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Abstract  

Background:  Bile stained vomiting in neonates is fre-
quently encountered clinical symptom in pediatric practice.  
It is very important to examine them and exclude or confirm  

surgical condition.  

Aim of Study:  This work is advocated to illustrate the  
spectrum of radiological findings in neonates with bile stained  

vomiting and correlate them with surgical data.  

Patients and Methods:  All included neonates presented  
with bile stained vomiting were referred to Diagnostic Radi-
ology Department at Sohag University Hospitals. Abdominal  
X-ray, abdominal ultrasound, Doppler and contrast imaging  

were done to identify the surgical causes of bilious vomiting  

with clinical and surgical correlation. The patients were treated  

surgically in Pediatric Surgery Unit at Sohag University  

Hospitals. Patients with bilious vomiting caused by non-
surgical causes were excluded.  

Results:  Our study included 31 bile stained vomiting  
neonates with age range from one day to 30 days and with  

male sex predominance (17 boys and 14 girls). Four patients  

were found to have necrotizing enterocolitis, 5 cases with  

mid-gut volvulus, 3 cases were found to have distal duodenal  
atresia, one case with duodenal stenosis, 5 cases with jejunal  
atresia, 4 cases with ileal atresia, 2 cases with congenital  

bands, 2 cases with complicated congenital inguinal hernias,  

2 cases with meconium plug, 1 case with neonatal intussus-
ception, 1 case with iatrogenic clamping of umbilical hernia  
and 1 case with anal stenosis. Imaging techniques were  
diagnostic in most of the cases and correlate with surgical  
findings.  

Conclusion:  Bile stained vomiting in the newborn usually  
indicative of surgical conditions and needs surgical consulta-
tion. Imaging studies are of utmost important to investigate  

and diagnose these cases before surgery.  
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Introduction  

BILE  stained vomiting in the newborn is a very  
important clinical data to be considered. It usually  
denotes a serious problem in the neonatal period.  
There are many surgical causes to be investigated  
[1-6] . The obstruction is beyond the papilla of Vater.  
Intestinal atresia is the most significant cause in  
bilious vomiting the newborn. It may be at the  
level of the distal duodenum, jejunum or may be  

at the ileal level [7-10] . Mid-gut volvulus is a major  
cause in a newborn with bilious vomiting because  

of serious complication of intestinal ischemia  

[11,12] . Other causes of intestinal obstruction such  
as incarcerated inguinal hernia [13]  or congenital  
bands [14]  must be considered. Necrotizing entero-
colitis is not a rare cause of bile stained vomitus  
in neonates [15] . There are also non-surgical causes  

of bilious vomiting such sepsis, renal or toxic  
agents [16] .  

Radiology has a major role in diagnosis of the  

specific cause of bilious vomiting in the newborn  

especially with sonography with Doppler and con-
trast imaging [17,18] . Urgent surgical management  
of these neonates is mandatory to decrease mor-
bidity and mortality among this group of patients.  

The aim of this study to illustrate the spectrum  
of radiological findings of different causes of bile  
stained vomiting with surgical correlation.  

Patients and Methods  

All neonates with bile stained vomiting were  

referred to Diagnostic Radiology Department at  
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: Ultrasonography. 
: Duodenal Atresia. 
: Jejuno-Ileal Atresia.  
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Sohag University Hospitals from July 2017 to July  
2019 to investigate the surgical causes of bile  

stained vomiting were included. Written informed  
consent was taken from the patients parents in  

accord with the ethical standards of the institutional  

committee.  

After complete clinical data with pre-natal  
history at Pediatric Department, erect abdomen X-
ray was taken to show distribution of abdominal  
air. Color Doppler Sonography using linear high-
frequency probe (10-14MHz), Toshiba Aplio system  
was the second step to do. Abdominal sonography  
was done with relaxed abdomen. After full abdom-
inal and pelvis examination, we traced the GIT  
from the stomach downwards. Dilated stomach,  
duodenum, small bowel was noticed to determine  
the level of obstruction. Doppler sonography were  

applied especially in compromised vascularity  

cases as in midgut volvulus and incarcerated in-
guinal hernia.  

Contrast follow through was done using Ul-
travist as needed. About 7-10cm contrast material  

was introduced via Ryle tube. Then; we follow the  
contrast to observe the distribution of contrast and  

level of obstruction.  

