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Purpose: Hepatic portal venous gas is not a specific disease and is often only an imaging manifestation in patients with acute
abdomen. However, its appearance often indicates serious disease and poor prognosis. It is not difficult to distinguish typical portal
venous gas from biliary tract gas on computed tomography because of their relatively different distribution within the liver. But the
difference is not absolute.

Case Description: An 82-year-old female was admitted to the emergency department due to epigastric pain, nausea and vomiting for
1 day. Intrahepatic gas was found on computed tomography (CT), which was initially diagnosed as portal venous gas, and contrast-
enhanced abdominal CT was performed 3 hours after the first plain CT scan and revealed a significant reduction of intrahepatic gas,
then diagnosed as biliary tract gas. Two days later, enhanced abdominal CT showed that biliary tract gas had disappeared. Continuous
gastrointestinal decompression, anti-infection, rehydration and other treatments were given. After treatment, abdominal pain, nausea,
vomiting and other symptoms of the patient were gradually relieved. The patient refused gastroenteroscopy and was discharged after
13 days of hospitalization.

Conclusion: Portal venous gas and biliary tract gas may have similar CT findings and be misdiagnosed, and enhanced CT
examination is necessary to confirm the diagnosis.
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Introduction

Hepatic portal venous gas (HPVG) is an imaging sign formed by abnormal aggregation of gas in the portal vein and its
intrahepatic portal vein branches due to various reasons, which is relatively rare in clinic and often accompanied by acute
abdomen such as intestinal ischemia, intestinal necrosis. Since Wolfe et al first reported this disease in 1955," with the
development of color ultrasound, computed tomography (CT) and other imaging technologies, more and more HPVG has
been found. Due to its specificity in pathogenesis, etiology, diagnosis, treatment and other aspects, it has also attracted
more and more clinical attention.

Biliary tract gas is relatively common in clinic work. There are many reasons for biliary tract gas, including a variety of
operations related to the biliary tract and lesions affecting the biliary tract, such as chronic cholecystitis or cholelithiasis,
cholangitis; Oddi’s sphincter insufficiency; chronic gastrointestinal ulcer disease, ulcer to the biliary perforation of internal
fistula; biliary-bronchial fistula and so on.”

Unlike HPVG, which is mainly distributed at the outer edge of the liver and involved many small vessels, biliary tract
gas is mainly distributed at the biliary tract site in the middle of the liver, with mostly dispersed and discontinuous gas
shadows, which do not extend to the edge of the liver. It is relatively easy to distinguish HPVG from biliary tract gas due
to the difference of distribution sites.> Here, however, we present a rare case of intrahepatic biliary tract gas caused by
acute gastroenteritis, CT showed multiple dendritic gas shadows at the liver edge, which was consistent with the

performance of HPVG, and finally diagnosed as biliary tract gas.
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Case Report

An 82-year-old female was admitted to the emergency department due to epigastric pain, nausea and vomiting for 1 day.
Abdominal computed tomography (CT) was performed at a local hospital indicating HPVG (Figure 1a and b; the yellow
arrow points to the gas shadow) and for this reason the patient was referred to our hospital for treatment on the day of
onset. On the day of admission, her temperature was 38.2°C, respiratory rate was 18 breaths per minute and oxygen
saturation was 98% on air, the pulse was 88 beats per minute, lying blood pressure was 122/84 mmHg. The only
abnormal physical examination was epigastric tenderness. Laboratory studies showed a white blood cell of 18.81x10%/L;
neutrophils, 89.2%; hemoglobin (HB), 122g/L; blood platelet count 275 x 10/L, hypersensitive C-reactive protein
87.82mg/L. The arterial blood gas analysis, serum creatinine, blood urea nitrogen, serum amylase, total bilirubin and
hepatic enzyme spectrum were normal. Continuous gastrointestinal decompression, anti-infection, rehydration and other
treatments were given. Contrast-enhanced abdominal CT was performed 3 hours after the first plain CT scan and revealed
a significant reduction of intrahepatic biliary tract gas (Figure 1c¢ and d). Two days later, enhanced abdominal CT showed
that intrahepatic biliary tract gas had disappeared (Figure le and f). After treatment, abdominal pain, nausea, vomiting
and other symptoms gradually relieved. Antibiotics were discontinued after 7 days, and blood cultures were not
performed. The patient refused gastroenteroscopy and was discharged after 13 days of hospitalization. After six months

of follow-up, the patient recovered well without abdominal pain, fever, vomiting and other symptoms.

