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Comparison of Clinical Finding and Mortality Rate in
Neonatal Gastrointestinal Perforation due to Necrotizing Enterocolitis
and Other Causes

Kyung Ji Kang, M.D.", Ji Hyeun Song, M.D.!, Chun Soo Kim, M.D.",
Sang Lak Lee, M.D.", Soon Ok Choi, M.D.%, and Woo Hyun Park, M.D.”

Departments of Pediatrics' and Pediatric Surgery’, Keimyung University School of Medicine, Daegu, Korea

Purpose : This study was conducted to compare the clinical features and outcome of neonatal gastrointestinal
perforation due to necrotizing enterocolitis (NEC) and other etiologic diseases (non-NEC).

Methods : The medical records of neonates, admitted to the neonatal intensive care unit of Dongsan
Medical Center for gastrointestinal perforation between January 1999 and December 2009, were reviewed
retrospectively. The admission records for clinical findings and mortality were reviewed and statistically
analyzed for both groups.

Results : Among 28 neonates, NEC group was 35.7% and the other group (intestinal atresia, malrotation,
meconium peritonitis, etc) was 64.3%. The mean gestational age was significantly shorter (32.8+4.6 weeks
vs. 36.8+2.7 weeks, P=0.028) and the mean diagnostic day was significantly later (16.3+£9.7 days vs. 2.2+1.8
days, P=0.001) in the NEC group than that of the non-NEC group. The mortality rate was markedly higher in
the NEC group (50%) than that of the non-NEC group (5.6%)(P=0.013). By simple logistic regression analysis,
gestational age (OR 0.69, 95% CI: 0.51-0.95, P=0.022) and NEC (OR 17.00, 95% CI: 1.60-181.36, P=0.019)
were the significant risk factors to increase the mortality rate. Multiple logistic regression analysis showed NEC
(OR 7.70, 95% CI: 0.55-108.06, P=0.130) and gestational age (OR 0.79, 95% CI: 0.58-1.09, P=0.151) were not
the significant independent risk factors.

Conclusions : This study found that gestational age was shorter and mortality rate was higher in the NEC group
than the non-NEC group. However, after multiple logistic regression analysis, NEC or lower gestational age
itself did not increase the mortality rate significantly.
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Table 1. Etiology of Gastrointestinal Perforations in 28
Neonates

Etiology No. (%)
Necrotizing enterocolitis 10(35.7)
Intestinal atresia 7 (25.0)
Malrotation 3(10.7)
Meconium peritonitis 3(10.7)
Spontaneous intestinal perforation 2(7.1)
Congenitalmegacolon 1(3.6)
Gastric teratoma 1(3.6)
Cystic lymphangioma 1(3.6)
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Table 2. Clinical Features of NEC vs. non-NEC

Factor NEC non-NEC  Total P
(n=10)  (n=18) (n=28) value
Prematurity,n (%) 7(70.0) 8(44.4) 15(53.6) 0.254
Male, n (%) 6(60.0) 11(61.1) 17(60.7) 1.000
C-sec,n (%) 6(60.0)  9(50.0) 15(53.6) 0.705
Inborn, n (%) 6(60.0) 13(72.2) 19(67.9) 1.000

Abbreviation : NEC, Necrotizing enterocolitis; C-sec,
Cesarean section

Table 3. Perforated Site of NEC vs. non-NEC
NEC non-NEC Total

Site (=10  (n=18)  (n=28)
stomach, n (%) 1100)  2(11.1)  3(107)
Jejunum, n (%) 202000 2(11.1)  4(143)
lleum, n (%) 4(400)  9(500) 13 (46.4)
Colon, n (%) 2(00)  4(222)  6(214)
Multiple site,n (%) 1(10.0) i 1(3.6)
Unknown, n (%) - 1(5.6) 1(3.6)

Abbreviation : NEC, Necrotizing enterocolitis

Table 4. Mean Gestational Age, Diagnostfic Day and
Mortality Rate of NEC vs. non-NEC

Factor NEC non-NEC P value

Mean gestationalage,  32.8+4.6  36.8£2.7  0.028
weeks

Meanday of diagnosis ~ 16.3t9.7  2.2+1.8  0.001

Mortality rate 50.0% 5.6% 0.013

Abbreviation : NEC, Necrotizing enterocolitis
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Table 5. The Association of Risk Factors with Death by
Logistic Regression Analysis