All neonates were fully observed pre- opera-
tively in Neonatal Care Unit. The patients were  
managed surgically in Pediatric Surgery Unit at  

Sohag University Hospitals and private sectors.  

Final diagnosis was established during laparotomy.  
Then; radiographic findings are compared with  

operative data.  

All patients referred with bile stained vomiting  

caused by non-surgical causes were managed non-
operatively and excluded from this study.  

Results  

Our work included 31 neonates with bile stained  
vomiting were managed surgically. Age range was  
from 1 day to 30 days. They were 17 males and  

14 females. The surgical causes of the neonatal  

bile stained vomiting in our series were necrotizing  
enterocolitis, found in 4 neonates, midgut volvulus  

in 5 cases, distal duodenal atresia in 3 patients,  
duodenal stenosis in one case, Jejunal atresia in 5  

cases, ileal atresia in 4 cases, congenital bands in  

2 cases, complicated congenital inguinal hernia in  

4 cases, meconium plug in 2 cases, neonatal intus-
susception in one case and finally iatrogenic clamp-
ing of umbilical hernia in one case and finally  

neonatal anal stenosis in one case (Table 1).  

As regards the four neonates with necrotizing  

enterocolitis which found in our work; the patients  
came with abdominal distension and bile stained  

vomiting. Pneumo-peritoneum was found in 2 cases  

on erect abdominal X-ray. Turbid fluid collection  

in 2 cases and mural and hepatic air in 3 cases at  

sonography, surgery confirmed the diagnosis of  

necrotizing enterocolitis with surgical repair of the  
perforations Figs. (1,2).  

Our study described 5 cases with mid-gut vol-
vulus Figs. (3,4) presented with bile stained vom-
iting. Plain X-ray was not significant. Abdominal  

sonography and Doppler revealed the classical  

stigmata of mid-gut volvulus and they include;  
whirl pool sign, dilated duodenum and dilated  
splenic veins. On contrast study; dilated duodenum  
and central irregular filling defect are found.  

Surgery was performed in all cases and untwisting  

of the volvulus was performed to relieve the ob-
struction.  

Three cases of distal duodenal atresia presented  
with bile stained vomiting were encountered in  
our series. Double air bubble sign were observed  

in plain films with gasless abdomen beyond this  
level. On sonography; dilated duodenum is noted  
with gasless abdomen beyond the obstruction.  
Contrast examination revealed distal duodenal  
obstruction and the contrast could not pass beyond  
this level. Surgical management was done to these  

cases Fig. (5).  

Congenital duodenal stenosis was seen in one  
case. The baby came with bile stained vomiting.  
Few air fluid levels are seen on plain film. Contrast  

study illustrated dilated duodenum with minimal  
spill of contrast into the small intestine. Surgical  

exploration confirmed the duodenal obstruction  

and revealed incomplete congenital web Fig. (6).  

As regards jejunal atresia (5 cases); the neonates  
were presented with bile stained vomiting. Few  
air-fluid levels were observed on plain X-ray.  
Sonography demonstrated few dilated intestinal  
loops with fluid. Contrast follow through were  
done to these cases and illustrated jejunal obstruc-
tion. Surgical management confirmed the diagnosis  

with surgical repair Fig. (7).  

Ileal atresia was found in 4 cases. They present-
ed with abdominal distension and bile stained  
vomiting. Multiple air-fluid levels were noted on  

plain X-ray Abdominal sonography revealed many  
dilated loops. Contrast follow through documented  

the ileal level of obstruction. Surgical resections  
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of the atresia with end to end anastomosis were  
performed to those neonates Fig. (8).  

Neonatal abdominal obstruction caused by  
congenital band found in one case in this study.  
The patient presented with bile stained vomiting  
and abdominal distension. Multiple air fluid levels  

were seen on erect abdomen X-ray. Sonography  

demonstrated dilated intestinal loops. This case  
was finally diagnosed at surgery that has congenital  
band and treated accordingly.  

Complicated inguinal hernia by incarceration  
and obstruction were encountered in 2 cases in this  

series. The patient comes with inguino-scrotal  

swelling and bile stained vomiting. Plain erect  

abdominal X-ray revealed intestinal obstruction.  

