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Abstract 
A retrospective study comparing 16 full-term and 18 pre-term neonates with NEC 

operated on at Siriraj Hospital between 1987 and 1999 is presented. Major risk factors leading 
to NEC in full-term neonates included sepsis, SGA, birth asphyxia, severe jaundice requiring 
exchange transfusion and chorioamnionitis. Although full-term neonates developed NEC earlier 
than pre-term neonates (8.56 days vs 12.78 days), the average ages of operation in both groups 
were the same. There was no difference in CBC and bacteriological culture's results between 
term and pre-term patients. The decision to conduct operative treatments for full-term neonates 
with NEC was mostly based on only clinical signs of peritonitis (56.25%) before the pneumo­
peritoneum developed (31.25% ). II eo-caecal region was the most common site of bowel necrosis 
in both premature and full-term infants. Although term infants had a better 3-month survival 
rate than pre-term neonates (75% and 61% respectively), both groups had the same surgical 
complication rates. 
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Necrotizing enterocolitis (NEC) is a 
worldwide problem that has emerged in the past 25 
years as the most common gastrointestinal emer­
gency in neonatal intensive care units. It has been 
associated with prematurity, being more common 
among infants weighing < 1,500 g at birth. Never-

the less, it is estimated that 7-13 per cent of NEC 
occurred in full-term infants(1,2). Because little is 
known about the NEC in larger newborns, we per­
formed an exploratory analysis of retrospective 
information obtained from all NEC cases who 
required operations during the last 12 years. NEC 
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in full-term neonates were compared with pre-terms 
to identify different risk factors, clinical manifesta­
tions, results of investigation, indications of opera­
tion, surgical findings and outcomes. 

MATERIAL AND METHOD 
The medical records of all infants with a 

diagnosis of NEC, who required operative treat­
ments and were admitted to Siriraj Hospital be­
tween March 1987 and July 1999, were collected 
and reviewed. All collected data included all clini­
cal backgrounds (i.e, sex, gestational ages, birth 
weights, routes of delivery, Apgar scores, presence 
of recognized risk factors), onsets of NEC and all 
clinical manifestation details, radiological findings, 
laboratory parameters before operations, bacteriolo­
gical cultures, operative findings as well as opera­
tive treatments and results. In order to demonstrate 
the different clinical manifestations and results of 
NEC which occurred in full-term neonates clearly, 
we compared all information of these full-term 
infants with those of neonates who were born pre­
maturely and operated on at the same period of 
time. 

All comparable quantitative data were 
analyzed by the Student's t-test for unpaired groups 
and the qualitative data were compared by the 
Fisher's Exact test. The statistical significance was 
defined as p value < 0.05. 
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RESULTS 
Of 34 NEC patients treated surgically in 

Siriraj Hospital between March 1987 and July 1999, 
16 were full-term neonates with gestational ages 
greater than or equal to 37 weeks. Sex, gestational 
ages, birth weights, routes of delivery are revealed 
in Table I. Small for gestational age which was 
defined by a birth weight of less than the tenth 
percentile of gestational age, was identified in 
31.25 per cent of full-term infants, compared to 
17.65 per cent of pre-term neonates. Most infants 
were born by the normal vaginal route and the 
percentages of abnormal delivery compared to full­
term and pre-term groups were the same. Two pre­
mature neonates developed NEC following abdo­
minal operations, i.e., a primary fascial closure for 
gastroschisis and an ileal resection with double 
ileostomy for ileal atresia. Two full-term neonates 
developed NEC following intestinal operations. A 
full-term neonate had duodenoduodenostomy done 
for duodenal atresia and the other one had colos­
tomy performed for an anorectal malformation. 

Risk factors contributing to NEC are 
demonstrated in Table 2. Although full-term neo­
nates had a lower incidence of birth asphyxia com­
pared to premature neonates (26.67% vs 56.25% 
respectively), asphyxia was the major risk factor of 
NEC in full-term neonates compared to the normal 
full-term neonatal population. Other risk factors 

Table 1. Sex, gestational ages, birth weights, routes of delivery of all necrotizing enterocolitis. 

