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1 |  INTRODUCTION

Portal vein gas is a rare radiologic finding, with an unclear 
pathogenesis. Different management strategies have been 
proposed, without unanimous consent. A patient with mas-
sive hepatocellular carcinoma (HCC) that compressed the 
biliary ducts, with poor performance status, underwent endo-
scopic biliary drainage attempt. The patient developed portal 
pneumatosis that lead to death.

Portal vein gas or hepatic portal vein gas (HPVG) is a rare 
radiologic finding, with only <200 cases reported in the lit-
erature by 2001.1 It was first described in 1955 by Wolfe and 
Evans in pediatric patients with necrotizing enterocolitis.2 
First reports showed a high mortality rate, with very rare case 
of patients that survived to such an event, suggesting a risk of 
imminent death in HPVG patients.3 More recent imaging mo-
dalities such as Doppler imaging and computed tomography 
(CT) showed higher sensitivity,4 allowing to detect HPVG 

as an incidental finding in many benign diseases.5 Different 
causes and conditions have been described to be associated 
HPVG in adults6-10 (Table  1), with intestinal ischemia that 
seem to be the most common (75%) and the worst one in term 
of prognosis.11 The underlying clinical events associated with 
HPVG seem to play the key role for patients' survival and 
prognosis that could be mainly related to the pathology itself 
and not to the presence of HPVG.12

The pathogenesis of HPVG is not well known. Different 
factors have been proposed: translocation of gas produced by 
gas-forming bacteria in bowel lumen or in an abscess which 
then somehow circulate into the liver, as well as the presence 
of mucosal lesions that allow a passage of gas-forming bacte-
ria into the blood vessels, or a mechanical effect of a gaseous 
distension of the viscera that somehow overcomes an already 
weak wall due to underlying pathologies.5

A management algorithm has been proposed by Nelson 
et al,13 with the so-called “ABC strategy”. Urgent laparotomy 
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Abstract
The cause of hepatic portal vein gas (HPVG) is variable. Good knowledge of the pos-
sible causes, combined with the clinical assessment of the patient and a good quality 
imaging, is required to correctly identify the underlying cause of HPVG and to best 
predict the prognosis.
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(“Aggressive management”) is recommended for patients 
with signs of bowel necrosis or ischemia at CT scan, with a 
mortality approximated at 75%. Careful monitoring should 
be carried out in patients with a more nuanced clinical con-
dition, leaving a threshold for surgical correction under ap-
propriate conditions (“Be careful”). The risk for mortality 
in these cases is estimated between 20% and 30%. Finally, 
patients who present HPVG in nonurgent conditions or post-
operatively should be treated conservatively (“Conservative 
management”), by acting a close observation.14

Portal venous gas after endoscopic retrograde cholan-
giopancreatography (ERCP) is a rare complication, described 
in one of 6-8 per 1000 procedures.15,16 It can occur because 
of a vascular laceration during precut sphincterotomy or be-
cause of a porto-biliary fistula, maybe associated with tumor 
infiltration or inflammatory-related conditions.17,18

To our knowledge, we report the first case of portal 
vein gas after a simple ERCP failed attempt, without large 
sphincterotomy or cannulation. Literature reports showed a 
low morbidity and mortality after ERCP, compared to other 
causes. The case reported below has had a very rapid course 
toward the death of the patient.

2 |  PRESENTATION OF CASE

A 70-year-old male patient was referred to the gastrointes-
tinal surgery department by his general practitioner with an 

history of progressive jaundice with itching, inappetence, 
weight loss, and asthenia. He was known to have a previ-
ous HCV infection eradicated for about six years, venous 
varices of the lower limbs. He had no current therapy. The 
clinical examination showed significant jaundice, palpa-
ble abdominal mass in right hypochondria, no abdominal 
tenderness, and some scratch injuries. Performance status 
of the patient was ECOG 3. A contrast-enhanced CT scan 
of the abdomen showed a central liver mass of about 131 
millimeters, with arterial wash-in and portal wash-out fea-
tures, typical for HCC. The neoplastic lesion constricted 
the biliary confluence, with a dilation of the intrahepatic 
biliary tract. Furthermore, there were no distant metas-
tases, but some local and distant para-centimetric lymph 
nodes were reported. The case was discussed in a multi-
disciplinary oncology meeting, with an indication to per-
form systemic therapy after drainage of the biliary tract, to 
palliate jaundice. The patient was hospitalized to undergo 
to endoscopic biliary drainage. Preoperative blood tests 
showed bilirubinemia up to 279 µmol/L, CRP at 30 mg/L, 
normal blood cell count, normal INR, and albuminemia at 
29  g/L. The endoscopic procedure was carried out under 
general anesthesia, but without success. The endoscopist 
found a marked ab extrinsic compression of the gastric 
cavity with associated distortion of the piloro-duodenal 
axis. The orifice of the papilla of Vater was dislocated. A 
small precut of only 5 mm was carried out, but the numer-
ous attempts to advance the guide-wire were unsuccessful. 
It was then decided to proceed with a percutaneous biliary 
drainage CT-guided. However, the patient's clinical con-
ditions showed a rapid worsening, with a deterioration of 
the respiratory function, an increase in inflammation blood 
tests and a mild fever the night after the procedure. An ur-
gent contrast-enhanced thoraco-abdominal CT scan was 
carried out. It showed no signs of pulmonary embolism, 
but a slight bilateral pleural effusion. On the other hand, it 
revealed portal, splenic, and gastro-epiploic vessels pneu-
matosis (Figure 1). There was no associated intestinal is-
chemia or intestinal pneumatosis. A support therapy was 
set up with a careful and close monitoring of the patient. 

