $urgica2 transverse inciøion, i ~ . 0 em in lenth. 1.5 em
above the umilicus. An intrav&øcular acceøB line iø noced within tha left
wrist area. Intravascular aCcess ts pr8~ent ~iChin the right ext~nøor surface
of the hand, and the right extensor surface of the foot.

Exain4t1on of the head re~ealB edemto~B facies; otherwise i the bead,
face an neck are non-traumtic and norMcephalic. ~o dysmorphie facies are
ident1fied. The ears are no~lly-pc~itiQned and the external auditcry meatus
are patent an vithout exudate. The narce are patent bilaterally, as are the
c:hC'!lae t.o the pOBterier pcrtion ef the nasophary. The filtru iø
appropriat;ely formd and there iø no clefting of the lip. 'Ie 90ft an pard
palat:ea arB unremrkale. The. uwla iø m1dliné. -

The haOOs an feet; All have 5 diCiitø. No dyainrphic pa.lmar or plantar
cresses are identified. No dysraphismB of the dorsal midline 'are identified.
The external genitalia are those of an uncircumcised male. with bilaterally
descended testes. No abnormlities of the lower ext~emitieB are identified.

The b~y i8 opened with ~he 6tandard Y-shaped incision. revealing a 0.5
em thick paniculus- Five co of blood~tingeà pleural fluid ar~ noted
bilaLerA~lY. The perito~eai ea~ity contains 20cc of blood-tinged fluid.
B11a~eraiiy, the lun~e occupy 90 l of their reepeètive pleural eavi~ieø- The
pleural øurfacea of the luns are remrkable for mult~focal petechiae. both on
the visceral and parietal pleuraL. Iii s.H:u exination of the thoraci.c organa
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GROSS EXAINATION ( CQiitiiiuad)

reveals no further abnormlitieø. ThB thyms ia prominent in the anterior
mlldiastinum.

In s,itu exaination of the abdominal organs revelB\.marked pnuumtosis
BAd hemorrhagic necrosis of the emll bowel, an to a lesser ~tent, portion
of the large bowel. Th stDmch appears to be moderately affected hy thie
proceel' as well. The boel is awropriately rotated and fixed. Lo the
retroperitoneal wall. The spleen, liver, kidneys an other organs are
appropriately aOBociated.

ReBiiiratoi' SVBtellt The right lun weighs 58 gi, an the left S2 gr
(c~ined weight of iio/S5 gml. Section reveals va8cular congestionb11~terally. '

c.xdio~Va.cui.r SVDt~l The heart weighs 3~.4/30 gm; it is anatomioally
nonil. The aiygous. veinenter9 into the auparior ven cava, as does the
bi-lidhioce:phalic: vein. However, in the superior port:1on of the eu.er1or vena
cava, acieren& thrombus to the venous Wal is noted. 8l"ctioning of the '.
superior V8na cava, and cross sectianirtg reveals this throms tö be fairly
wèii oranized into the WAll. The heart is remrkale for a ratbet patent
fClramn ovale that maintains valve conii:enee. Right ventricular wall
thickness 1s 0.4 em; the left ventricular wall thickness is 0.8 em.

Ð.iaø!ie.~1 Tbe diaphragm ~e.ghB 32 gm and is without lesion. 90th the
~emrano~B and muscula~ portions of diaphragm are appropriately formed.

Gaøt~O.IQt8øtinal S~Ðtemi The S4sLro-1ntestinal system throughout iLø
extenc is affected, from the stomach to the large intestine, by necrotiiing
enterocolitis. This i8 evidenced by severe pneumatosis associàted ~hroughDut
portions of the bowel wall, being exceptionally noticeale in aSBociation with
its mesenteric attachment. The stomach appea~s CD be moerately affected,~y
tbis proceBB, an opeain~ ot the stomeh reveals hemrrhage into che mucosal
surface an as&cclated necrois. Several perforations are noted within the
~i.l bowel. predoinantly in the proximal Bl'll bowel-jejunl se9lent. and 1.n
the midportion of the s:inii bowl. To a milder l!xtent:, t:e large bowel ilJ
affected by this same proce88. a8 e~idenc~d by p~tchy hemOrrhagic fo~i of ehe
Beroeal mucosal surfaces.