Preterm (n = 18) Term (n = 16) Total ( n = 34) 
Sex Male 12, Female 6 Male 9, Female 7 Male 21, Female 13 

Average GA +,- SD (weeks) 30.83 +,- 2.6 38.06 +,- 1.18* 34.24 +,- 4.19 
Range of GA (weeks) 27-34 37-42 27-42 
Average birth weight+,- SD (gm) 1443.89 +,- 391.88 2627.50 +,- 485.85* 2000.88 +,- 738.92 
Range of birth weight (gm) 810-2200 1910-3570 810-3570 
Small for gestational age 17.65% (3/17) 31.25% (5/16)** 24.24% (8/33) 
Available data of delivery n= 16 n= 16 n= 32 
Normal vaginal delivery 62.5% (10) 68.75% (II)** 65.63% (21) 
Abnormal vaginal delivery 25.0% (4)a 0% 12.50% (4) 
Vacuum delivery 0% 18.75% (3)b 9.38% (3) 
Caesarian section 12.5% (2)C 12.5% (2)d 12.5% (4) 

* p < 0.001 compared to preterm group; 
** p > 0.05 compared to preterm group. 
a. Included 3 twin deliveries and I criminal abortion. 
b. Included 2 maternal exhaustion and I maternal heart disease. 
c. Included I pre-eclampsia, I unknown cause; d. I breech presentation, I chorioamnionitis. 
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Table 2. Risk factors contributing to NEC. 

Asphyxia (Apgar <8) Preterm Term Total 

Apgar I< 8 56.25% (9/16) 26.67% (4/15) 41.94% (13/31) 

Apgar 5 < 8 25.00% (4/16) 6.67% (1115) 16.13% (5/31) 

Other risk factors Preterm (n = 18) Term(n = 16) Total (n = 34) 

Sepsis 50.00% (9) 37.50% (6) 44.12% (15) 

Jaundice 50.00% (9) 25.00% (4) 38.24% (13) 

RDS 55.56% (10) 0%* 29.41% (10) 

Indomethacin Rx for PDA 44.44% (8) 0%* 23.53% (8) 

Apnea 33.33% (6) 0% 17.65% (6) 

Exchange transfusion 11.11% (2) 18.75% (3) 14.71% (5) 

Chorioarnniitis 16.67% (3) 6.25% (1) 11.76% (4) 

Miscellaneous causes 11.11% (2)** 12.50% (2)*** 11.76%(4) 

* p < 0.05 compared to the premature group. 
** Included 2 hypothermia (temperature< 35 C). 

*** Included 1 cardiopulmonary resuscitation and 1 thick meconium stain. 

leading to NEC in full-term neonates included 
sepsis (37 .5% ), severe jaundice requiring exchange 
transfusion ( 18.75% ), chorioamnionitis, cardiac 
arrest and thick meconium stain. Risk factors 
related with prematurity, such as respiratory 
distress syndrome (RDS), severe patent ductus 
arteriosus (PDA) requiring indomethacin therapy 
and frequent apnea, have never aggravated full­
term neonates to NEC. 

The average onset of NEC +,- SD, average 
duration of NEC before operations +,- SD and 
average age at operation +,- SD of pre-term neo­
nates (n = 18) were 12.78 +,- 13.82, 1.78 +,- 2.46 
and 14.67 +,- 15.20 days respectively, whereas, the 
average onset of NEC +,- SD, average duration of 
NEC before operations +,- SD and average age 
at operation +,- SD of term neonates (n = 16) were 
8.56 +,- 10.84, 6.25 +,- 11.11, and 14.81 +,- 19.97 
days respectively. Although fuU-term neonates 
developed NEC earlier than pre-term neonates 
(8.56 days vs 12.78 days), this difference was not 
statistically significant because of too small sample 
sizes. The average duration of NEC before opera­
tions in the full- term group was longer than the 
pre-terms but the average ages at operation in both 
full-term and pre-term neonates were the same 
(14.81 days vs 14.67 days, p > 0.05). 

Pre-operative complete blood counts 
(CBC) were recorded in 16 pre-term and 12 full­
term newborns. The average WBC count+,- SD of 
pre-term neonates (12189 +,- 8955 celllmm3) were 
not different (p > 0.05) from those of term neo-

nates (12157 +,- 8679 cell/mm3). There was no 
difference in average neutrophil percentages +, 
- SD between pre-term and term neonates (55.81 
+, - 23.1% and 47.92 +,- 32.6% respectively, p > 
0.05). The incidences of platelet counts less than 
100,000/ mm3 in pre-term and term neonates were 
30.77 per cent (4113) and 33.33 per cent (3/9) 
respectively and there was no statistical signifi­
cance. 

