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Neonatal Necrotizing Enterocolitis : Pathologic analysis of 14 cases

Yeon-Lim Suh, M.D, and Je G. Chi*, M .D.
Departments of Pathology, Inje University Seowl Faik Hospital and Seoul National Universitv*

We reviewed surgical or autopsy specimens of the gastrointestinal tract from 14 patients with
necrotizing enterocolitis(tNEC) to define the specific pathologic findings and the pathologic
changes of the bowel in the premature and fullterm infants, and then to see how these findings
are related each other and to clinical features.

In two-thirds of patients two or more continuous segments of the gastrointestinal tract were af-
fected, and the ileum and colon were by far the most common sites of involvement. Path-
ologically, coagulation necrosis, inflammatory reaction, ulceration, microthrombi, overgrowth of
microorganism, and perforation were the leading changes of NEC. On the basis of these
histopathologic findings of the involving intestine, we could classify the pathology of NEC into
two different histologic tvpes. Type 1 and II are thought to represent pathologic changes of the
intestine in acute and chronic stages of disease process., The symptom duration of the patients
was significantly different between two types. The pathologic changes of the involved bowel
were similar in both premature and fullterm infants, although the premature tended to have
type 1 and the fullterm babies had more cases of tvpe II. These pathologic changes could be asso-
ciated with various clinical manifestation of NEC. (Korean J Pathol 1993; 27: 115—124)

Key Words: Neonate, Enterocolitis, Neonatal necrotizing enterocolitis
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& Aty o} Aol Ae AwEA gaeHFig 1).
A kg FAPF FHe] 5(35.7%)%cH olF Jele
ateb g Aabg cbge® Adatdn 99(64.3%)
5 FA7] o|4g AWEgo 3¢ A3 A,
2ellE A2atal 8 lde F3s A3E d5sked I
g, lele §, 4238 o Adag df3ez ez
1ol Amoflaye 2aba= A4 #3282 31H34
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£, 240(14.3%)7F 2 HE, 1=0(7.1%)7} =& 34
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23 el (Table 1). Setd ez Sadajags) A o
of A F[asgled 3L T4 =2v FHHeE AU
Zk o] 5el(35.7%)9d 2 9a4(64.3%)= 10cm °l4
£ oL£3e sy, He|HFHoz T4
7t Gellell A #he] AEE FAWEgr 3dle 1FHEF
o, 4ol v Ao FEEt GF0EE 1346

Esophagus Stomach  Small bowel Colon  Recturmn | No. of cases
== 3
s3] 2
L LT 2
e 2 Fig. 1. Anatomical sites by in-
PRI SN | 1 volvernent of necrotizing en-
LT T 1 terocolitis.
L | 1
m--m-!..,.. '''''''''' L ) 1
T v 1
1 5 13 7 2

"The ducdenum 15 s5pared in all cases.
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Table 1. Frequency distribution of major histopatho-
logic findings in 14 patients with necrotiz-
ing enterocolitis

Histopathologic findings No. of cases(%)
Ischemic necrosis 14{100.07
Fattern: Segmental or focal 5(35.7)
Continuous B(64.3)
Depth: Mucosa 4(28.6)
Muscle coat 214D
Tranzmural B(64.3)
Inflammatory reaction 13(92.9)
Ulcer 11{78.5)
Depth: Mucosa 4(28 6)
FProper muscle 4(28.6)
Serosa 3(21.4)
Base: Infarct 4(28.6)
Granulation tissue 1(7.1)
Combined B42.0)
Peritonitis 10(71.4)
Microorganism in tissue 10{71.4)
Microthrombi in vessels O{64.3)
Hemorrhage T(50.0)
Mucosa 7(14.3)
Sersa 1(7.1)
Transmural 4(28.6)
Pseudopolyp formation 6(42.9)
Blebs 3(21.4)

Table 2. Gross and microscopic characteristics in two types of necrotizing enterocolitis

Findings Tvpe | Tvpe Il

M acrosocpic
Hemorrhagic necrosis Multiple Multiple

Irregular Irregular

Mucosal change Mammillated Pseudopolyps
Ulcer Absent or minimal Fresent, multiple
Thickness of wall Thinning Variable
as bleb Present Absent

Microscopic
Ulcer base
Ulcer depth
Ulcer nature
[Inflammatory reaction

Inflammatory cells
Peritonitis

Coagulation necrosis

Mucosa Transmural
Sloughing Undermining
Little Severe
Superficial Transmural
Acute Chronic
Often Commeon

Coagulation necrosis & granulation tissue
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Fig. 2. Type | NEC. The entire intestine is dusky, di-
lated, and friable, But the duodenumiD) and
rectum(F ) remain intact.

M 274

A 2% 1993—

sebdAd a2 ul Addale] Faef
(Fig. 6~10). &g A1 He
“&"ﬂl" = EaAd el dbs], A 282 Fakdy

BEANLAE Al H3 A% AEg 2o @A
o el&] Fubyl Sutede A | He) 57%, 4 2#o 86
%ell A Fhabs] gl e},

3. gdH 54

debzb 10%(71.4%) =lol7} 49 (28.6%) 22 e}
ol 4 WEs Zusledn dyde AF 39le)s Mg 2
A slabrb] F FEE| gl 299404 429 4}
o 7} 5=1(35.7%), 149 wlute] 47(28.6%), 15~28

Eals)o] Qgiet
ll':'EfT'I-nJ o _r__.{l

el 39(21.4%), 43~56%0| 29 (14.3%)=| g}, &
A4 a2 3000 gmel 4 3500 gm #telel #atz} 6
6, 2,000 gmoi 4

2(42.9%). 1.500~1,5999 gme=|

Fig. 3. Type | NEC, The mucosal surface of the small
intestine is smooth and mammillated, The
blebsiarrows) are evident through the thin
bowel wall.