Exaination of the vaseulature associated with tbe bowel lL~d pancrea8
reveals no evidence of gross thromi. this exination includes exaination
of the abdominal aorta and a~8ociaLed branches r superior and inferior

'.
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GROSS EXAINATION (COAtbilil!l!~

mesenteric arteries. portal and ~plenic veinai and spleni~ artery. In
addition. section of Lhe pancreas reveals largely pAtent arterial veBBela with
the possibility of gross thrombi observed in smaller caiibervessele at the
pancreati~ head. However, the pancreatic pa~enchym 1s intact an withot
necroøis or infarction.

Th liver weighs 2"'0/180 gm. Gr08sty, it is affect.ed by intervenng
areas of congestion, fatty chane an centriloblar hemrrhage.

OetiitO.l1r,!iiar: SV.tli: The right kidney ~eighø 22.7 gm., an the lert
23.3 gm. External an sectioned surface examination reveals thø cortices to
be thin and discolored tan~yeiiow, groeely indica~ing acute tubular nec~ovi9
an full thickness patchy cortical nec~osiB. The pelvic collecting .YQtema
are patent, and the urete~5 are patent to the bladder bilaterally. There is
o~herwise, good demrcation between the cortieo.meàullary junction
bilaterally. Fetal lobulatione of the kidneys are mildly evident.

Soth teøt~ø are descended. ~he left testis measures
and bas an associated appe~ix testis, measuring 0.2 em.
mesurs 1." X o. B x o. '15 em. "tese a.re fiX!å in BOu1n' B
fOrl1in.

1.3 ~ D.1 x O.B em
The right t.esti.B
and transferred -to

bdDcdliii SyøtØl1U The left adrenal weighs l. Ei Q1, and the right 3.33

gm. for a comined weight of 7. 97/S. B gm., Se~tion reveals tan-yellow
cort.ices. and nD evidence of lesion. The thyroid is identified within the
neck bloc. and consists of a tan-pink. lobulated, normiiy-formed organ.
sec~ion reveals tan-pink parenchym free of lesions. The neck bloc
demonstrates norml anatomic mo.rhology.

Køaat~Q1etic/kø~icuioÐ9~Qtbellai~BYBt...1 The spleen weighs 30/15 gm.
I~ is remrkable for a 2.5 em oval lesion on ~he capsular øurfae~, whicb
appeas to ~epreBent a hemrrhagic infarction. Section reveals congested red
pulp. No lymhadeiopt:hy is ittentifiød. .,.'

, XU8culo.Sk_iøta1 SV.t~1 ~e muBcula~ure i8 well-developed, ~d no
skeletal abnormlities are Doted.

Ceiit:rai ..rvu. Syiiteiu The brain weighs C.2S. 5/460 gr. No externl
groBs lesions of the brain or pituitary are identified. Cortical and 9Y~al
developmt iB within normal limits.

'-
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GROSS E%IKA'lrOX (Co:idDued)

PhoeD~raphBi Photographs of the in situ ne~rotic bo~ei are taken, as
well as the small bowel pe~foration$.

Culturesi Blood, lUn9, spleen, peritoneum, bile fluid, small bowel
(including ileum and duodenum! are cultured for routine, aeroic and anaerobic
organisms. The lung ie aleo cultUred for fungus. Middle ear culture isobtained. KR
Rec'd                                

KICROSCOPXC EXAr~ATrOR

Reapl:iaLoxv SViit8l;" Sect-ions of the rIght: and left lwigø deinlitra.te
congeBted vasculature and mulLifocally, medium-øi=ed. predominatly venoue
vessélB demonstrating platelet fibrin th~ombo~oii _ These intravascular
emboli take the torm of fibrinous material admixed with ~~d blood cells and
inflamatory cells. These emol1 shaw various degrees of association with
fib~inou& elemnts i indicat1n~ various deereBB of long standing. TheBe foci
appear to be of recent formtion. However, this evidence is strongly
suggestive of an intravascular phenomenon leading to a showering of
th£omoemoli particulate material.