Haemoculture results of premature neo­
nates were 2 Klebsiella pneumoniae, 1 Coagulase 
Negative Staphylococcus, 1 Salmonella group C, 1 
Staphylococcus aureus and 8 no-growth cultures, 
whereas, blood culture results of full-term neonates 
were 1 Klebsiella pneumoniae, 1 Echerichia coli, 1 
Non-Fermentative-Gram-Negative-Rod and 5 no­
growth specimens. Peritoneal fluid of pre-term 
newborns was cultured and the results were 4 
Klebsiella pneumoniae, 2 Pseudomonas aerogi­
nosa, 2 Echerichia coli, 2 Candida spp, 1 Entero­
cocci, 1 Citrobactor freundi and 3 no- growth 
cultures. Peritoneal fluid culture results of term 
infants were 2 Pseudomonas aeroginosa, 2 Entero­
cocci, 1 Klebsiella pneumoniae and 2 no-growth 
specimens. 

The results of pre-operative abdominal 
radiological findings, indications of operations and 
operative findings are demonstrated in Tables 3, 4 
and 5 respectively. Although pneumoperitoneum 
was the most common indication of operation in 
premature neonates (55.56%), it was not the major 
indication of operation in full-term neonates 
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Table 3. Plain abdominal radiological findings. 

X-ray findings Preterm (n = 18) Term (n = 16) Total (n = 34) 

Free air 55.56% (10) 31.25% (5) 44.12% (15) 
Pneumatosis intestinalis 16.67% (3) 37.50% (6) 26.47% (9) 
Generalized bowel dilatation 16.67% (3) 31.25% (5} 23.53% (8) 
Portal vein gas 5.56% (I} 18.75% (3) 11.76% (4) 
Fixed loop of bowel dilatation 11.11% (2) 0% 5.88% (2) 

Table 4. Indications of operations. 

Indications of operation Preterm (n = 18) Term(n = 16) Total (n = 34) 

Peritonitis signs 38.89% (7) 56.25% (9) 47.06% (16) 
Free intraperitoneal air 55.56% (10) 31.25% (5) 44.12% (15) 
Failure to medical treatment* 0% 6.25% (1) 2.94% (1) 
Gut obstruction 0% 6.25% (1) 2.94% (1) 
Necrosis of ostomy 5.56% (1)** 0% 2.94% (1) 

* There was no sign of clinical peritonitis. 
** A case of ileal atresia (post ileal resection and double ostomy). 

Table 5. Operative findings. 

Operative findings at operation Preterm (n = 18) Term (n = 16) Total (n = 34) 

1. Necrosis and perforation 72.22% (13) 56.25% (9) 64.71% (22) 
1.1. Ileo-caecal region 55.56% (10)* 31.25% (5) 44.12% (15) 
1.2. Colonic necrosis and perforation 16.67% (3) 18.75% (3) 17.65% (6) 

1.2.1. Rt. half of colon 0% 12.50% (2)** 5.88% (2) 
1.2.2. Isolated transverse colon 5.56% (1) 6.25% (1) 5.88% (2) 
1.2.3. Isolated sigmoid colon 11.11% (2) 0% 5.88% (2) 

1.3. Isolated jejunum 0% 6.25% (I} 2.94% (1) 
2. Ileal necrosis, no perforation 11.11% (2) 25.00% (4) 17.65% (6) 
3. No necrosis, no perforation 16.67% (3) 18.75% (3) 17.65% (6) 

• Included a case of isolated caecal perforation, a case of two-segmental ileal necrosis, and a case combined 
with an omphalomesenteric perforation. 

** Composed of a case with Rt. transverse perforation and a case which had three perforation sites at caecum, 
Rt. and Lt. transverse colon. 

(31.25% ). The decision to conduct operative treat­
ments for NEC in full-term neonates was mostly 
based on only clinical signs of peritonitis (56.25%) 
before the pneumoperitoneum developed (31.25% ). 
In most of these full-term infants (56.25%) evi­
dence of bowel necrosis on the basis of clinical 
manifestations could be detected before the necroses 
bowels perforated and free air was delivered. 
Seventy-two per cent of pre-term infants had 
bowels perforated from progressive necrosis, 

whereas, only 56 per cent of term neonates had 
these perforations. This difference originated from 
the fact that bowel necrosis without a perforation 
was found in 25 per cent of term infants compared 
to only 11 per cent of premature neonates. The pre­
mature group tended to be diagnosed later because 
clinical peritonitis signs were not obvious enough 
(only 38.89% of cases) until the gangrene bowels 
perforated (72.22%) and free air was released and 
identified (55.56% ). Pneumatosis intestinalis was a 
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Table 6. Operative treatments. 