T A B L E  1  Pathologic conditions associated with Portal Vein Gas
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Retroperitoneal abscess

F I G U R E  1  Preoperative (A) and 
postoperative (B) abdominal contrast-
enhanced CT scan. Yellow arrow showing 
presence of gas in portal vein
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After an active debate among surgeons and anesthesiolo-
gists, it was decided to not proceed with surgical therapy 
because of the clinical conditions of the patients together 
with the absence of intestinal pneumatosis and intestinal 
ischemia. Subsequent blood tests showed leukocytosis at 
18 × 103, increased blood creatinine level at 220 µmol/L, 
increased PCR at 130  mg/L, reduced albuminemia at 
25  g/L, increased AST levels at 500  U/L, and increased 
LDH and blood lactic acid levels. It was then set an antibi-
otic therapy and a support of a subintensive type. Despite a 
further intensive care, the patient developed a multi-organ 
failure that led to death in a few days.

3 |  DISCUSSION

Clinical case here reported seems to fall into one of the 
scenarios leading to HPVG: bowel distention/obstruction, 
ischemia, and idiopathic.19 In particular, we can speculate 
about the mechanical pathogenesis related to gas insuffla-
tion during the endoscopic procedure. Mechanical disruption 
of mucosal integrity may result in dissection of gas into the 
intestinal wall and eventually the portal system. The loss of 
mucosal integrity has been descripted also to be related to 
gastrointestinal neoplasms.20 The translocation of the intes-
tinal wall by gas-forming bacteria may also have concurred, 
resulting in the production of gas within the portal system 
itself.

Several therapeutic algorithms have been proposed over 
the years, leaving open the discussion on whether or not 
to perform urgent surgery. Various studies highlighted the 
importance of the clinical status of the patient, rather than 
the CT finding alone, including physical examination find-
ings, vital signs, and laboratory values.19,21 Very interest-
ing was the paper by Koami et al that in a retrospective 
court of 33 patients with HPVG, using a criteria of lower 
blood pressure (systolic BP <108 mm Hg), high lactate de-
hydrogenase circulating levels (LDH >387 U/L), and the 
presence of pneumatosis intestinalis led to 100% sensitivity 
and 78.9% specificity for necrotic bowel.22 A very detailed 
algorithm was suggested by Wayne et al by analyzing a ret-
rospective series of 88 patients. The algorithm incorporates 
many clinical findings, including abdominal examination, 
lactate (>3 mg/dL), and radiologic findings of pneumatosis 
intestinalis, significant past medical history suggestive of 
vascular risk.23 In a larger retrospective study, Hani et al24 
pooled data from four tertiary centers and evaluated 209 
patient who had HPVG focusing on factors associated with 
the need for operative intervention. They found that older 
age, peritoneal signs, and elevated BUN are most likely 
associated with intestinal ischemia and need for urgent 

surgery. A very recent case report by Dibra et al25 also tried 
to suggest a set of interesting decision-making criteria in 
patients with portal vein gas, although with associated in-
testinal pneumatosis. The authors focused on the presence 
of clinical signs (age >60 years, hemodynamic instability, 
peritonitis, adynamic ileus) and laboratory/radiologic signs 
(elevated White Blood Cells, lactate ≥2 mmol/L, elevated 
INR, hepatic portal venous gas, small bowel location), ac-
cording with the indications for intestinal pneumatosis of 
the American Association for the Surgery of Trauma.26 
The presence of so many papers on the same subject testi-
fies the absence of a single therapeutic conduct universally 
accepted.

The case we reported is a perfect example of a patient 
in which it is difficult to choose the right conduct. CT scan 
showed no intestinal pneumatosis and signs of intestinal 
ischemia, but at the same time there was an increase in in-
flammatory indices at blood tests and a worsening of renal 
function. This case is a perfect example of the importance 
of underlying clinical conditions in determining the prog-
nosis. The complicated postoperative course, along with 
the clinical conditions and the finding of HPVG at imaging 
without pneumatosis intestinalis, lead to an active debate 
among surgeons, anesthesiologists, and gastroenterologists 
regarding patient's management, as well as the high risk of 
surgery.

Nonetheless, the clinical findings and outcomes of this 
case illustrate the inability to predict the outcomes based only 
on the presence of HPVG on CT imaging, suggesting that an 
aggressive approach may be appropriate when the prognosis 
appears adverse. The underlying advanced cancer disease, 
along with poor performance status, inexorably leads the pa-
tient to death.

Based on the presented case, we think that the patient's 
performance status and underlying pathology should be con-
sidered as important additional criteria in the decision-mak-
ing process of the patient with HPVG.

4 |  CONCLUSIONS

The cause of HPVG without pneumatosis intestinalis is vari-
able. Good knowledge of the possible causes combined with 
a good clinical assessment and an abdominal computed to-
mographic scan is required to correctly identify the under-
lying cause of HPVG and to decide whether urgent surgery 
must be performed.

Our patient presented a case of fatal HPVG, after an ERCP 
attempt without cannulation, fistulas, or perforations. We 
are convinced that each individual patient must be carefully 
discussed for risks and benefits of all possible procedures. 
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The outcome is strongly linked to the patient's underlying 
condition.
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