Aditianl11 within the airway spaceR, predoinatly the aiveolar spatep.
the shedding of pAsi.cytesinto the alveolar space is idetified, æid there
iø A net-11ke, mucoid/proteinaceeuB material in may of the airways an
alveolar spaces. Extramedullary hemtopiesis i8 identLfieQ mult1tocally
within tbe lung parechym. Alveolar macroph~ge8 a~e alBO identified. may of
~hich ~ontain yellow-brow cytoplasmic pigment. Multifocally, within
mediW1 and smal caliber airways, abdat rnc:rophageB, filled with fine brown
pismt are identified. In areas, these macrophages merge to fo~
mul~1n~cle~te~ giant cell~ filled with this fine b~own pigmnt. Abundat
squameø arB not iàèntif!ed ~ithin th~ alveolar space and there is mild, patchy
Ðimplifi~ation o~ peripheral lobules.

Beètions of the t:ratlhea and uper reapirato;r BYfitei demnl!t:ratl!
sloughed/eroded epithelium wit.hin the l\linai aspects of t.he t.rachea,
BSBDelated with mucoid material snd bacterial cocci. The presence of
bac~e:ial coecl mast likely represênta poøtmartem ~~ergrowth_ within section.
of .the neck. block, unrekale respiratory epitbelhim is identified:
submucosal an cartilaginous devaiop~t aroud t.he cricoid scrucrt.ureø 10
nor1l.

,~.
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XICROSCOPIC B%IMATION (CCl~.tDued)

cardiQ-Vaøcular Syøtft* Unremarkablß myocardium, endo~ardium an
epicardium is identified within the left and right ventricular sections.

Gaøtrø-.I~te.t1nal ~y&tøme Sections of the subndibular Galivary glands
are unremrkable.

The esophagus demonBtrates ~an91ionation througho~t thè eaapageal wall.
Squamous mucosa is observed in the appropriate places. The triusition froi
SquaiU9 to goistdc epitheliwn i9 i~èntified. The gastric wall and epithelium
are congeBted. The gastric mucosa demstrates m~rked necrosis. AdditiOnl
øeceion& of the ga&tri~ wall demonBtraLe intact muscul~ wali; however, the
epithelial an ~ucosal Burtaces are ne~rotic. The vasculature is dilat~d~d
l:o.geøt.ed. The stomch wall iø ganlionated throughout ¡ however. while
a9sDciated BatBllite cella are intact. the ganglion calls are sheing signs of
cY~Qlysi8. The necrotic gastric ~p!thelium is attributed to necrotizing
entero~olitig (REC).

Sections of the small bowel demstrate again congested and dilated
vasculature intermixed with dilated lymhatics. Luminal contents ot the smaii
bowel demnstrate sloughed epithelium intermixed with fecal material. A
serositis ia present. Several sections of small bowel demonstr~te the
h~atolo91cal changes of pneumatosis. These consi~~ of dilated. coaleacent.
evaCUAted ~pa~es within the muscular and fibrous wall of the small bowel, aB
well ae ditated lymva8~ula~ spaces.
These are alao promnent at the mesenterie border. Bac~erial cocei are also
idft~ified ~ithin the necrotic epithelium o~ the small bowel mucosa.

Several sections of small bowel ~ere eubitted that were associated with
bowl wall perforationa _ These regions demstrate alwDst full thickneø9
necrosis of the small bowel wall. ,with only I1 occaBional viable cell within
the'musoularis propria identified.

Sections of che terminal ileum ~strate necrotic epithelium. the
presence of Dssociated lymphoid 5t~ctureB within the submucosal region and
pneumatOBio chroughout the ileal wall. a890ciated witb dilated lymhatics.
The small bowel is severely affect~d thro~ghout by NEe.

Section of the large bowel demstrate pneumtosis to a mach leøøer
degree . ~ musculariB propri~ layers throughout the latge bowel appear ~o be
lar3ely ineact. How~ver. the~8 is pneumtosis within ths subcosa and the
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Micaoscoprc EXAIKAT~O. (Colu~b.u.4)

~p1tbelial lining of the boel lumen is nec~otic and &loughing. The large
bowel and etomacb are involved with NEe ~o a leBBe~ degree tha the small
boweL.

Settiona of the rectal wall and mucosa demnstrate no involvement with
the aforementioned necroti~ing enterocolitis. The epithelial lining of the
mucosa is intAct, as are all sections ofthB bowel wall. Gaglionaticn is
present.

Sectioos of ~he appendix demn8trate 8 neerotic epithelial lining,
haweve~. the boel wall muscular l~yers are largely intact.