Operative treatments Preterm (n = 18) Term (n = 16) Total (n = 34) 

I. Necrosis and perforation 
1.1. Resection and double ostomy 

Ileal resection 
Rt. half colectomy 
Sigmoid colon resection 

1.2. Exteriorization as ostomy 
Loop ileostomy 
Transverse colostomy 
Caecostomy 
Sigmoid colostomy 

1.3. Suture the perforation site and proximal ostomy 
1.4. Resection and anastomosis 
1.5. Suture the perforation site 

2. Ileal necrosis, no perforation 
2.1. Exteriorization as ileostomy 
2.2. Resection and double ostomy 
2.3. Ileal resection and anastomosis 

3. No necrosis, no perforation 
3.1. Loop ileostomy 
3.2. Loop jejunostomy 
3.3. Tube ileostomy 
3.4. Transverse colostomy 

72.22% (13) 
n=7 

6* 
0 

n=5 
2 
I 

n =I*** 
n=O 
n=O 

11.11% (2) 
I 
0 
I 

16.67% (3) 
I 
0 
0 
I 

56.25% (9) 
n=5 

2 
3** 
0 

n=l 
0 
I 
0 
0 

n=l 
n =I 
n=l 

25.00% (4) 

2 
2 
0 

18.75% (3) 
I 
I 
I 
0 
0 

64.71% (22) 
n= 12 

8 
3 

n=6 
2 
2 
I 

n =2 
n =I 
n=l 

17.65% (6) 
3 
2 
I 

17.65% (6) 
2 

3.5. Manual bowel decompression 
Drainage 64.71% (11117) 43.75% (7/16) 54.55% (18/33) 

* Included a case with omphalomesenteric duct resection and a case requiring two-segmental ileal resection. 
** Included a case requiring a suture at Lt. transverse colon. 
*** Had an ostomy from the previous operation for ileal atresia. 

more common radiological finding in full-term neo­
nates (37.50%) than pre-term neonates (16.67%) 
and so was portal vein gas (18.75% vs 5.56%, 
respectively). 

The operative findings are described in 
Table 5. The ileo-caecal region was the most com­
mon site of bowel necrosis (61.77%) in both pre­
mature and full-term infants (66.67% and 56.25% 
respectively). The percentages of colonic necrosis 
from advanced NEC compared to pre-term and 
term patients were the same (16.67% and 18.75% 
respectively, p > 0.05). 

The operative treatments for all necroti­
zing enterocolitis are elucidated in Table 6. For 
scenarios where the affected bowels were gangre­
nous, with or without perforations, resection of 
these parts of the intestine and creation of double 
ostomy from the adjacent viable bowels, was the 
most common procedure for either pre-term or full­
term patients. Exteriorization of the necrotic bowel 
as the ostomy was the second most common opera­
tion offered to these patients. In the highly selected 

cases when the necrotic bowels were not so long 
and the rest of the bowels were obviously viable, 
intestinal resection and primary end-to-end anasto­
mosis was performed safely. This procedure was 
applied in our two cases and the results of this 
procedure were excellent. When the operative 
finding revealed an extensive necrotizing entero­
colitis without a necrotic bowel, some types of 
bowel decompressing procedure were employed. 

The results of operative treatments are 
described in Table 7. Sepsis was the most com­
mon cause of death in both groups. Although term 
infants had a better 3-month survival rate than the 
pre-term neonates (75% and 61% respectively), this 
difference was not statistically significant due to 
too small sample sizes. Despite the different sur­
vival rate, both groups had the same surgical com­
plication rates (25.00% and 27.78% respectively, 
p > 0.05). No pre-term NEC survived if they had 
a surgical complication, in contrast to term patients 
who although having a surgical complication, could 
survive. All term infants who died, had no surgical 
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Table 7. Mortality and morbidity of operations for necrotizing enterocolitis. 