Soft tissue sonography of the inguino-scrotal region  

demonstrated inguinal hernia containing intestinal  
loops. Doppler sonography showed the good vas-
cularity of the contents. Urgent hernial repair were  

done to these cases and save the viability of the  

hernial contents. One of them was perforated at  

surgery Fig. (9).  

Two of our neonates diagnosed as intestinal  

obstruction caused by inspissated meconium caus-
ing intestinal ileus. Plain film revealed multiple  

air fluid levels. Meconium plugs filling defects  
appeared on contrast study. These neonates treated  

non-surgically by repeated enema Fig. (10).  

This work includes a rare cause of intestinal  
obstruction in neonates which is intussusception.  

The newborn presented by bile stained vomiting.  

On sonography; short central intussusception was  
observed with dilated small intestinal loops prox-
imal to it. Surgical management was done to this  
case Fig. (11).  

Iatrogenic clamping of umbilical hernia was  

encountered in one case. The neonate came with  

bilious vomiting. Multiple air-fluid levels are seen  
in plan X-ray. Sonography revealed dilated intes-
tinal loops tapered at the umbilicus. Urgent surgery  

was done with end to end anastomosis after excision  

of the clamped part.  

Anal stenosis was found in one case in our  
study. The baby came with bile stained vomiting  
after unsuccessful trial of anal dilatation. Plain-X-
ray suggests the diagnosis in addition to the history.  

This case was treated by surgical repair Fig. (12).  

Post-operative care was done in intensive care  
unit. All cases were observed for temperature, body  
fluid and incision care.  

Fig. (1): A neonate with advanced necrotizing enterocolitis (A) Plain X-ray erect abdomen shows very large amount of air under  

diaphragm. (B) Sonography image showing the fluid collection. (C) Sonography image showing echo-artefacts due  
to pneumo-peritoneum. (D) Surgical photo showing the perforation (arrow) and pyogenic membrane (*).  
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Fig. (2): A neonate with necrotizing enterocolitis (A) Plain X-ray erect abdomen showing intestinal wall air (arrow).  

(B) Sonography image showing the parenchymal hepatic air. (C) Sonography image illustrating intestinal wall  

air (arrow).  

Fig. (3): A neonate with Mid-gut volvulus (A) Contrast oblique image of the abdomen illustrating duodenal obstruction.  

(B) Sonography image showing whirl pool sign (arrow) and dilated superior mesenteric vein (SMV). (C) Color  

Doppler image demonstrating wrapped superior mesenteric vein around the superior mesenteric artery. (D)  

Surgical photo showing the site of volvulus (arrow).  

Fig. (4): A neonate with Mid-gut volvulus (A) Color Doppler image showing the wrapped vessels (arrow) (B) Sonography  

image showing whirl pool sign (arrow) (C) Contrast meal and follow through denoting the site of mid-gut  

volvulus (arrow).  
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Fig. (5): A neonate with duodenal atresia (A) Plain X-ray showing double bubble sign (arrow). (B) Contrast image demonstrating  

the dilated duodenum without spill (arrow). (C) Sonography image showing dilated duodenum (arrow).  

Fig. (6): A neonate with duo-
denal stenosis (A) Plain X-ray with  
non-significant findings (B, C, D)  
Contrast meal and follow through  
serial images showing dilated duo-
denum (arrow) with minimal con-
trast spill.  
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Fig. (7): A neonate with jejunal atresia (A) Plain-X-ray image showing markedly dilated proximal jejunal loops.  

(B, C) Serial follow through images showing jeunal obstruction without spill of contrast beyond the  

jejunum. (D)Surgical photo confirm the diagnosis with dilated jejunum.  

Fig. (8): A neonate with ileal atresia (A) Plain-X-ray image showing markedly dilated most of the small intestine.  

(B) Follow through image showing ileal obstruction without spill of contrast beyond the ileum.  
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Fig. (9): A neonate with complicate inguinal hernia (A) Color Doppler imaging illustrating the vascularity of the  

hernia. (B) Sonography image showing the hernia above the testicle. (C) Plain-X-ray image showing intestinal.  

(D) Clinical photo of left inguinal hernia (E) Surgical photo of the complicated hernia.  