L~Y8r, Sections demonstrate largely intact triads. Ther is multifocal
coneation of the ainuBoidø, aB well as multi focal extramedulia~
hemtopoieBiø. 8ile ducta aré recdily id~tified, and the overall iiver
histological pattern is that of recent eongestion. .Several of the portal
tracts demonstrate an abundant surrounding cDllar of red blood cells. patchy.
non-zonal necroøis is identified. Smaii'amounts of thrombotic material,
comeed of fibrin and ~nfiamatory cells are seen within Bome of the medium
caliber venous B~ructure8 ~ithin the liver.

,P~aO~D..l Sections of the pancreas damonstrte histological features of
diffuse ne&idióblaatosis (diffuBe lesion of hyperinsulimøi.'. The exocrine
pancreas is well-preserved and maintains its acinar architecture. Rover,
the endocrine pancreas , in the form of isleta of Laerhaa, multifocall~
shos degGnetation of islet cells w1~h cellular dropout. apoptoøie, an
cytolysis - No areaii of avert infarction are identified wit.hin the pàcreatic
parmiçhym .

The lesion of hyperinsulinemia manifestø itself histologically as
multifocal iøletoell ani$anucleosis. accompanied, by hyperchromsia of the
enlarged nuclei. These re~ionB of islet cell anísonucleoBie and
hyperchromasiaare identified predominantly ~ichín tail block se~tion9 (Pan 2
an Pan 3). as well as sections from the head, predominantly in block Pan 11.
Given that these feacures are found within 2 geographically different
locations within the pancreaø. this defines it as a diffuse lesion. A single
t.hrcmcøed small arteriole i8 identi.fied within pa.crøatic block Pan "
hover, iii: Elvidenee of pancreatic infarction i. identified.

Foe~i lymid h~terotop1as and extramdullary hemtopoiesis are
identified, as well as multifocal ductular muus.

,~
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MICROSCOPIC EXAINATIOM (CDXtiau.d.)

QeAito-ørlps~ SysLcmt S~ction6 of the rigb ~ and left kidneys
demonstrate several small foci of immture nephrogenic-type tieøue. located
multifocally subcapsullary. These coiuist predominani:ly of widerdeveloped
giomrular 6truc~ures. There is noticeable 1088 of cor~icAl substance. This
predominatly takes the form of atrophic and vani~hing tubules, indicative of
acute tublar necrosis and pa~chy co~tical ne~rosiø. This histology is moat
noticeable in the first low power field, subjacent to the renal capsule- The
entire renal cortex is similarly affected. The urotheliur of 

the pelvic

system is unremarkable. interstitial hemorrhage is alBo Been in the right and
¡eft Kidney bloc~8 in the atrophic, cortical areas. Section of the proBcâce
glacd demonstrates unremrkable prepube8cent prostatic parenchym .ith
prostat 1c urethra and vas deferentia lum observable. section of t~e blßdder
wall demonøtrates unremarkable urothelium and bladder muscle develcpent. A
mild cystitis is present.

~etlculD.ødotheil.i aV~tea. Seot1ons of thyms d~ns~r4te good
cortico -medullary thymic deveiopmt. &assail' B corpuscles are seea within
the medulbry components. Abundant t.ir.gible body macropbgeEl are also Been
scattered ~hroughout the thyms gland. Sections of ~he spleen demstrate
inta~t eplen1c capsule. There i9 markedly congested xed pulp and remt9 of
~h1 te pulp foilicles. section of the diGcoloration of the splenic capsule
re~ea18 an intact, attenuated eplenic capsule with hemrrhage ipLo the red
pulp region. suggestive of recent partial Bplenio hemrrha~ic infarction.
Venous thromolic material in hilar ve~a~19 is identified. Sections of
vertebral an rib bone marow demonstrate trl1ineage marrow with ma~uraelon.
Growb plate at the rib appears norml.

bc!o.dD. Byat:e.u The thyroid gland., with appropriate dev8lopent of:
coiioid follioles is identified. as is parathyroid tissue. section of the
adX"lml cinst.rate appropriat.e cieveioprn.l: ot the cortex and medullary
comonéIte. Focal adrenal heorrhage and necrosißio present.. Adrenal
vasculature is congeoted. Sections of the pituib&ry gland demonstr~te
unremarkable anterior and posterior pituitary. Bone marrow is i:rmoctlilular,
left obifted, rrilinear (erythroid, granulocytic, mega~aryocycicl withmaturation. '

8id41- Bart No lesion identified.