Discussion
HPVG is not a specific disease and is often just an imaging manifestation in patients with acute abdomen. However, its
appearance often indicates serious disease and poor prognosis. However, with the improvement of imaging technology,
more and more cases are being diagnosed due to various benign lesions.*?

There are two ways for gas to enter the portal vein: first, the pressure in the dilated intestinal canal increases, and the
edema, necrosis and destruction of the mucosal barrier of the intestinal mucosa make the gas in the intestinal lumen

penetrate into the small veins in the intestinal wall and return to the portal vein through the mesenteric vessels; Another

Figure | (a and b) The first CT scan indicated that the gas was located at the liver edge (yellow arrow) more like HPVG. (c and d) Contrast-enhanced abdominal CT
showed a significant reduction of gas. Compared with the yellow arrows in (a and b) the gas shadows in (c and d) are significantly reduced. (e and f) In contrast to the yellow
arrows in (a and b), contrast-enhanced abdominal CT showed disappearance of intrahepatic biliary tract gas.
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way is the infection of intestinal and peritoneal aerogenic bacteria affecting intestinal mucosa or small veins, direct
infection of intravenous aerogenic bacteria causes gas accumulation in portal vein. As the portal vein blood flow is away
from the direction of the hepatic portal, the blood flow can bring gas to the small veins, and the portal vein can be seen
under the capsule at the edge of the liver. Enhanced CT clearly shows gas in the portal vein.® For this patient, the first
abdominal CT showed more air accumulation in the intrahepatic margin, and the gastric contents increased significantly,
which was considered as increased pressure of digestive tract, gastrointestinal mucosal damage, intestinal gas entering
into intestinal mucosal vein along the pressure gradient, and back into portal vein to cause HPVG.

But 3 hours later, another enhanced CT showed significantly reduced intrahepatic gas accumulation, and portal vein
stage suggested that no gas was found in portal vein, which was considered as biliary tract gas.

Clinically, biliary tract gas is mostly located in the bold tube in the central part of the liver, mainly in the left and right
hepatic ducts, mostly scattered and discontinuous gas shadow, which does not extend to the edge of the liver (biliary tract gas is
mostly located in the central part of the liver due to the centripetal flow of bile). CT examination can better display intrahepatic
biliary tract gas, and biliary tract gas is generally found in the left lobe of the liver. Enhanced CT scan can distinguish the portal
vein and its accompanying bile duct, so as to distinguish the portal vein gas from the biliary tract gas.’

As for the cause of biliary tract gas in this case, considering the patient’s old age, no history of biliary surgery, and no
other lesions indicated by CT, it should be the result of Oddi’s sphincter dysfunction. The patient developed nausea and
vomiting, resulting in excessive gastrointestinal pressure and gas backflow into the biliary tract.

The distribution of biliary tract gas in the liver was abnormal in this case and was initially diagnosed as HPVG. There
are little clinical data on abnormal distribution of biliary tract gas, and theoretical research and support are also lacking.
Oddi’s sphincter can withstand pressures of up to 60cmH,0, which normally prevents retrograde airflow in the common
bile duct.® We deduce the possible reasons for the special imaging appearance of biliary tract gas as follows: Increased in
patients with gastrointestinal tract pressure (>60cmH,0), causing the gas transiently back into the relatively loose Oddi’s
sphincter, since the gastrointestinal and abdominal pressure was higher than that of the biliary tract, the gas in the biliary
tract gradually entered the small biliary tract due to pressure and appeared at the edge of the liver. With gastrointestinal
decompression, gastrointestinal pressure is reduced, bile flow is accelerated, and biliary gas is gradually discharged into
the common bile duct and into the intestinal cavity. This may explain why there was a significant decrease in biliary tract
gas at CT reexamination 3 hours later.

Conclusion

HPVG is rare in clinic and biliary tract gas misdiagnosed as HPVG has never been reported. We present this case to
increase our understanding of the differential diagnosis of bile duct and portal venous gas by imaging. It is not accurate to
confirm portal venous gas by plain CT scan. The distribution of biliary tract gas near hepatic margin requires further
observation and verification.
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HPVG, hepatic portal venous gas; CT, computed tomography.
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