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Fig. 1. Operation Number & Survival According to Hospital
Table 1. Incidence of NEC
Total NEC Operation Survival Op. survival
ICU 19,041 469 23% 81 173% 338 721% 64 79.0%
LBW o, 0, o, 0,
(1500-2500) 5,135 203 40% 31 153% 139 685% 27 871%
VLBW o, 0, 0, o,
(1000-1500) 1,132 130 11.5% 10 7.7 % 83 63.9% 8 80.0%
ELBW (<1000) 435 61 140% 13 21.3% 37 60.7% 7 53.9%

LBW; low birth weight, VLBW,; very low birth weight, ELBW; extremely low birth weight.
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Table 2. ASSOCiated Anomalies Tab|e 3 Associated Diseases
Total 18/71 (25.4 %) Total 36/71 (50.7 %)
N : 5/27 18.5 % Normal 10/27 (37.0 %)
orma (18.5 %) LBW 10/25 (40.0 %)
LBW 4/25 (16.0 %) VLBW 9/11 (81.9 %)
VLBW 411 (36.3 %) ELBW 8 (87.5 %)
ELBW 5/8 (62.5 %) ) .
Respiratory distress syndrome 16
Hyaline membrane disease 4
Congenital heart ds. 16 Retinopathy of prematurity 2
PDA 10 Intraventricular hemorrhage 5
VSD 3 Jaundice 6
TOF 1 Pneumonia - 1
ASD 1 Acutg Gastroenteritis 5
Sepsis 5
Unknown 1 DIC 2
Imperforate anus 1 Meningitis 1
Jejunal atresia 1 Candidiasis 1
Intestinal malrotation 1 Atopic dermatitis 1
Intestinal obstruction 1
Total 19 cases Total 50 cases
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Table 4. Systemic Signs & Classification According to Stage

I: Temperature instability (2), apnea (1), bradycardia (0)
II: Metabolic acidosis (12), thrombocytopenia (9)
lll: Progressive vital sign (7), hypotension (1), neutropenia (4), DIC (27)

Stage | Stage |l Stage Il
Normal 2 7 16
LBW 0 8 13
VLBW 1 5 5
ELBW 0 2 5
Table 5. Gl Signs & Classification According to Stage
I: Poor feeding (1), increasing residuals (0), emesis (0),
mild abdominal distension (4), occult Gl bleeding (0)
[I: Marked abdominal distension (30), gross Gl bleeding (10),
[ll: Fixed abdominal mass (1), erythema of the abdominal wall (23)
Stage | Stage I Stage Il
Normal 2 15 9
LBW 1 16 7
VLBW 2 5 4
ELBW 0 4 4
Table 6. Radiologic Signs & Classification According to Stage
I: Moderate abdominal distension with a mild ileus (6)
II: Significant ileus (7), pneumatosis (3), portal venous gas (5),
‘fixed’ bowel loops (17)
[ll: Pneumoperitoneum (46)
Stage | Stage I Stage |lI
Normal 0 13 11
LBW 2 14 9
VLBW 1 2 8
ELBW 1 1 5
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Table 7. Classification According to Stage

Table 9. Operation Survival According to
Birth Weight

Stage | Stage Il Stage I
Normal 0 3 20 Weight (g)  Patients  Survival (%)
LBW 0 3 16 Normal  >2500 19/25 76.0
VLBW 1 0 10 LBW 1500-2500 17125 68.0
ELBW 0 0 5 VLBW  1000-1500 711 63.6
ELBW <1000 5/8 62.5
Table 8. Laboratory findings
WBC patients % Ao 667%2 SHHES 1Y
<4000 19 271 %
4000-12000 36 51.4% 2iAl & A
>12000 15 21.4%
Platelet patients % Bﬂe AT 856307 1464/mm’, A%
<50k 17 24.6 % At 116427 g/dl, FaA] it 112
50k-150k 24 34.8% 2565 +133,931.4/mrr13. C-reactive protein
150k-300k 14 20.3 % (CRP) ¥t 893+1853 mg/dl o]t =¥
>300k 14 20.3% TRaZ 211%, WATEIE] 214%
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Table 10. Surviaval Rate According to Age of Diagnosis

Diagnosis (d)

Patients (survival/total)

Survival (%)

1~10
11~20
21~30
31~40
41~50

=51

21/30

12/15
8/12
2/2
172
22

70
80
66.7
100
50
100
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Table 11. Surviaval Rate According to Age of Operation

Operation(d) Patients (survival/total) Survival (%)
1~10 16/22 72.7
11~20 13/18 72.2
21~30 8/14 57.1
31~40 3/4 75
41~50 1/2 50
51~60 2/2 100
=61 5/7 71.4

Table 12. Surviaval Rate According to Age of Diagnosis

Body weight at operation (g)

Patients (survival/total)

survival (%)

>2500

1500-2500

1000-1500

<1000

18/24 75

17/22 77.3
3/7 42.9
1/2 50

Table 13. Surviaval Rate According to Sex

Patients . .