Oddsratio P

Factor (95% Cl) value

Simple logistic regression
Male/female
Preterm/fullterm

0.23(0.03-1.59)  0.137
6.00(0.60-60.16)  0.128
0.69 (0.51-0.95)  0.022
17.00 (1.60-181.3¢)  0.019
2.00(0.30-1327)  0.473

Gestational age, weeks
NEC/non-NEC
C-sec/vaginal delivery

Outborn/inborn 0.00 (0.00) 0.999
Multiple logistic regression
NEC vs non-NEC 7.70(0.6-108.1) 0.130

Gestational age, weeks 0.79 (0.58-1.09) 0.151

Abbreviations : Cl, Confidence interval; NEC, Necrotizing
enterocolitis; C-sec, Cesarean section

— 110 —



784 9 1 — Aok g Aol A AAMS FE 7[eht e vl —

% Qe AP PO 2 v Ak 33l i
AT Alme) 37H1 B8, AFh AN P
u g T20] o) gt pheislo] 2852 Ado] 5]
QALK ok 13| 91010 AAY e, Fk ),
Ao} Fod<zo]| 94@_} eleAlel Ay Zo] 9l on FA}AS
o] 7 B RIS Ro|u' 00 1 Azp5e] 7-9-of
5= A o 1 35.7% % 718 W2 101k Aot
oA oFol 28t vk 3ol Wsl | st 1981
d Nagaraj %] indomethacin #+2] A4S 2]-& ®.aL
atolom 22 thERA] Bae F4 w4k indome-
thacin Fofxrel ] 2pd e 8 W= 7F4179095%
218978 1.24-14.08) =tk a3tk Hlsol 53] 4
ngolol| A A & 37| dexamethasoneFo{ol A &
o] W] ok2- T 91 HF W7} 1.739(95% A1)
77 1.20-2,51) Erhs v A A% Qlef ok
oI5k HEw FoE QFitk
A8 HFe A F3hd e ek W= ZahA]
201 1996 Grosfeld 5 A% 2702 o] 2140}
SH7TAIAE] 20k 17978S T e = P g3 vl
el om 115 24 270 9] Aot 13970l A
A g 9de] 7578 (54.0%), 2174 X}?ﬂ Ago
%) O TH-E-5 AA|SF AL, th0 2 7€) 3]0 o]
88 (8.0%)°13{tt 20079 =l Kim §'1& w0} 297
Alato] FAMY o] 189 (62.1%), AhEd 4HF 6
(20.7%), 71EF €] 58(17.2%) O = K.118te] 214Jo} 91
U 2dgolM A ol 7HE Fo3E YUYE BolFaL
Aom A2}59] A, vlsote} whatolS Z3Hl 2879
WlohS ti o w2 skol om A 4l 1078(35.7%), &
| 778(25.0%), 7t 3o 38 10.7%), AP &

A 29719 0.2 DAV B o] 714 v Aelelg)

w
(&}
ol
—~
N}
—
(@)}

>

A el 1 S’%Et tPgol 454%%2 7}%} BT

i G
ol slg0) 714 B B Peloic) 170 A
HAAT F 1A ABHANE S 5 ol ol

Diesen 57 ®.1ol 49 A7 omentum) ol 23 2H¢d
A2 A= 90k

A A RIE Aol 1S & 4= §lont o) el
T OS] HarefA] o) wkorom Y ool A
T o ekt

v groboll A Aol W M7} o Tan 5'3)
Grosfeld 5%, Borzotta®} Groff 3= Ao} 2421 -3
A mlgrobE frofet FQIALE BIslGit) vgol= 4l
A 7)) mAdg e 2 v AFaH 280 vlgstar 3

T8 ARKE ut 2ol sl 9] S8 A ae]
olghEo] a1 FikE theket 0 2 APEo| S
= A0 defA] QIR AapEe] A9 n|golrt
53.6%% 1743 A3 W=7} vhatolit} 359ka1 53] 2
AP el A mlgsol o] 700% Al FrolsiAl 3
7 AElF=Eo] ZTEkrErt Stk

A DS ALl S 2] Aot 1 S
AT 157 oy sk FAMY A WA 7 o
ARlel] vl3)] o] A A 27 el A 2lA¥elr] ntel]
A 7 s 210 2 A Yokt Kim 1
AP Aol M ) A E-2 et 181F130U=E AFl HF
T 671429 B} FolaA A ATk R)ar, A2k
59 A% HAMY Aol Ay Wvko] AR Het
1631974 2 7eb2] 2.2+1.8% Wrk-folaiA| =ik

