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Abstract

Hepatic portal venous gas (HPVG) is a well described entity demonstrated in CT scan and ultrasonography of the abdomen. As
this sign has been described in a variety of conditions, its clinical significance is open for debate. Miscomprehension of
underlying pathologic conditions has led to some confusion in the literature concerning its etiology, diagnostic methods and
clinical consequences. HPVG is not a specific disease entity but merely another diagnostic clue in patients suffering from acute
abdominal pathology. Approach to the patient with HPGV should be directed by underlying disease. HPVG is more common
than realized. The transient nature of HPVG is well established in the review of literature. Here we present one such case with a
diagnostic dilemma for the cause of gas in the portal venous system within 8 hours of sustaining abdominal trauma, on
ultrasonography and confirmed by CT scan.

INTRODUCTION

HPVG is a life-threatening sign since it is associated with an
overall mortality ranging from 75% to more than 90%.
However, a recent study has reported a mortality rate as low
as 29 %. (2) The decline in the mortality is not due to
improved management of the cases but rather due to an
increasing number of clinically unimportant causes of portal
venous gas, owing particularly to the development and
improvement of CT and ultrasound equipment.

HPVG has been reported in so many other causes other than
necrotic bowel such as ulcerative colitis, intra-abdominal
abscess, bowel obstruction without necrosis, gastric ulcer,
acute hemorrhagic pancreatitis, diabetic ketoacidosis and
certain cases where the cause is unknown. But in this list, the
most common cause is necrotic bowel. (1) Just a presence of
HPVG in CT or USG is not an indication for exploratory
laparotomy if there are no signs of an intra-abdominal
catastrophe or systemic toxicity. (4)

CASE SUMMARY

A 55-year-old male was brought to our hospital 8 hours
following a road traffic accident (RTA). Initially he was
treated and stabilized in a local hospital. On examination the
patient was unconscious, not responding to oral commands,
his pulse rate was 96/min, his BP 132/90 mmHg; facial

abrasion and subconjunctival hemorrhage were present. He
had dislocation of right shoulder and right elbow, left
frontonasal bone fracture, and right pneumothorax with right
lower rib fracture.

On examination, the abdomen was soft, no distention, but
tenderness in the left lumbar and left iliac fossa was present.
There was no guarding or rigidity, bowel sounds were
sluggish, and per rectal examination was normal.

USG of the abdomen revealed a hemoperitoneum
and was suggestive of air within the portal tract.

CT of the abdomen (figures 1&2) revealed air in
the main portal vein and its branches in both lobes
of the liver, with a segment V liver laceration,
pneumatosis intestinalis, few air pockets within the
mesenteric vessels, and multiple splenic
lacerations.
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Figure 1

Figure 1: CT scan showing HPVG

Figure 2

Figure 2: CT scan showing portal venous gas

On exploration, there was a haemoperitoneum of about
500ml. The bowel was gangrenous from mid jejunum to the
ileocecal junction (figure 2), and there was a splenic
laceration, a liver laceration (5cm, with a depth of 2-3cm),
and a gangrenous patch over the anterior wall of the stomach
at the pyloric region measuring 3x4cm.

The gangrenous bowel was resected and an anastomosis
between jejunum and ascending colon was carried out. A
splenectomy was done, the gangrenous patch over the
stomach wall was excised and the edges were sutured. The
liver laceration was stapled and packed with Abgel™.

Figure 3

Figure 3: Small bowel gangrene

Post-operatively, the patient developed renal failure and was
detected to have brain stem injury. As the poor prognosis
was explained to the relatives of the patient, he was
discharged against medical advice.

DISCUSSION

The approach to a patient with HPVG should be directed to
the underlying disease. Portal gas composition has been
analyzed and found to have high CO2 content. (3) Different

mechanisms for development of HPVG have been explained
which are (3, 11, 12, 13)

Gas under pressure in the bowel lumen,

Alteration leading to disruption of the bowel
mucosa,

Gas-forming bacteria in intra-abdominal sepsis.

Causes such as endoscopic procedures (1, 2, 14, 15),
paralytic ileus (1, 2, 15), mechanical obstruction, acute
gastric dilatation (1, 2, 16), blunt trauma and barotrauma
produce HPVG (1, 2, 17) by bowel distention and gas under
pressure in the bowel lumen.

Inflammatory bowel disease (1, 2, 3), mesenteric ischemia
(1, 2, 3) and necrotizing enterocolitis (1, 2, 3) produce
HPVG by mucosal damage.

Intra-abdominal or retroperitoneal abscess, diverticulitis,
acute necrotizing pancreatitis, abdominal wall gangrene and
necrotizing enterocolitis produce HPVG by gas-forming
bacteria. (1, 2)

HPVG can occur alone or in association with pneumatosis
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intastinalis (PI). When associated with PI, origin seems to be
intestinal ischemia. There are case reports showing gas in
inferior and superior vena cava, superior and inferior
mesenteric, hemorrhoidal, internal ileac and left colic veins.
(1) Transient cases of HPVG without clinical consequence
have been observed in numerous cases like in inflammatory
bowel disease, acute gastric dilatation or jejunostomy
catheter insertion.

Abdominal radiographs can detect large quantities of HPVG,
but its accuracy is far inferior compared to ultrasonography
and CT scan. (4, 7, 11) Demonstration of HPVG should
prompt a search for associated abnormalities such as
ischemia of the bowel wall, occlusion of mesenteric vessels
and pneumatosis intestinalis. HPVG has been reported to
occur in less than 1% of patients with blunt abdominal
trauma. (2) In these patients HPVG does not necessarily
imply bowel perforation or necrosis. Insignificant HPVG in
setting of blunt abdominal trauma is believed to result from
acute pressure changes that occur at the time of injury and
force intraluminal gas into the bowel wall, where it is
absorbed into the portal circulation. (1, 11)

Gas in the portal venous system is carried by the centrifugal
flow of blood in the periphery of the liver, appearing to
extend within 2cm of the hepatic capsule. Inversely, gas in
the biliary tract moves with the centripetal flow of bile, thus
appearing more central in the liver. Ultrasonography gives
additional real-time information allowing the observation of
hepatofugal or hepatopetal gas displacement. (5, 8, 9)
History of bilodigestive anastomosis, endoscopic
papillotomy or biliary endoprosthesis is certainly of
importance in the differential diagnosis. (2, 6)

CT scan provides the conclusive diagnosis in most cases.
Furthermore, associated necrotic bowel signs are more
specific on CT scan than on ultrasonography. (10)

CONCLUSION

HPVG is reported in a wide range of conditions. Among the
list, the most important and most common cause of HPVG is
bowel gangrene. HPVG and PI are radiological clues and not
the diagnosis. Presence of both HPVG and PI strongly
suggests bowel gangrene. Management of cases having only
HPVG should be individualized as this is observed in a wide
variety of conditions. The case we are presenting was having
both HPVG and PI on USG and CT scan following blunt
abdominal trauma as early as 8 hours. On abdominal
examination there were no local signs suggestive of

peritonitis, but on exploration he was found to have massive
gangrene of the bowel and other organ injuries. It takes few
hours to develop signs of peritonitis in case of bowel
gangrene. As HPVG and PI can be picked up on USG and
CT scan before the development of signs of peritonitis, this
sign should be considered as an ominous early sign of bowel
gangrene. To conclude, HPVG and PI are strong indicators
of bowel gangrene, especially in the setting of blunt
abdominal trauma, and should warrant emergency
exploratory laparotomy even in the absence of clinical signs
of peritonitis.
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