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Introduction

The presence of Hepatic Portal Venous Gas (HPVG) on ra-
diologic imaging is a grave prognostic indicator, often associ-
ated with critical abdominal pathology necessitating immedi-
ate surgical intervention. Reports of HPVG in medical literature 
are rising, typically in conjunction with life threatening condi-
tions [1]. A diagnosis of HPVG can indicate serious conditions 
like necrotizing enterocolitis, ischemic colitis, or bowel rupture. 
However, it is crucial to consider benign causes [2]. In this case 
report we present a frequently observed benign condition in 
infants that can also manifest as HVPG. Cow’s Milk Protein Al-
lergy (CMPA) is a prevalent condition in infancy, affecting up to 
15% of infants [3]. Studies indicate a CMPA prevalence of 2-3% 
in children from developed nations, ranking among the top five 
childhood food allergens in south east Asia [4]. Other studies 
report a prevalence ranging 2% to 7.5% [5]. CMPA should be 

considered in infants consuming formula or bovine milk, how-
ever it can also manifest in exclusively breastfeed infants. The 
incidence of CMPA in breastfeed infants is reported to range 
from 0.4% to 0.5%, with some studies indicating a prevalence 
as high as 2.1% [3]. The precise immunologic mechanisms un-
derlying the pathogenesis of CMPA remain elusive. However, it 
is established that CMPA arises from both Ige-and non-Ige-me-
diated immune responses. Ige-mediated CMPA, characterized 
as an immediate type I hypersensitivity reaction, typically mani-
fests within minutes to two hours post ingestion of cow’s milk. 
Conversely, non-Ige- mediated CMPA present as a delayed type 
IV hypersensitivity reaction. In individuals exhibiting non-Ige-
mediated responses, the presence of CD8+ and CD4+ lympho-
cytes, along with eosinophils, has been observed throughout all 
three layers of the colonic mucosa. Lymphocyte transformation 
assays in these infants have revealed circulating memory cells, 
indicative of T-cell involvement in CMPA pathogenesis [6].
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Case presentation

A 2-month-old full term male infant, delivered via LSCS, a fol-
low up case of our OPD, who could not be breastfeed, started 
on formula feed but showed signs of intolerance since 10th day 
of life, then started on soy based, milk free, lactose free for-
mula milk. Still signs of intolerance persist. Hence changed to 
Extensively Hydrolyzed Formula milk. But now admitted with 
two days history of vomiting and one day history of multiple 
episodes of loose stool, fever, lethargy along with decreased 
oral acceptance. Child had a reported birth weight of 3.007 kg 
and the most recent weight following admission was 3.3 kg.  
At the time of admission, the child was lethargic, dehydrated 
and had acidotic breathing. Cardiopulmonary and Neurologi-
cal examination showed no abnormal features. He presented 
with soft, mildly distended abdomen with normoactive bowel 
sounds and no abdominal tenderness to palpation on physical 
examination. Laboratory analysis showed that white blood cell 
counts was 29500 thou/mmᶟ (5-15/mmᶟ). The proportion of 
neutrophils was 47.40% (11-44%), the proportion of lympho-
cytes was 35.70% (40-80%) and the red blood cell count was 
3.46 mill/mmᶟ (3.00-4.50). The hemoglobin level was 10.70 g/
dl (9.40-13.00), platelet count was 7.90 thou/mmᶟ (210-650), 
and the C-Reactive Protein (CRP) level was 178 mg/l (0-5). Se-
rum sodium and potassium levels were 128.20 (139-146) / 2.68 
(4.1-5.3) mg/dl. Stool examination showed the absence of re-
ducing substances. Liver and kidney function, TORCH screening 
and urine routine analysis, lumbar puncture revealed no signifi-
cant abnormality. X – ray abdomen erect view showed multiple 
dilated air-filled bowel loops s/o Subacute Intestinal Obstruc-
tion (Figure 1). Mildly prominent content filled peristaltic bowel 
loops seen in central and lower abdomen on Ultrasound (USG) 
Whole Abdomen. The child was managed conservatively with 
fluid resuscitation and intravenous antibiotics (Injection Pipas 
and Amikacin). On the 2nd day of admission antibiotics upgrad-
ed to Inj. Meropenem in view of worsening, received sodium bi-

carbonate correction as metabolic acidosis persist (pH was 7.25, 
Bicarbonate was 11.40, Base Excess was -17.3) even after fluid 
resuscitation and Stocks solution given for potassium correction 
as hypokalemia (serum potassium-2.49) persist even double 
potassium correction  given via maintenance IV Fluid. Gradu-
ally, the child was improved symptomatically, abdominal disten-
sion settled. Minimal feed started with extensively hydrolyzed 
formula milk followed by gradually increased. Following this on 
day of admission – 5th, developed bloody mucoid stool with 
increased abdominal distension. Repeat investigations done. 
White blood cell count was 22000, platelet count was 7.69, CRP 
– 105, serum sodium and serum potassium was 132/2.9, and 
serum procalcitonin was 57.46. USG Whole Abdomen shows 
small bowel obstruction with suspicious air within the bowel 
wall with portal venous gas – possibility of Necrotizing Entero-
colitis (Figure 2). No pathogens detected on stool multiplex 
PCR. Managed with fluid resuscitation, Antibiotics upgraded 
to injection colistin, sodium bicarbonate correction given in 
view of persistent metabolic acidosis (pH was 7.15, Bicarbonate 
was 12.20, Base Excess was -14.10) and potassium corrected 
by double potassium given via maintenance intravenous fluid. 
Pediatric gastroenterologist opinion taken. Advised for X – ray 
abdomen erect view, s/o distended bowel loops (Figure 3) and 
start Amino Acid based hypoallergenic formula milk once child 
was improved clinically. Child gradually improved with the given 
treatment. Minimal feed started with the amino acid-based for-
mula milk, tolerated well then feed increased gradually. After 
giving 10 days of antibiotics. Investigations repeated. White 
blood cell count was 11600, CRP was 8.35, serum procalcitonin 
was 0.32, serum sodium and serum potassium was 140 / 3.63 
and blood gas normalized. Repeat USG Whole Abdomen done 
s/o normal study and no portal venous gas seen (Figure 4). The 
child was stable, tolerated oral feed without any complications 
and was discharged after proper counseling of parents. The 
child’s condition remained stable with normal weight gain on 
follow up after one week.