2o A 57 AR Ee] e e Wy
A AJote] APLE-S 2| &R 07 7L/\g].oq4*6~9 19794
Prévot 570l 2J8 70.0%% AFg-E0] 3=3Eo1} 19961
Grosfeld 5%l 2Jabd 33.5% =2 723130k el =
A Hg Aok Abd-E-L 1980 Chung 5]
77.8%, 1992 Kim 5°0] 58.8%2 K.115}9] ©1} 2007'd
Kim $''& 125% 2 B 118}0] 114 3415 Hola glor
1 QAo M o] A AFLE-2 21 4% 2 YERITE

1992 St—Vil 5°, 1996\ Grosfeld 53} 20094
Asabe 5°& 183 A AAotE HAMY At 71k
0 % )3 APEko] St-Vil 503} Asabe 592 F 17t

ZAAZ T Aol folsiAl AtelE Hol HAMY A<
o] ZJekRL} Qu|)A % AT AeTEo] vk

H 5k o Ax}50] AT Hit AEFE w4 7

$
=

:

¢



Kyung Ji Kang, et al. : — Comparison of Neonatal Gastrointestinal Perforation due to Necrotizing Enterocolitis and Other Causes —

A AT (32.814.65)0] 7]ERE(36.8
FrolaA ket 18Y Grosfeld 5192 5 #27F ﬁé & A
T FAAT] 2ol BAIEHA ] o) do] Slrka 1

g

TSk Bl ATE) s 2L FA T AR E
]473 83.3%% 71eF2] 11.5-31.8% X1} +2laH] =

3L AAREE] 739 A A APEE 50.0%, 71\

T /\]-”L 5.6%% A F el APd-Eo] el =
Xtk Borzottagh Groff'+= 052 /\i?l TAE Kol At
73 el oJgt AT v @lel oJsk AT
AP BlaskolS o) AA Zfe)7t glvkar Barsko]

APGE2] HRlo] IS e AA K= =4k mlsof
= A AP ES FolE Freleh A7 Ak B
31910 Kim ' ZAatotol| A ZAMY e} 2k g
BB APSE vlaste] FAME el A 11.19%, A
FA] ATl 16.6%2 EAIZ ZFo) 7k Ylrkar B
Bt} T 3]l AP S folg S1E

QA VR w2 Al 2t ALY S SRR
Tk 2AIXE] S7EAE AlaE A Al 2 ALY
o) 7710 oAk AT Ao} APHE Z7te] =2lAol
Ao etz 2l o= A gt
Shol=2] W2 A O = Q18] FHkE ool AbLE
7kl ks m]Rl o S s 5 247e] 75 ]
Zrolty) whatol o 2 ko] oAbA &
A& 8l mlsokro] 7HA= ofe] Fokd T AN

R _

=
=
ol 1 S1gelAHE ShR1sh A7 AR 0% AL

ro

mﬂ‘.

mim

L

solsieic)

L84

L

\Ir_{m
d

Fril

r
&

References

1) Haartman GE, Boyajian MJ, Choi SS, Eichelberger MR,
Newman KD, Powell DM. Abdominal surgery. In: Mac-
Donald MG, Mullett MD, Seshia MMK, editors. Avery's
Neonatology, pathophysiology & management of the
newborn. 6th ed. Philadelphia: Lippincott Williams &
Wilkins; 2005. p.1113-23.

2) Holgersen LO. The etiology of spontaneous gastric per-

~

foration of the newborn: a reevaluation. J Pediatr Surg 1981;
16:608-13.
3) Bell MJ. Perforation of the gastrointestinal tract and peri-

tonitis in the neonate. Surg Gynecol Obstet 1985;160:20-6.

4) TanCE, Kiely EM, Agrawal M, Brereton RJ, Spitz L. Neo-
natal gastrointestinal perforation. J Pediatr Surg 1989;24:
888-92.

5) St-Vil D, LeBouthillier G, Luks FI, Bensoussan AL, Blan-
chard H, Youssef S. Neonatal gastrointestinal perforations. J
Pediatr Surg 1992;27:1340-2.

6) Asabe K, Oka Y, Kai H, Shirakusa T. Neonatal gastro-
intestinal perforation. Turk J Pediatr 2009;51:264-70.

7) Chung KS, Park JS, Son YM, Lee KY, Yun DJ. Clinical
study of gastrointestinal perforation in the newborn. J
Korean Pediatr Soc 1980;23:220-7.

8) Kim KN, Jang YT, Lee OK, Kim WS. Clinical study of
gastrointestinal perforation in the newborn. J Korean Pediatr
Soc 1992;35:476-83.

