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ABSTRACT

Gas in Hepatic Portal Veins with Gastric
Massive Dilatation and Pneumatosis in

Acute Pancreatitis

MAULANA M. ANSARI', NADEEM MUSHTAQ?, VIBHOR PATERIA®, IMTIYAZ AHMAD*, NITIN KULSHRESHTHA®

Gas in portal veins is a rare phenomenon observed secondary to bowel ischaemia and necrosis. A young girl with history of pica
ingestion presented with acute abdomen with huge distension. Investigation revealed air in hepatic portal veins, air within stomach
wall, and massive distension of stomach secondary to acute pancreatitis. Successful conservative treatment confirmed the current
concept that all cases of hepatic portal venous gas do not warrant immediate surgical intervention.
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CASE REPORT

A 20-year-old girl presented to Jawaharlal Nehru Medical College
Hospital Emergency Department with 1-day history of persistent
diffuse abdominal pain, distension, constipation and one episode of
vomiting. Vitals at presentation were pulse rate 128/min, BP 124/88
mmHg, respiratory rate 18/min, temperature 98.6° F. Cyanosis,
icterus and paedal oedema were absent. Clinical examination
revealed grossly distended abdomen with mild guarding and
tenderness in the upper abdomen but there was no rebound
tenderness. Liver dullness was present and there was no visible
peristalsis. Bowel sounds were sluggish. On per rectal examination,
soft faecal matter was present in the rectum and there was no rectal
ballooning or tenderness. Intravenous fluid infusion was started
and catheterization was done. Insertion of nasogastric tube (#16)
resulted in siphon drainage of only 100 ml non-bilious faeculent
aspirate with food particles that was followed by incomplete relief of
abdominal distension and pain. Thereafter, abdominal X-rays (AXR)
and ultrasound (USG) were done. Abdominal X-ray showed long
length of the nasogastric tube inside abdomen, reaching upto the
right iliac fossa [Table/Fig-1a], suggestive of huge gastric dilatation
and ground glass appearance with a few innocuous looking gases in
the right half of the abdomen, along with a suspicious radio-opacity
overlying the sacrum. Suction drainage through the nasogastric
tube resulted in 2 litres of non-bilious dirty aspirate containing food
particles as well as certain non-food particles, which was followed
by marked relief of the abdominal distension. The suspicious radio-
opacity previously overlying the sacrum moved to the right upper
quadrant after deflation of the stomach as seen on the repeat AXR
[Table/Fig-1b]. USG of abdomen sowed bulky pancreas, echogenic
material inside the stomach, and air within the wall of the stomach
as well as air in the hepatic portion of the portal veins, and there
were no gallstones. Unfortunately, USG film could not be made
in the Emergency Department (ED). Next day Contrast Enhanced
Computerized Tomography (CECT) with intravenous and oral
contrast was performed that confirmed the diagnosis of the acute
pancreatitis, air in the hepatic portal veins and air within the wall
of the stomach; the stomach also contained significant amount of
thick semi-split rather solidified material part of which was radio-
opaque on non-contrast fims [Table/Fig-2], although there was
no previous history of contrast study in the recent past. Patient
improved satisfactorily on continued conservative treatment. On 5th
day, she developed one episode of fever and repeat Chest X-ray
showed left-sided pleural effusion aspiration of which revealed 330
ml of straw-coloured fluid. Culture of pleural aspirate & blood was
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sterile. Patient started gradually increasing oral fluids and semisolids
with normal bowel movements. On 10" day, patient developed
generalized seizure that was controlled on intravenous infusion of
Phenytoin sodium (20 mg/kg) and intravenous Prednisolone (2 mg/
kg in two divided doses). Retrospectively, the patient had history of
generalized seizure in childhood. Patient was discharged from the
hospital on 12" day with advice for regular follow-up.