MU8cGlo-Bkelatal Syøeømt Sections of diaphragmLic and økeletal muscle
demcotrate no myopathic or neurogenic patholog.
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KICROSCOPIC EXAXWATIOH (CDO:tJIlI2Dd)

TbrQmQs.. ia Superior VeDa ca?~~ seetiOnB of the superior v~na cava
demnstrate well~formd th~ombus which is o~gani=ed into the venous wall of
the superior ve. cavil. Thie throms hag Illtiple lann.tionst as weL.l a-ø
what appears to be a canaliculization thrD~9h it. At its disrupted attachmnt
to the venous ~aii, venous waii fibroplasia 1s identified. The thrombuB
itself occupies che main extent of the vena tsval lumen. Nowevêr, it doaD not
totally obliterate the lumen. The throus iei comosed of abundant fibrin
ma~erial, intermixed with inflamtory cell.. The periphery of the thrDmu8
has parti~leB of rec~t thrombotic material, comosed of fibrin, red blood
cells and inflamtory cells which appear capable of ehedding into the
circulatory system. Within a sing-Ie port.ion of the thrcmlE, there are BIll
cavitary spaces, occupied by bActeria.l cocci. Exbiation of øeveral
additional sections of the superior vena caval wall demnøtrat.es the thromus
being- organized into the caval wall. This organbatlon of thrcmus it\to the
cflval wall taki: t.h~ form of gratulat.ion and infliuto:i tissul!, àiaruptlng
the entire 8Xtent of ~h8 caval wall thickn08Ø. Bac~erial cocci caloniøø are
additionally Been multifo~ally within the thrombus material.

Tbr~ose8 1Q Celiac and ~eße~te~ic VU8øs181 Cross eecticnø of tbe
celiac axs reveal partial portions of the arterial wall which are entirely
unalSBociated in a.throroti~ material. CrOBB section and subssion of. the
entire mesenteri~ tissue, including veGsels, reveale the presence of
thrombemlic type material within several ~f the arterial luma. In
particular, there is foreign, pigmted, Butu~e-ty'e material identified
wi thin the arterial lum in the mesenteric sections. This Jlterial ift
usually associated wieh fibrinooÐ material and inflamtory cells, inàL~ative
of a recent i:hroiatic event.. Proceeding proxmal to distal in the insent_~ric
tissue, multiple venous thrombti~ £a~i are Beft multLfocally wlthin venoup
vessels. Som of these are free-f1oating within lumnal a8p~ets, som are
attached to ~he venous wall. Th majority of tbe$e venoue fib~in thromi
appear to .bB of recent onset. an moat l1k.Bly are a sl!condary evt and not the
primary event leading to necrotic bowel. Additionally. there 1s thromoemli
material idøncified ~ithin arterial lumen, some of which are aleo aSBcci~ted
with the veBsel~all. BXami~ation of the entirely-submitted mesênteric tissue
reveals every Bingle section demnstrating multiple venus and arterial
vessels affected by partial luminal occlusion by thrombua and thromboemolic
event. Small bOwel aS90~iaceà v1th these mesenteric Bections shows wall
pneUmtosis and full thicknesø necrosis of NEe.

Re~'d & Tyed               
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F.tNAI. SOJY
There was no anatomic evidenceat the time of autopsy to suggest

Bcckwith-~iedem syndrome, which might be øùspected because of the clinical
biBtOry of a birth weight at term of 41DD gm. with associated neon~al
hyplycemia- A forme !ruste variant of the synrome caiot be exluded with
~crt&J.nty .

The pi~ent within intrapulmon~ry macrophages is interpreted as being
pri~rily meconium, which ~orreiatea with the perinatal history of maternl
pre-ec:iamia and BXLLP syndrome, c-section and mec:oniWl. NO wiequivocal
evidenc:e of pulmonary arteriolar hypertensive ~bangea were recogi.ed.

The persistent neonatal hypoglycemia ~aB associateõ with diffuse
pancreatic islet cell nucleomegaly and hyperehromaala. A nfocal lesion- of
iøle~ cella was not round.