Fig. 4. Type 11 NEC. The necrotic mucosa of the
small intestine 1s studded with numerous
punched-out or geographic ulcers.
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Fig. 5. Photomicrograph of Fig. 1. Typical gas-filled
spaces are noted in the mucosa and submuco-
sa af the necrotic bowel wall.

3000 gm v|ute] 2de)gich olabr| ke =4k} uhat
o] ztz} 7w do|glci(Table 3). &7 &gt} THF 3
ol 2p whstol 1wlo] glal ) zbed wla) A Feo|ain o
o] 2] w]sel 43} ubsbe} L 2 94173k H
gl A2 zba ik §els) Ruba] sk 3
He gl zr|ekulzlas] 2a(14.3%), 4% (28.6%)¢]
el gule|gen] 129(85.7%)e] A 4-Eatelsl
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ubed 4] 7| = Flole) 64.3%7F EAE 20| g
N2 ZAzF gy gdF:qd el wEgich F T
(50.0%)0] AE Tde|d, 2ale] A& |~25 Alo] ]
wWa] JF~4F 2lejel], 4ule] S5~6Fell ke sl
(Table 5). 9= 2] 3te}z} pupeliad o] Bel= -3
o), lell= A" o2 Algle] Zel=gck 79778
%ol dldFoz Alnbsein o|F 49 AHF A of
o] Fela=lA"mflgd) EF2AdEEH(1YE) =€
Al Ea(lu)e] Fubsieich Jbeia] 29(22.2%)
e w472 (germinal matrix) Sde] 28k =3}
i} 23 HAg Selo] Alglojgich frde] Fhxjol
p|dl2o| wieksgi=cl E. coliz} 3=, o|F 2el& =
= eba|d] R ute] 2 4e] 2hxh Edlufeksain 18
of YT A agbokdd Hrl4d W Wrchs
Azl el ik gic) $e] o]AEE5E 3odv) el
wlj okof A | 2el 7} WHofl 4], Lof| 2] B wl Ao ul] kel
d AEEedn 2o Apge] AEF A== 2] wigked

% Fig. 6. Coagulation necrosis of
% the mucosa with ghost-like ap-
pearance of the villi, submu
H cosal edema, and minimal in-
i flammatory cellular response,
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Fig. 7. Necrotic mucosa with
heavy infiltrate of acute in-
flammatory cell and colonies of
bacteria.

- Fig. 8. Pseudopolyp formation
= with multiple, undermining,
deep ulcers.

..........

ok fdEae A &2 wl=els 124, abatel
= 154e]glct, U84 FF4L ol Sobe] A4 530
AHF, 3o LF2akdt AT, 2990 HAawA F
abzt wjgFe] $m gladch xR ghdels 6 e
fakstd S48 Zadieln 1Eel AAgelslqd
(Table 4). ®l=eobes 1"H(ZE8kgls 23 6%
2000 gm ol dke] MM Felna 2v-E F:r|ckToid
o| 252 24l 12 At AT Eabslsis =
stel THE 69E 25 AL AFTE 2 et
Iwdgte] 41712H395 )= wl#l A AlF(2120 gm)e]
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Fig. 9. Pseudomembrane com-
posed of inflammatory cells
mucus, and epithelial debris lie
on the polypold mucosal sur-
face.

Fig. 10. The reparative mucosa
shows regenerative surface ep-
ithelium and atrophic villi.

Table 3. Age, birth weight, and gestational age of 14 patients of NEC

Age Mo of case(%) Sirth Weight No of cases(%) Gestational Age No of cases(%)
(day) (2m) {week)

014 4(28.6) 1500~ 1999 6(42.9) 30-33 2014.3)
15~28 3(21.4) 2000~ 2495 1(7.1) a4 ~37 H35.7)
20~42 5(35.7) 2500~2999 1(7.1) 38~42 7(50.0)
43~56 2(14.3) 3000--3500 G(42.9)
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Table 4. Major initial problems of 14 patients with

Table 5. Age at onset of gastrointestinal svmptoms in
14 patients with NEC

NEC
Total no Premature Fullterm
Clinical findings of cages  infant infant
(%) Mo, of cases
Gl symptoms B(57.1)

anly 5(35.7) 0 )

with sepsis 3i21.4) 2 1
Low birth weight Bl42.9)

only 3021.4) 2 1

with RDS 3(21.4) 3

RDS: respiratory distress syndrome
GI: gastrointestinal
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Table 6. Microorganisms isolated from 6 patients

with NEC -
—— .
Microd i Culr ample N of
lCroorganism Ure samp cases
E. coli Bloodi2), stool, 3
lung tissue
Staphylococcus aureus Blood, stool |
Pseudomonas aeruginosa  Lung tissue 1
(Gram positive anaerobes  Ascitic fluid 1
1

Candida Intestinal fluid
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