Fig. (10): A neonate with meconium ileus seocondary to plugs (A) Contrast follow through image showing the dilated  

small intestinal loops (B) Contrast enema showing multiple meconium plugs in the colon.  
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Fig. (11): A neonate with small intestinal intussusception (A) Erect abdominal X-ray showing small intestinal obstruction.  

(B, C) Sonography imaging showing short intussusception (arrows) with dilated proximal loops.  

Fig. (12): A neonate with anal stenosis (A) Clinical photo showing distended abdomen. (B) Plain X-ray illustrating  

distended intestine by gases and loaded distal colon by fecal matter.  

Table (1): Causes of bile stained vomiting diagnosed by imaging studies and operative procedures.  

Cause of vomiting Number of patients 
 

Operative procedure  

4  
5  
3  
1  
5  
4  
2  
2  
2  
1  
1  
1  

Necrotizing enterocolitis  
Mid-gut volvulus  
Distal duodenal atresia  
Duodenal stenosis by incomplete web  
Jejunal atresia  
Ileal atresia  
Congenital bands  
Complicated inguinal hernia  
Meconium ileus with plugs  
Neonatal intussusception  
Iatrogenic umbilical hernia clamping  
Anal stenosis  

Exploration with repair  
Untwisting of volvulus  
Diamond shaped duodeno-duodenostomy  
Surgical repair  
Primary anastomosis with or without resection tapering  
Anastomosis with or without resection  
Division of bands and bowel re-arrangement  
Urgent hernia repair after assurance of contents viability  

Frequent enema  
Surgery  
Exploration with surgical repair  
Stage surgical repair  

Discussion  

Bile stained vomiting is frequently seen in  

neonatal period. It is an important and may be  

dangerous sign to deal with. Most of newborn  

come with this complaint are indicative of intestinal  

obstruction [19] . There are variable aetiologies for  

neonatal intestinal obstruction [20] . Congenital  

malformations such as atresia are commonly en-
countered. However rare congenital band or iatro-
genic causes are also seen. Stabilization of the  

general condition of the patients must be done  

before further investigations. Imaging modalities  

have a major role in the diagnosis of the cause of  
bile stained vomiting in neonates [21] .  
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Our study included 31 newborn with bile stained  

vomiting with surgical cause. Necrotizing entero-
colitis is a very crucial disease especially if the  
patient came late because of the risk of perforation.  

Abdominal distension, pneumotosis intestinale and  

may be air under diaphragm are the most cardinal  
diagnostic signs [22] . Our study included 4 cases  
of necrotizing enterocolitis; one of them was very  

risky with evidence of perforation in X-ray, turbid  
peritoneal collection at sonography and confirmed  
at surgery. The utility of color Doppler sonography  
in cases of necrotizing enterocolitis was reported  

in many literatures [23-25] .  

This series included 5 cases with neonatal  

midgut volvulus. Actually Midgut volvulus in the  
newborn is a very important lesion because of  
vulnerability of blood supply of the wrapped parts  
of the intestine. Color Doppler sonography is the  

gold standard diagnostic method for midgut vol-
vulus. Whirl pool sign and other Doppler stigmata  
are diagnostic [26,27] . Alehossein et al., [28]  found  
2 cases with midgut volvulus and diagnosed them  
by color Doppler sonography in his series for  
detection of causes of bilious vomiting in neonates.  

Malhotra et al., [29]  reported in 6 cases with midgut  
volvulus in neonates with bilious vomiting.  

Bile stained vomitus to occur; the obstruction  

must be beyond the papilla of Vater, Distal duodenal  
atresia is failure of recanalization of a part of the  

duodenum in fetal life. Duodenal atresia has the  

frequency of 1 in 7500 births. Neonate with distal  

duodenal atresia comes with bilious vomiting [30] .  
Abdominal X-ray reveals the famous double bubble  

sign. On contrast imaging; no contrast could be  
passing beyond the duodenum. We found 3 cases  
with duodenal atresia in our work. Congenital  

duodenal stenosis is a variant of duodenal atresia.  
One case of congenital duodenal obstruction by  

incomplete web is seen in this study. The diagnosis  
is evident on contrast imaging. We observe that  

that the duodenum is dilated with minimal spill of  
contrast beyond this dilatation. Alehossein et al.,  
[28]  found two cases with duodenal atresia and two  
cases with duodenal web in his work examining  
neonates with bile stained vomiting.  