Sex (survivalftotaly ~ Suvival (%)
Male 33/47 70.2
Female 15/22 68.2

Table 14. Surviaval Rate According to Gestati-
onal Age

Patients . o
GA (wk) (survival/total) Survival (%)
<37 18/26 69.2
=37 30/43 69.8
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Table 15. Surviaval Rate According to Involve-
ment

Patients . o
Involvement (survivalltotal) Survival (%)
Single 15/16 93.8
Multiple 27/36 75
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Table 16. Surviaval Rate According to Involved Site

Involved site Patients (survival/total) Survival (%)
Small bowel only 37/46 80.4
Colon only 2/2 100
Small bowel & colon 8/14 57.1
Table 17. Incidence According to Gesta- oy S
tional Age in FIP
Gestational Patient % T 178 T 9y Hles L131o%leH
age (] Mo, vl%ork 64792 watoluth £ WES
= " oAk RYTHE 17, ARAZIE AF 2 F vl
>37 6 35.3%

AL ol Ao Ferl= AR

3 T WA 2 el (10, 1), 1 1-3 5 Atelol A Wo] AU (F 2,
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3= Aont AEgo] Yo (T 16). Bk AArAA WES it 11,466.3+
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Table 18. Classification According to Stage in FIP

Stage | Stage I Stage I
Normal 0 1 2
LBW 0 0 4
VLBW 0 0 1
ELBW 0 0 3
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A} 7124 NEC (), FIP ()

e FEAL ol
gAolgs . HEHD FUTEHS -
A4 3 4 Brith weight kg Gestational Age weeks

kg

F= Mo A HAd S X-ray findingS FA13] FAA L.
Bell MJ: Neonatal necrotizing enterocolitis. Therapeutic decision based upon clinical
staging. Ann Surg 1978:187:1-7 |4 <1-&3}3 54 th

Stage I - suspected NEC
Stage I - definite NEC
Stage IlI - advanced NEC
Systemic Signs:
[ Temperature instability ( ), apnea ( ), bradycardia ( )
II: Metabolic acidosis ( ), thrombocytopenia ( )
II: Progressive vital sign ( ), hypotension ( ), neutropenia ( ), DIC ()
Gastrointestinal signs:
I: Poor feeding ( ), increasing residuals ( ), emesis ( ), mild abdominal
distension ( ), occult GI bleeding ( )
II: Marked abdominal distension ( ), gross GI bleeding ( )
III: Fixed abdominal mass ( ), erythema of the abdominal wall ( )
Radiographic finding
I Moderate abdominal distension with a mild ileus ( )
I Significant ileus ( ), pneumatosis ( ), portal venous gas ( ), “fixed” bowel
loops ()
III: Pneumoperitoneum ( )
Paracentesis:  Yes No

Postive ( ), Negative ( )



4T o AN AY -l iole B A vy AFEA- 83

ArL 270 = Y AALE 7199 FAIL.

WBC ____ /uL,Hb g/dL, platelet /uL
CRP mg/dL

T

200 d _ €9 _d &5A kg, ol A% & F

Extent of necrosis :

single () or multiple ( )

Eaie) 9%, cm  dudodenum ( ), jejunum ( ), ileum ( ), ileocecal valve ()
4] % cm ascending ( ), transverse ( ), descending ( ), sigmoid ( ),
necrotic lesions HlF & FEA|S) FAAQ (o [] [ )
duodenum jejunum ileum
[ [ [ |
acending colon transverse colon descending colon sigmoid colon
[ [ [ [ |
g

Suture of perforation site ( )

Resection and anastomosis ( )

Resection and stomal formation ( )

Multiple resections and multiple stomas ( )

Proximal stoma and second-look laparotomy ( )

Drain insertion only at laparotomy (patch, drain, and wait) ( )
Bedside Primary peritoneal drainage (PPD) ()

7| et

TE T P
wound problem ( ), anastomosis leakage ( ), stomal complication (stricture, prolapse,

retraction, necrosis), adhesive obstruction ( ), NEC recurrence ( ), Post-NEC stricture
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Necrotizing Enterocolitis

- A Survey by the Korean Association of Pediatric Surgeons -

SK Lee, DY Kim, SG Kim, WK Kim, IK Kim, SY Kim, SC Kim, JE
Kim, JC Kim, KW Park, WH Park, JM Seo, YT Song, SM Oh,
JT Oh, NH Lee, DS Lee, SC Lee, YS Jun, SY Chung, SE Chung,
KJ Choi, SO Choi, SH Choi, SJ Han

Korean Association of Pediatric Surgeons

A nationwide survey on necrotizing enterocolitis (NEC) was undertaken among
members of the Korean Association of Pediatric Surgeons. The members were
required to complete a questionnaire and the case registration form for each
patient during the three-year period from July 2001 to June 2004. Eighty one
patients were included in the questionnaire, but only 71 patients were registered
from 22 members in 16 hospitals. At the same time survey on focal intestinal
perforation (FIP) was undertaken and 17 patients were registered from 11 members
in 10 hospitals.

Total 19,041 newborns were admitted to neonatal intensive care unit during the
study period. Eighty one patients (17.27 %) were underwent surgery among 469
babies who were managed under the impression of NEC. The male to female ratio
was 2.1:1. The premature were 60.6 %. The most common site of involvement was
ileum. Overall and operation survival of NEC were 72% and 79 %, respectively. The
survival was lower in smaller babies, multiple segments involvement and
involvement of both the small and large intestine. But there was no difference in
survival according to sex or prematurity.

The FIP showed very similarity with NEC in terms of incidence, and the age of
diagnosis and operation. But the survival was much better and 100 %.

The results showed the clinical characteristics of NEC and the trend of
management in NEC in Korea. In the future we hope we can discuss about this
topic in prospective manner.

(J Kor Assoc Pediatr Surg 12(1):70~85), 2006.

Index Words : Necrotizing enterocolitis, Focal intestinal perforation

Correspondence : Suk-Koo Lee, M.D., Ph.D., Division of Pediatric Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine, 50 Ilwon-Dong, Kangnam-Gu, Seoul 135-710, Korea

Tel : 02)3410-3464, Fax : 02)3410-0040
E-mail: sklee@smc.samsung.co.kr
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