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a b s t r a c t 

Portal venous gas (PVG) or hepatic portal venous gas (HPVG) is the accumulation of gas in the 

portal vein and its branches. HPVG may be considered as a nonspecific sign of a significant 

abdominal disease, ranging from potentially lethal diseases to benign conditions. Computed 

tomography (CT) can detect both the presence of gas and the underlying pathology. I report a 

60-year-old male who presented to the emergency department with upper gastrointestinal 

bleeding and a high lactate level in the blood test. Because of the unknown etiology for the 

elevated lactate, a CT scan of the abdomen was taken, which showed that he developed 

intra-and extra-hepatic portal venous gas as well as in the portomesentric-portosystemic 

collaterals without any signs of mesenteric ischemia. The patient was treated conservatively 

and the HPVG completely resolved after a few days. Overall, physicians must be aware that 

prognosis is related to the pathology itself and is not influenced by the presence of PVG. 

HPVG can be caused by several benign conditions that do not necessarily require urgent 

exploratory laparotomy. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

HPVG itself is not a surgical indication and the treatment
depends mainly on the underlying disease [1] . Previously,
HPVG has been most associated with an acute gastrointestinal
catastrophe such as mesenteric ischemia with a high mortal-
ity rate. Presently, by the extensive use of advanced diagnostic
imaging, HPVG has also been an incidental finding in many be-
nign and non-life-threatening causes; therefore, HPVG cannot
on its own be used as a prognostic indicator [2] . Plain radiogra-
phy, computed tomography (CT) and ultrasound can demon-
strate HPVG. Among these imaging modalities, CT is the most
sensitive and specific for detecting HPVG and demonstrating
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associated intra-abdominal disorders and coexisting abnor-
mal air [3] . 

Cases in which HPVG is found without mesenteric is-
chemia can also get benefits from conservative treatment [2 ,4–
6] . 

Clinical case and imaging findings 

A 60-year-old male patient known for alcoholic liver cirrhosis
whom diagnosed with esophageal varices and partial throm-
bus in the portal vein in the former CT scan, was brought to
the emergency department disoriented and delirious with the
f interest. 
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Fig. 1 – Axial view of contrast-enhanced CT image of the 
upper abdomen shows intrahepatic portal venous gas 
(arrow). 

Fig. 2 – Control view of contrast-enhanced CT image of the 
upper abdomen shows intrahepatic portal venous gas 
(arrow). 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – Contrast-enhanced CT images of abdomen show 

the portomesentric collaterals (arrow) axial view. 

Fig. 4 – Contrast-enhanced CT images of abdomen show 

the presence of gas in portomesentric collaterals (arrow) 
coronal view. 

 

 

 

 

 

 

 

 

 

 

presence of hematemesis. The patient was slightly hypoten-
sive (blood pressure: 98/58 mmHg) and had a distended ab-
domen but did not present pain or signs of peritonitis. The
blood test presented an elevated lactate [lactate:10,1 (refer-
ence interwal:0,5-2,5)], which is why was suggested CT scan
of the abdomen to rule out the mesenteric ischemia, despite
absence of clinical suspicion. 

CT scan showed ventricle retention, intra- and extra-
hepatic portal venous gas ( Figs. 1 and 2 ) as well as the
esophageal varices and the portomesentric collaterals be-
tween bowel ( Figs. 3 and 4 ) and cutaneous portosystemic col-
laterals ( Figs. 5 and 6 ) without any bowel pneumatosis or free
intraperitoneal air. 
After a short time, the control blood test showed a normal
lactate level; therefore, the patient treated conservative with
intravenous fluids, blood transfusion and Terlipressin as well
as decompression of the stomach through a nasogastric tube.

Gastroscopy showed large esophageal varices that were
treated by elastic bandage and found portal hypertension gas-
tropathy changes in the fundus of the stomach without any
ulcers or signs for ischemia. The patient was stabilized and
eventually discharged in a stable condition. After 3 days of his
discharge, control CT scan showed total regression of air in the
portal system. 
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Fig. 5 – Contrast-enhanced CT images of abdomen show 

the presence of gas in portosystemic collaterals; Caput 
Medusae (arrow) axial view. 