Classically, when we think about a newborn  
with bile stained vomiting; we must suggest firstly  
jejuno-ileal atresia. It is may be due to placental  
vascular compromise [31] . Jejuno-ileal atresia is  
the most common reported cause of neonatal intes-
tinal obstruction in literatures [32-34] . The clinical  
and radiological data are variable according to the  

type and level of atresia. Little abdominal distension  

and little air-fluid levels on erect abdomen X-ray  

is diagnostic of proximal jejunal atresia. With the  

increase of abdominal distension and increase of  
number air-fluid levels on plain films; a distal ileal  
level of obstruction is suggested. Small unused  
colon was seen on contrast enema. Jejuno-ileal  
atresia was reported in 9 cases of our study. Godbole  

et al., [35]  reported 5 cases of intestinal atresia in  
his series examining neonates with bilious vomit-
ing.  

Neonatal intestinal obstructions caused by con-
genital bands are rare. The neonates come early  

with bile stained vomiting and abdominal disten-
sion. Sonography and plain X-ray revealed the  

intestinal obstruction; however without definite  

cause. On contrast imaging; the diagnosis may be  

mistaken with ileal atresia. Final diagnosis is always  

confirmed in these cases after surgical exploration.  

One case in our work was made the same scenario.  

Alehossein et al., [28]  found one case of congenital  
band in neonates causing bilious vomiting. Aydin  

E [36]  reported one case of congenital band as a  

rare cause of intestinal obstruction in new born.  

Congenital inguinal hernia are commonly seen  
in pediatric age group; especially newborns. Some-
times; complicated inguinal hernia are the present-
ing symptoms especially with low socio-economic  
status. Two cases in our series came with inguino-
scrotal swellings and bile stained vomiting. Plain  
X-ray suggests intestinal obstruction. Viable irre-
ducible inguinal hernia was found on Doppler  

sonography. On surgery one of them had perfora-
tion. Incarcerated inguinal hernia was reported in  
many series [37,38] . However; Khan et al., [39]  
reported a case of incarcerated inguinal hernia in  

neonate with perforation and fecal fistula.  

Our study included 2 cases of intestinal obstruc-
tion by meconium ileus with plugs. The newborns  
presented with bile stained vomiting and abdominal  
distensions. Meconium ileus was frequently report-
ed in literatures. It may be associated with cystic  
fibrosis. Godbole et al., [35]  reported 2 cases of  
meconium ileus in his series examining neonates  
with bilious vomiting. Malhotra et al., [29]  reported  
in 3 cases with meconium ileus in his work of  
neonatal bilious vomiting.  

Intussusception is rarely occurring in neonatal  
period. Our series reported one case of intestinal  

obstruction by intussusception. The newborn came  

with bile stained vomiting. Sonography was diag-
nostic and confirmed and treated by surgery. Slam  

and his colleague [40]  reported a case of multiple  
sequential intussusceptions in neonate.  
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Iatrogenic neonatal intestinal obstruction may  
be caused by umbilical cord clamping on a non-
discovered small umbilical hernia. Actually; this  
is a catastrophic event to occur. Unfortunately we  

face with this case in our series in newborn with  
intestinal obstruction. This rare case was reported  
in literatures that advised doctors must take care  

during clamping of umbilical cord after delivery  
[41-43] .  

Anal stenosis was found in this work in one  
case. It is a rare congenital anomaly to be reported  

by Hamada et al., [44]  in one case. This last author  
and his colleagues reviewed all Japanese literature  

in this subject.  

There were few limitations in our study. Actu-
ally; the series was included small number of  
patients and did not cover all bile stained causes.  

The second limitation; we did not use CT or MRI  

do assess the patients. The third limitation; we  

didn't have prenatal data for the patients.  

Conclusion:  

Bile stained vomiting in neonates have variable  

causes. It usually denotes surgical problem and  

requires urgent surgical solution. Our study includ-
ed necrotizing enterocolitis, midgut volvulus, distal  

duodenal atresia, duodenal stenosis, jejunal atresia,  
ileal atresia, congenital bands, complicated con-
genital inguinal hernias, meconium ileus, neonatal  

intussusception, iatrogenic clamping of umbilical  

hernia and anal stenosis. Imaging modalities were  

important to assess and diagnose these neonates  

before surgery.  
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