Figure 1: X – ray abdomen erect view, shows presence of multiple 
dilated air-filled bowel loops.

Figure 2: USG whole abdomen, green arrows show air within the 
intrahepatic biliary radicles.
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Figure 4: USG Whole Abdomen, no portal venous gas seen.

Discussion

HVPG, while infrequently diagnosed in infants, is often asso-
ciated with severe pathologies including necrotizing enteroco-
litis, bowel ischemia, bowel infarction and bowel wall rupture. 
Milder conditions such as hypertrophic pyloric stenosis and milk 
or food protein allergy can also cause HVPG [2,7]. The patho-
physiology of HPVG remains incompletely understood. Several 
hypotheses exist, the most prominent being: a) Increased intra-
intestinal pressure leading to portal capillary air bubble migra-
tion, b) Disruption of the intestinal mucosa, allowing gas pro-
duced by luminal microorganisms to enter the mesenteric and 
portal venous systems, c) Presence of gas producing bacteria 
within abdominal inflammatory processes, such as enteritis or 
acute appendicitis [8]. Following bacterial translocation, hydro-
gen gas accumulating within the intestinal wall causes pneu-
matosis intestinalis, radiographically appearing as bowel wall 
latencies [9]. Portal venous gas subsequently disseminates to 
intrahepatic branches and the peripheral liver parenchyma in 
a non-dependent fashion, predominantly in the left lobe and 
anterior right lobe [1,8]. Abdominal ultrasonography demon-
strates high sensitivity and efficacy in identifying HPVG. Charac-
teristic ultrasonographic findings include hyperechoic particles 
within the portal venous system and hyperechoic foci within the 
hepatic parenchyma. While abdominal radiography may reveal 
HVPG in advanced disease stages with significant gas accumula-
tion, ultrasonography offers superior diagnostic capabilities in 
the early detection of this condition [7]. In adults Computed 
Tomography (CT) is the established benchmark for diagnosing 
HPVG. Its utility lies in facilitating early HPVG detection and po-
tential etiology determination. Specific CT imaging parameters, 
such as employing the lung window setting, enhance the visual-
ization of even small quantities of air within the hepatic paren-
chyma. In pediatric populations, CT is avoided due to significant 
radiation exposure. Consequently, ultrasound, a safe and readi-
ly repeatable modality, is preferred for both initial diagnosis and 
subsequent monitoring of HVPG [8]. In infants, consideration 
should be given to benign etiologies of HVPG, such as milk pro-
tein allergy [2]. Cow’s milk protein allergy (CMPA) is a prevalent 
condition in infancy, affecting up to 15% of infants [3]. Studies 
indicate a CMPA prevalence of 2-3% in children from developed 
nations, ranking among the top five childhood food allergens 
in southeast Asia [4]. Other studies report a prevalence rang-
ing 2% to 7.5% [5]. Reports of milk allergy causing HPVG rare in 
literature. In our case diagnosis of milk protein induced HPVG 
was made through the exclusion of alternate etiologies. Follow-

ing the elimination of milk protein from the patient diet, both 
clinical symptoms and ultrasonographic findings consistent with 
HPVG resolved. Clinical presentation and symptom severity in 
CMPA are variable, yet prognosis is typically favorable follow-
ing the elimination of cow’s milk protein. Although the majority 
of infants with CMPA tolerate extensively hydrolyzed formula. 
Approximately 10% require amino acid-based formula, particu-
larly those exhibiting severe enteropathy [10], as illustrated in 
our case. The diagnosis of HPVG in neonates is typically a cause 
for concern due to associated morbidity, mortality and the of-
ten-urgent need for intervention. However, as illustrated in our 
case, HVPG can sometimes occur as an incidental finding from 
a benign etiology and may not require surgical evaluation and 
treatment [8]. Possibility of benign etiologies should be con-
sidered in the absence of serious bowel disease, to minimize 
unwarranted interventions [10]. In our case raised inflamma-
tory markers in the form of increased TLC and raised CRP might 
be due to gut inflammation. Abdominal ultrasonography dem-
onstrates high sensitivity and efficacy in identifying HPVG [7]. 
In the absence of surgical indications, abdominal ultrasound 
is recommended within 1-2 days after the diagnosis. Further 
imaging, such as abdominal radiography or CT, is not required, 
particularly if subsequent ultrasound examinations reveal reso-
lution of abnormalities [8].

Conclusion

The presence of HPVG in radiologic imaging does not invari-
ably signify a severe underlying condition, it may be observed in 
relatively benign cases, as in our case. HPVG itself does not war-
rant surgical intervention; treatment is primarily determined by 
the underlying disease. Prognosis is dictated by the underlying 
pathology and is not affected by the presence of HVPG.
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