The catheter in the rish~ jugular superior vena cava system WAS
associated with an organizing firmy attached, got Obstructing proagating
mural Chromø containing coloni~s of cocci an associated with perivenc
irt.flamtiDD and fibroplasia. This throms could be a source of pulmoD.ry
emoli. P~rad~i~al GYBt~ic arterial emoli could theoretically oc~u~ only
if elevated right heart prea~ure were present to allOW a right to lef~ 6hunt
~hrDugh the valve-compe~ent fo~amen ovale. ~he thromoemolic màterial
present in a few arterioles in the liver, peripancreatic area, and inesentery
could have arisen in si cu from uniden~ified sources in the systemic
circulation or paradoxically from the jugular thrombus.

An unequivocal antomc cause for the neeroti;iing enteroco11t1s "'as not
. demstrated- The exenBive enterocoii~i8 ~nvoiv~d segmts suplied by che
celiac, 8uperior mesenteric an inferior mesenteric arteries. No thromi,
emoli o~ other lesions were foun in tbose arterieG or their major gr~ches;
or in the abmina~ aorta; or in the inferior vea cava, splenic, ~uperior
I!seiteric, or portal vl!ins. The majority of thé valJeular leaiona in
microscopic sections of the mesentery are interpre~ed as being the result of
(not the cause of) th necrotizing enterocolitis. Compli,cationø of ehe
necrotizing enterocolitiB led to pneumtosis; perforation~ peritonitis:
sepsis; the acute pulmonary, hepatic, splenic and renal lesions ¡ and to
death. .
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GROSS BRAIN D%~MICRO PEND

The fresh brain weighs 425.5/460 gm, and is evaluated to be within
no~i limits. Externl examination rBvBals intact leptomeningeø wieb no
subarachnoid blood identified. The gyral pattern is age-appropriate and
fully~developea. No areas of poiym1rcQ9r1a or other cort~cal lesions ar~ident:lfied 8Xt.exnlly. '

rhe trontal. temporal. parietal and occ1pi tal regions of the cor~ex are
all evalUated i:o be nQnil on externl examination. B~ination of i:he basal
struetureø reveals the presence of all crani&l ne~e9. appropriate development
an relationships of all basal vesselg in the eircle Df Willie, including eh~
basila.r an veebral arteril!s. No midlin~ herniatiDtEl of the cerebellar
tonsile are identified. The hrainstem. including pons and olivary structures
ar~ identified. Cerehellar development is age-app~opriate.

rhe brain is ~ec~ioned in coronal se~tiona. with the cut surface
demnstrating no grose ~~orrlity. The periventricular white mat~er
demonstrates no lesions. The cortical ribboJU is of appropriate thicknesl!,
and throughout i~Ð exten~ dems~rateQ no cortical necrosis. ~o lee lone of
the baiia.l ganglia or hippocamuB are identified. The calearine oort:~ isunremrkable. '-'

~h8 brl!instem is aectioned. sta.rting at the level of the medulla an red
nucløuø. Sectioning the bra1nstem from eupe~ior to inferior demstrates no
leGion of the grey or white matte~. The aqueduct is patent. The cerebellar
folia and nuclei are unremrkable.

The spinal cord is sectioned in the transverse plane. with the sectioned
surface revealin~ no iesion.

S.ctiOl Coder
i. r.iitt. hippoCIiB
2. ~Qft ~.ri.t.i earteK
3 . ara1a.~aa aD v,inalcgrd                     
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XICRO. BJ1l nBSCRIPTIO!l

SectioAe of the hippocamus from ~he left hemiephe~e demonstrate good
preservation of pyramidal neurons ~ithin Amn's horn, CA-l and CA-).
8oweer, pyramidal neuron9 ~ithin sections CA~2, CA-land the øubiculwm, all
demostrate early pyknotic nuclei, iodicativ~ of ~ither hypoglycemic or
hypoxic change. The cytoplasm of the6e associated cells i9 collapsed around
tbe nu~leUB. several small collections of mature lymphocytes are Been wt thin
the brain substance and adja~ent to the ependym in a paraventricular fashion.
Very recent thrombotic material i9 øeen within the luminal aspect of multiple
v~sBe16. Neuronal migration patterns appear to be Bge.appropriace,

SectianR at the left cerebral cortex åemnstrate no~l neuronal
layering. intact lept.oiningeii, and no leøioi ø.re ident.ified. . w

Seccions of the brainstem demnstrate periventricular ependyml restu at
the level of the olive in the medulla. sec:tions of the lower brainstem and
spinal ~ord demnstrate no abormlity.
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