Fig. 6 – Contrast-enhanced CT images of abdomen show 

the presence of gas in portosystemic collaterals; Caput 
Medusae (arrow) sagittal view. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Hepatic portal venous gas is a condition in which gas accu-
mulates in the portal venous circulation. It may be associated
with a wide range of conditions from lethal surgical patholo-
gies to many benign etiologies which do not carry high mor-
tality or morbidity risks [7] . HPVG was first described by Wolfe
and Evens in 1955 associated in infants with necrotizing en-
terocolitis [8 ,9] , it has since been described in numerous other
clinical conditions including some severe etiologies such as
mesenteric ischemia, intestinal obstruction, duodenal ulcer
perforation, and necrotizing pancreatitis. However, currently,
the increased use of more sensitive diagnostic imaging tech-
niques (ultrasonography and CT) allows recognition of an in-
creasing number of less morbid causes [7] ; such as ileus, di-
verticulitis, enteritis, gastric distention, inflammatory bowel
disease (IBD), sepsis, intra-abdominal abscess, hypotension
post dialysis treatment, decompression sickness, abdominal
trauma and iatrogenic causes from instrumentation and re-
cent surgery [2] as well as some benign causes with unknown
mechanisms include high-pressure ventilation, chronic ob-
structive pulmonary disorder (COPD), and high dose steroids
[8] . 

The mechanism of the passage of the gas from the intes-
tine into the mesenteric and then portal venous system is not
fully understood. However, it is divided into 2 main patho-
physiologic theories. First, mechanical disruption may result
in passage of the gas into the intestinal wall and eventually
the portal system [7 ,8] . Alternatively, the invasion of the in-
testinal wall by gas forming bacteria may result in the pro-
duction of gas within the intestinal wall and portal system.
Both mechanisms probably play a role in the development and
propagation of HPVG [2] . 

The diagnosis of HPVG is usually made by plain abdomi-
nal radiography, sonography, color Doppler flow imaging, or
computed tomography (CT) scan. Although HPVG may be diag-
nosed by conventional radiography, detection is difficult and
it can get easily overlooked. 

Sonography coupled to Doppler is very sensitive for HPVG.
However, its application is limited because of its high inter-
operator variability and lack of availability [1] . The typical ul-
trasonographic features of HPVG are highly echogenic par-
ticles that flowing within the portal vein or the hepatic
parenchyma, which are most apparent in the non-dependent
part [10] . Color Doppler flow imaging shows hyperechogenic
foci moving within the lumen of the portal vein, produc-
ing sharp bidirectional spikes superimposed on the normal
monophasic portal vein wave pattern [1 ,8 ,10] . 

The CT scan has a high sensitivity for detection of HPVG
and can detect the underlying pathology [1 ,3] . CT presents
as branching lucencies in the liver, portal vein, and its trib-
utaries. Typically, the gas in the liver extends to within 2
cm beneath the liver capsule. This peripheral gas distribu-
tion is related to the direction of blood flow into the liver. It
is crucial to differentiate it from pneumobilia, which is cen-
trally located because of the biliary anatomy and the direc-
tion of bile flow [1 ,8 ,11] . The presence of pneumatosis intesti-
nalis is most highly associated with ischemia and necrotic
bowel [2] . 

Recent studies show that the clinical status of the patient,
including physical exam findings, vital signs, laboratory val-
ues, and comorbidities, rather than the CT findings alone, can
better identify patients who would benefit from conservative
treatment versus operative intervention, especially when the
clinical status rapidly improves under medical therapy and
with absence of surgical indication [2 ,4–6] . 
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Conclusion 

Portal venous gas on CT is associated with various pathologies
that do not necessarily ground surgical management. Clinical
presentation should be correlated with the presence of HPVG
and other associated CT findings to determine a wide range of
benign etiologies that can be treated conservatively. 

Our patient had a variety of potential causes of HPVG, in-
cluding slightly low blood pressure, ventricle retention and
upper gastrointestinal bleeding (UGB). Transient ischemia
might be suspected because of the short period with ele-
vated lactate. However, the hypotension and ventricle reten-
tion were not severe enough to justify transient mucosal is-
chemia therefor, esophageal variceal bleeding can be consid-
ered as the cause of portal system gas. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
A copy of the written consent is available for review by the
editor of this journal. 
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