Results Preterm (n = 18) Term (n = 16) Total (n = 34) 

Died within 90 days 38.89% (7) 25.00% (4) 32.35% (ll) 
35.29% (12) 

41.82* 
Died within I year 44.44% (8) 25.00% (4) 
Average age at death (days) 49.00* 29.25 
Major causes of death 
Sepsis 87.50% (7) 100.00% (4) 91.67% (11) 

8.33% (1) Pneumonia 12.50% (I) 0% 
Associated causes of death 
Congestive heart failure 2 I 3 
Recurrent pneumonia 1 0 
Liver failure I 0 1 
CNS infection I 0 
Surgical complications of the first operation 27.78% (5/18) 25.00% (4/16) 

1 
26.47% (9/34) 
41.67% (5/12) 
18.18% (4/22) 

Surgical complications of the dead group 62.50% (5/8)** 0% 
Surgical complications of survival group 0% 33.33% (4/12)*** 

* Excluded the case which expired at the age of 240 days. 
** Included 2 necrosis of ostomy, 2 progressive gangrene of bowel, I perforation of the bowel distally ,I adhesion band 

obstruction, I wound disruption and I intraabdominal collection. 
*** Included 2 necrosis of ostomy, 2 perforations of bowel distally, I adhesion band obstruction, I wound disruption, I 

intraabdominal collection and a case with strictures at both ostomy and distal bowel. 

complication and they died from sepsis at a younger 
age than the pre-term group (29.25 days and 49.00 
days respectively). Surgical complications of both 
groups were nearly the same and also revealed in 
Table 7. 

DISCUSSION 
Necrotizing enterocolitis (NEC) is the 

most common surgical emergency in the newborn. 
Up to half of babies with NEC develop advanced 
disease requiring surgical interventions. Although 
necrotizing enterocolitis has emerged as a major 
cause of mortality and morbidity in premature 
infants, the occurrence of NEC in full-term infants 
is not frequently reported. It was estimated that the 
frequency of the disorder among all term infants 
was 0.17 per 1,000 live births, compared to the 
incidence of NEC occurring in premature infants 
which was 16.9 per 1,000 live births(2). 

Although many published reports describ­
ing factors related to NEC failed to show a consis­
tent risk factor other than prematurity, the majority 
of patients in these reported series were premature 
infants. Only a few studies have focussed specifi­
cally on larger newborns with NEC(1-3). These 
studies, which examined only full-term neonates, 
reported a number of factors that have placed 

full-term infants at risks of NEC. These reported 
risk factors included small for gestational age0,2, 
4,5), perinatal asphyxia(1-3), hypoglycemia0-3), 
exchange transfusions( 1 ,2), polycytemia(2,3), pro­
longed rupture of membranes(1), chorioamnio­
nitis(l), congenital heart disease(1), and maternal 
pregnancy-induced hypertension(2). In our series, 
risk factors leading to NEC in our full-term neo­
nates included small for gestational age (SGA) 
(31.25% ), birth asphyxia (26.67% ), ex.:hange trans­
fusion ( 18.75% ), chorioamnionitis, cardiac arrest 
and thick meconium stain. These risk factors have 
their own theological backgrounds. SGA from intra­
uterine growth retardation is associated with the 
diastolic steal phenomenon derived from a patent 
ductus artioriosus(4) which is rarely seen in AGA 
mature infants. Asphyxia diminishes the gut blood 
supply and therefore contributes to the pathoge­
nesis of necrotizing enterocolitis. Exchange trans­
fusion requiring the use of umbilical artery cathe­
ters causes a decrease in mesenteric blood flow 
increasing the risk of NEC(6). 

However, in our series, the recognized risk 
factors were absent in 31.25 per cent(5) of our 
term neonates. Although physiologically stressed 
term infants are at risk for the development of 
NEC, it would also appear that apparently normal 
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term infants can develop NEC. This may suggest 
different causes resulting in the same end-organ 
manifestation of injury(7). 

The rapid onset of NEC in the term neonate 
distinguishes it from the same disease occurring in 
the premature infant. This phenomenon has been 
recognized and reported in many series0,2,7,8). 
NEC in the premature infant generally occurs be­
tween the 7th and 14th day of life and occasio­
nally as late as the 3rd week of life(2,8,9), whereas, 
in the term neonates, approximately half of NEC 
start within the first 48 hours of life and the 
majority fully develop in the first 4 days of life 
(1,2,7,8). In our experience, NEC in the term neo­
nate developed at the average of 8.56 days which 
was much earlier than those of pre-term neonates 
(12.78 days). The reason for the earlier onset of 
NEC in this group of patients might be the fact 
that full-term neonates tended to be fed earlier 
than pre-term neonates( 1). Enteral alimentation is 
thought to be a main contributor in the pathoge­
nesis of NEC. Formula milk may produce a nutri­
tionally induced inflammation through several 
hypothetical mechanisms: undigested casein, mal­
absorbed carbohydrate and long chain fatty acids 
(10). In our series, although full-term neonates 
developed NEC earlier than the premature group, 
the average age of operation in the full-term group 
was the same as the pre-term group (14.81 days vs 
14.67 days). 