9) Emanuel B, Zlotnik P, Raffensperger JG. Perforation of the
gastrointestinal tract in infancy and childhood. Surg Gy-
necol Obstet 1978;146:926-8.

10) Grosfeld JL, Molinari F, Chaet M, Engum SA, West KW,
Rescorla FJ, et al. Gastrointestinal perforation and peritonitis
in infants and children: experience with 179 cases over ten
years. Surgery 1996;120:650-6.

11) KimJR, Park NR, Shin SH, NaJY, Lee HJ, Joung KE, et al.
A Comparison of necrotizing enterocolitis and spontaneous
intestinal perforation in preterm infant. ] Korean Soc Neo-
natol 2007;14:178-86.

12) Miller BM, Rosario PG, Prakash K, Patel HK, Gerst PH.
Neonatal intestinal perforation: the "crack” connection. Am
J Gastroenterol 1990;85:767-9.

13) Izraeli S, Freud E, Mor C, Litwin A, Zer M, Merlob P.
Neonatal intestinal perforation due to congenital defects in
the intestinal muscularis. Eur J Pediatr 1992;151:300-3.

14) Tarrado X, Castafion M, Thié M, Valderas JM, Garcia
Aparicio L, Morales L. Comparative study between isolated
intestinal perforation and necrotizing enterocolitis. Eur J
Pediatr Surg 2005;15:88-94.

15) Waurtzel D, Nicosia RF, Yoskovitch A, Zubrow AB. Neonatal
intestinal perforation caused by intestinal muscularis defect
associated with vascular ectasia. J Matern Fetal Med 1996;
5:18-21.

16) Nagaraj HS, Sandhu AS, Cook LN, Buchino JJ, Groff DB.
Gastrointestinal perforation following indomethacin therapy
invery low birth weight infants. J Pediatr Surg 1981;16:1003-
7.

17) SharmaR, Hudak ML, Tepas JJ 111, Wludyka PS, Teng RJ,
Hastings LK, et al. Prenatal or postnatal indomethacin
exposure and neonatal gut injury associated with isolated

intestinal perforation and necrotizing enterocolitis. J

— 112 -



784 9 1 — Aok g Aol A AAMS FE 7[ehE e vl —

Perinatol 2010;30:786-93. infants. Am J Surg 1988;155:447-52.

18) Halliday HL, Ehrenkranz RA, Doyle LW. Early (<8 days) 20) Diesen DL, Skinner MA. Spontaneous sealing of a neonatal
postnatal corticosteroids for preventing chronic lung disease intestinal perforation by the omentum. J Pediatr Surg
in preterm infants. Cochrane Database Syst Rev 2010;20: 2008;43:2308-10.

CD001146. 21) PrévotJ, Grosdidier G, Schmitt M. Fatal peritonitis. Prog

19) Borzotta AP, Groff DB. Gastrointestinal perforation in Pediatr Surg 1979;13:257-66.

A 1 AlAoL 9P a3 Wik AP o| =2 AN A AS thE WIS Bl S B3l AFEE S 1A
dobw 112} 3}3ITE
1 1999 195E] 2009 129714 Algr)eln St QE%OM H? I HAFo = &3 Ao} 28782 FaFA]
15 2ANE B3 HAV AR Ve 2 B k.
Znt: delo g FApg o] 357% 2 71 Wekal 7|el d1eg “ léﬂ 4 3o, B Bkl o] 64.3%31
o} A Aol el AEjFEo] Wil (32.8+4.65F vs. 36.84275 P=0.028), 3 Xgkdo] 9] 01(16.3
+979 vs, 2.2 £1.8%, P=0.001) AFEE0] =4THS0.0% vs. 5.6%, P=0.013), T 37 E-Alel| 4] AJEfZH(OR 0.69,
95% CI: 0.51-0.95, P=0.022)%} A A<4(OR 1700, 95% CIL: 1.60-181.36, P=0.019)0] f-2J3+ 913101219 o} t}5
Z2A2E] FHEol| A= Z|AH AFHA(OR 770, 95% CL: 0.55-108.06, P=0.130)2} AJERFH(OR 0.79, 95% CL 0.58-1.09,
P=0151)2 F-2ide] §Idch.
AE A FETlA Folsl AlEFEe] Yl AlgEe] w9kou) thE SR AT vk AlEFE A
A= AFEE F7H] Fo@ A8 o3I

0 OE TR i}

S Ho| (Ao g AT, AP A

— 113 -



