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Abstract:
Necrotizing enterocolitis of newborn infants is an inflammatory 
disease affecting most commonly newborn infants born prema-
turely. This condition's main cause is yet unknown, but immature 
mucosa associated with the fast introduction of milk are the two 
major risk pillars. The optimum time of occurrence is between the 
two weeks of life, and week six depends on the gestation age. It is 
seldom to occur in full-term newborns and quite unusual to pres-
ent at birth. The authors present a case where a full-term baby is 
born with evidence of necrotizing enterocolitis to a mother with 
chorioamnionitis and antiphospholipid syndrome.

Abbreviation: 
aPL: Anti-phospholipid syndrome
CRP: C- reactive protein 
FTN: Full-term newborn
NEC: Necrotizing enterocolitis
NICU: Neonatal intensive care
PI: Pneumatosis intestinalis
WBC: white blood cells
Keywords: chorioamnionitis, full-term newborn, NEC, maternal in-
fection, pneumatosis intestinalis, Necrotizing enterocolitis

Case: 

A 39 weeks gestation baby boy born by vacuum vaginal delivery. 
Mother is a gravida 3 para 0 with two previous abortions. Mother is 
on a regular subcutaneous low molecular weight heparin and oral 
aspirin as she has antiphospholipid syndrome. Mother was admit-
ted two days before delivery with abdominal pain, abdominal wall 
tenderness, vomiting, nausea, tachycardia more than 100 beats/
minute, high-grade fever as well as burning micturition. There was 
no prolonged rupture of the membrane. The mother's C-reactive 
protein was 69, and her WBC was (18.2109 L), mainly neutrophil. 
A 24 hours maternal blood culture grew gram-positive cocci in 
pairs and Veillonella species of anaerobic Gram-negative cocci. 
Maternal urine culture grew no organisms. Diagnosis of maternal 
chorioamnionitis was made, and intravenous antibiotics were initi-
ated two days before delivery. At birth, the Baby's Apgar scores 
were 9 and 10 at the first and fifth minutes of age, and birth weight 
was 2.6 kilograms. The baby was admitted to a step-down unite 
for further evaluation. At one hour of age, the in-charge nurse ob-
served a few blood spots in the stool, mild abdominal distention, 
tachypnea without increased work of breathing, and poor sucking. 
The abdominal examination revealed mild abdominal distension 
with mild erythema. The baby was jaundiced. The Baby's CBC 
was (4.6109/L with neutropenia< 50%), CRP (108), blood culture 
grew no organisms after 72 hours, and the CSF study was nor-
mal. The abdominal x-ray showed a dilated and thickened bowel 
wall with a soap bubble appearance (Figure 1). The diagnosis of 
NEC was made. The baby started on intravenous antibiotics and 
continued nil by mouth and transferred to the NICU. Shortly after, 
the abdominal wall was getting more erythematous and spreading 
to the flanks, abdomen more distended, tender, and firm inconsis-

tency. Repeated abdominal x-ray after 8 hours (Figure 2) showed 
pneumatosis intestinalis (PI). At 24 hours of age, abdominal ultra-
sound showed mild ascites with dilated bowel loops,  thickened 
bowel wall, and normal arterial blood supply with PI (Figure 3). By 
the fourth day of life, the baby's clinical condition was improving. 
The baby continued antibiotics for 14 days though feeding started 
at 14 days of age. On day 20 of age baby was on full feed and 
clinically stable. Before discharge, a routine repeat of abdominal 

Necrotizing Enterocolitis Presented at birth in a Full-Term Baby 
Born to a Mother with Chorioamnionitis

Figure 1b: Baby's abdomen at one hour of age, note the disten-
sion and bowel wall erythema
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x-ray (figure 3) showed significant bowel wall dilatation with signifi-
cant stool retention. Contrast enema (figure 4) revealed a stricture 
of the proximal part of the rectum; the baby underwent successful 
surgical colostomy and was discharged home at 2 months of age.

Discussion:

Necrotizing enterocolitis is rare in full-term newborns. The main 
risk factors for NEC in FTN are listed in table 1.  All will share one 
basic pathogenesis: mesenteric hypoxia and ischemia leading to 
intestinal mucosal necrosis.  These risk factors should be allied 
with the early and fast introduction of milk. Rarely FTN will de-
velop NEC before commencing the first feed; otherwise, as in this 
baby. This baby has established two maternal risk factors, chorio-
amnionitis, and antiphospholipid syndrome. Antiphospholipid syn-
drome is an acquired thrombophilia that causes blood clots and 
thrombi to form in the placenta. It is a recognized cause for recur-
rent abortion, stillbirth, IUGR, gestational hypertensive disorders, 
Fetal and neonatal thrombosis. More than 60% of newborns with 
aPL-related perinatal thrombosis had at least one additional risk 
factor identified, such as arterial and venous catheters, sepsis, 
asphyxia, and inherited thrombophilia. (1)

During the perinatal period, aPL may be present in 30% of new-
borns of affected mothers. Perinatal thrombosis and other aPL-re-
lated clinical manifestations are rare, while NEC is never reported 
as a complication. (2) In this case report, the x-ray was sugges-
tive of soap bubble appearance and circular PI in the first x-ray 
while it became linear PI in the second x-ray with thickened and 
dilated bowel wall (Figures 1 &2). The presence of pneumatosis 

Figure 1a ( one hour of age): Plane abdominal x-ray: note bub-
ble soap appearance in the right upper and lower left quadrant.