In our series, there was no difference in 
average WBC counts and neutrophil percentages 
between pre-term and term neonates. The majority of 
both pre-term and term patients had normal platelet 
counts, despite advanced NEC requiring laparo­
tomy. This finding contradicted the results of 
0' Neill et alCll), which previously reported that 
95 per cent of the overall patients requiring opera­
tions for NEC had platelet counts less than 150,000/ 
mm3. The incidences of platelet counts less than 
100,000/ mm3 of pre-term and term neonates were 
the same (30.77% and 33.33% respectively). 

Klebsiella pneumoniae was the most com­
mon pathogen identified in both haemocultures and 
peritoneal fluid cultures in either pre-term or term 
infants. Escherichia coli and Pseudomonas aero­
ginosa were frequently cultured organisms in both 
groups. These results were similar to previously 
reported studies(l,l2). The results of haemocultures 
and peritoneal fluid cultures were not so different 
between pre-term and full-term neonates, therefore, 

we were unable to identify specific pathogens that 
could implicate this particular situation(2). 

Operation for necrotizing enterocolitis is 
reserved for infants with intestinal gangrene or 
perforation. It should not be undertaken until gan­
grene is present, but ideally should be performed 
before intestinal perforation occurs. The best indi­
cations are pneumoperitoneum, positive paracen­
tesis and portal venous gas(13). Good indications 
are fixed intestinal loop noted on X-ray, erythema 
of the abdominal wall and a palpable abdominal 
mass03). From our data, in most full-term infants 
(56.25%) the evidence of bowel necrosis on the 
basis of clinical signs of peritonitis could be 
detected before the necroses bowel perforated and 
free air was delivered (31.25% ). This implied that 
we could decide to conduct operations (based on 
clinical backgrounds) earlier than those of the pre­
mature group which had progressive bowel necrosis 
and perforations in 72.22 per cent of cases. Our 
data indicated that erythema of the abdominal wall 
was still a reliable indicator for bowel necrosis, 
in contrast to the results of Andrews DA's series 
(7) which revealed that the unexpected finding of 
pneumoperitoneum was the most common indica­
tion of operation. 

Although a previous study(7) reported that 
all term neonates with NEC requiring operations 
had severe colonic disease without small bowel 
involvement, in our series, both pre-term and term 
patients had the same percentages of colonic 
necrosis (16.67% and 18.75% respectively). Ileo­
caecal region was the most common site of bowel 
necrosis in both premature and full-term infants 
(66.67% and 56.25% respectively). 

In our series, term infants had better 3-
month survival rates than pre-term neonates (75% 
and 61% respectively). This finding was compa­
tible with many reported series(2,7-9,14). The 
absence of associated problems related with prema­
turity probably contributes to the improved survival 
of the term neonate with NEcC7). Although term 
infants had better survival rates than pre-term neo­
nates, they had the same surgical complication 
rates (25.00% and 27.78% respectively). Compli­
cation rates were not affected by either the gesta­
tional age or birth weight or the age at the time of 
operation(l4). The types of surgical complications 
of both groups were nearly the same. From the data 
in Table 7, if pre-term neonates with NEC had a 
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surgical complication, they could not survive. We 
can explain this finding from the fact that a prema­
ture infant has an increased susceptibility to 
infection from significant reductions of neutrophil 
migration and phagocytosis05) in addition to 
immunoglobulin deficiencies06). This immunolo­
gical immaturity caused the deaths of all premature 
infants who had surgical complications, whereas, 
term infants could tolerate these surgical complica-

J Med Assoc Thai March 2001 

tions. However, sepsis was the most common cause 
of death for these term infants(14) in spite of no 
surgical complication. 

We conclude that a substantial proportion 
of neonates with NEC will be of term gestation. 
The presentations, clinical courses and results of 
operative treatments for these full-term neonates 
with NEC differ from those encountered in prema­
ture infants with NEC. 

(Received for publication on August 27, 1999) 
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