Figure 2b: Baby's abdomen, more distension, and more bowel 
wall erythema

Figure 2a: Plane abdominal x-ray ( 8 hours of age): note linear 
and circular PI in the right upper and lower left quadrant.
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intestinalis in both x-rays should support the diagnosis of NEC. 
Subsequent x-ray series showed no PI but a more thickened di-
lated bowel wall. According to Modified Bell's criteria of NEC, this 
case fits in stage 2B. (3)

Maternal Risk Factors:

Maternal conditions that stimulate the fetal intestinal inflammatory 
cascade, such as pregnancy-induced hypertension, maternal in-
fection, issues with placental blood flow, or recreational drug use 
(cocaine) with injury to the vasculature in the watershed areas 
may trigger mucosal damage process and NEC.(4-6). Histological 
chorioamnionitis and associated vasculitis increase the risk of an 
infant developing NEC 2.5-fold (odds ratio [OR] 2.6, P = 0.02). (7)

Intrapartum risk factors:

The major intrapartum risk factor is a hypoxic-ischemic insult to 
the fetus. (8) Though unlikely a major cause of NEC in the very 
preterm infant, hypoxia and ischemia modulate microvascular 
tone and vascular regulators such as endothelin and epidermal 
growth factor that play a role in the development of NEC. (9)

Incidence:

In a case-control study of 43 FTN who developed NEC,  Wiswell et 
al. demonstrated that NEC in FTN accounted for 12% of NEC cas-
es diagnosed in his center. At the onset, the median age was two 
days, and 18 infants developed NEC on the first day of life. Two 
(4.7%) of the 43 affected infants died. Only three of the full-term 
infants who subsequently developed NEC had entirely unremark-
able courses before the onset of symptoms. Sick infants, those 
who are small for gestational age or require exchange transfu-
sions, are at risk for NEC. The mortality rate in FTN is significantly 
less than those figures reported in the preterm age group. (11-15) 

Figure 3 Ultrasound at 24 hours of age: gas shadows within the 
mural wall. Dilated loops filled with fluid at left lower abdomen & 
free intraperitoneal fluid in between the bowel

Figure 4a at 20 days of age: severe bowel wall distension Figure 4b: Contrast study: note sigmoid colon stricture



“PI is often detected by plain films of the 
abdomen early, which will be positive in 
approximately two-thirds of x-ray films, 
and its presence will last a short period 
then be replaced by a more thickened 
bowel wall as air is already absorbed. ”
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In another case-control study, the incidence reported was as 0.16 
to 0.71 per 1000 live births. (16) In China, NEC in FTN was re-
ported as low as 0.44%, of which 20% were LBW. (17) 

Diagnosis:

Radiology is considered the gold standard tool for the diagnosis 
of NEC. Often, infants with NEC do not have specific radiological 
findings. Frequently infants with NEC or those developing NEC 
manifest nonspecific metabolic or respiratory acidosis, thrombo-
cytopenia, and neutropenia. The blood culture is positive in less 
than a third. (18,19) Some authors will distinguish FTN NEC from 
the true NEC seen in very preterm <32 weeks gestation infants 
and occurring during the second or third week of life. (21) 

Against this perspective, NEC is a state of pathology with clear 
criteria that do not include the newborn's gestation age. The hall-
mark of diagnosing NEC lies not only within the clinical condition 
but also within the radiological findings. Those are pneumatosis 
intestinalis, gas in the portal venous track of the liver, or the more 
serious pneumoperitoneum.

PI is often detected by plain films of the abdomen early, which 
will be positive in approximately two-thirds of x-ray films, and its 
presence will last a short period then be replaced by a more thick-
ened bowel wall as air is already absorbed. Intramural gas tracks 
along the bowel wall can be either linear, which are usually sub-
mucosal, or rounded cystic "bubbly" collections, which are usually 
subserosal. Where they join, they may outline the circumferential 
margin of the bowel, creating rings (this circular pattern of PI fa-
vors a benign pathology, whereas the linear and bubbly lucencies 
can be associated with any, i.e., either benign or life-threatening 
causes). Radiological findings of ileus or thickened, dilated, and 
fixed loop are nonspecific, but a finding of intraluminal (PI) or por-
tal gas, which is present in 50-75% of cases, are considered di-
agnostic. Shebrya et al. have shown that abdominal ultrasound 
is more sensitive than plain X-ray abdomen. (Figure 4). To date, 
serial KUB and cross-table lateral are the most often used studies 
to detect the subtle collection of free air in the abdomen. (22-26) 

Table 1: risk factors of NEC in full-term infants.

1. Hypoxic-ischemic encephalopathy with early feeding 
2. Placental insufficiency led to reversed diastolic
3. Maternal substance abuse (cocaine)
4. Maternal chorioamnionitis
5. Maternal hypertension.
6. Blood transfusion using old stored blood.
7. Exchange transfusion
8. Sepsis.
9. IUGR

10. Severe anemia
11. Gastroschisis,  diaphragmatic hernia, and Hirschsprung 

disease
12. Polycythemia with hyperviscosity
13. Prolonged infusion of prostaglandin infusion
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