DE. i

[Table/Fig-1a,b]: Abdominal X-ray: A — gross dilatation of stomach with nasogastric
tube going into right iliac fossa and suspicious radio-opacity (arrows); B — suspicious
radio-opacity moving to the right upper quadrant with change in shape (arrow)

DISCUSSION

Gas in the hepatic portal veins (GHPV), a rare phenomenon, was
first described in 1955 by Wolfe and Evans [1], and has been
mostly described secondary to some form of bowel ischaemia and
necrosis (in >75% of cases), but is also seen sometimes in other
abdominal conditions and even after endoscopic procedures [2].
GHPV secondary to acute pancreatitis is extremely rare and seen
by the senior most author first time in his career of over 30 years.
Aetiopathogenesis of GHPV is largely unknown, and a number of
hypotheses has been put forward [3,4]. Firstly, GHPV is microbe-
derived gas production, secondly it is the absorbed intra-luminal
air, thirdly it is the escape of gas into the portal circulation from
increased pressure in the bowel and fourthly, it is the escape of gas
into the portal circulation from increased pressure in an abscess
cavity, fifthly it is due to presence of the gas-forming bacteria in the
portal venous system [4-7]. Microbe-derived gases are said to be
molecularly distinct from swallowed air [8]. Luminal air may enter
the capillary veins either by an impaired epithelial barrier secondary
to ischemic bowel and disrupted mucosa or by increased intra-
luminal pressure [5,9], secondary to massive dilatation of stomach/
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[Table/Fig-2]: Computerized Tomography showing air in the hepatic portal veins
(Black arrow), air in the stomach wall (Red arrow), radio-opaque material within the
stomach (Blue arrow), acute pancreatitis (Green star)

bowel, especially in presence of pneumatosis or emphysema of the
alimentary tract.

Presence of gas in the hepatic portal veins appears as alarming
radiological finding in patients with acute abdominal pathology and
is not regarded as a disease entity [3]. GHPV is usually detected on
ultrasonography (USG) or CT scan, although it may sometimes be
seen on conventional abdominal X-rays, but the peripheral branching
linear radiolucencies in the right upper quadrant is often and easily
overlooked [10,11], and the left lateral decubitus view may be more
useful [1]. Radiologic tubular tree-like branching lucencies situated
peripherally within 2 cm of the liver capsule and mostly transient are
regarded as the GHPV while similar findings in the central portion of
liver, i.e., near hilum and more than 2 cm away from the liver capsule
are suggestive of the gas in the hepatic bile ducts and branching is
usually fewer in number with lack of change in its pattern over several
hours [12-14]. This distinction is possibly due to the difference of the
slow centripetal flow of bile and the fast centrifugal flow of the portal
blood [3]. Depending on the gas load delivered to the liver, the portal
flow rate, and the patient's posture, the antero-superior aspect of
the left lobe (representing the most anti-dependent portion of the
liver) is the most common site for gas accumulation [13]. Despite
high inter-operator variability, the typical ultrasonographic findings
of GHPV include: 1) echogenic particles/bubbles flowing within the
portal vein; 2) poorly defined, echogenic foci/bubbles within the
nondependent hepatic parenchyma [15-17].

Digital CT has higher sensitivity for the diagnosis of GHPV as
compared to USG and plain radiography [18]. Increasing utilization
of USG and CT not only helps in early detection of GHPV in the
setting of severe illnesses [19,20], but also differentiate benign
and non-life-threatening causes of GHPV not requiring surgical
intervention such as gastric dilatation, gastric ulcer, ulcerative colitis,
diverticulitis, pelvic abscess, necrotizing enterocalitis, intra-peritoneal
tumour, Crohn's disease, cholangitis, pancreatitis, complications of
endoscopic procedures and others [9,12]. Until recently, presence
of GHPV was regarded as a poor prognostic factor, but is now said
to be really related to the underlying primary pathology [21].

In our patient, long length of naso-gastric tube within the abdomen
seen on abdominal X-ray raised the suspicion of massive gastric
dilatation but the subtle presence of air in the right upper quadrant
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and the gastric wall was realized only retrospectively. Pica material
within the stomach, although radiologically evident in the initial
X-rays, was also missed until USG was done. Prompt relief of the
abdominal distension after the naso-gastric decompression and
the markedly increased levels of serum amylase (577 U/L against
reference normal value of 25-115 U/L) and lipase (2748 U/L against
reference normal value of 73-393 U/L) diagnostic of acute fulminant
pancreatitis guided us to continue the conservative treatment
despite the high risk of impending perforation in presence of severe
gastric emphysema and presence of unusual pica material within the
stomach, although the first CT showed no evidence of pancreatitis
and a diagnosis of the acute pancreatitis was made after verbal
discussion with the radiologist. Aetiology of GHPV in our patient may
possibly be ischaemic injury to the gastric mucosa already damaged
by the chronic presence of the heavy pica material, secondary to the
toxic massive gastric dilatation due to acute fulminant pancreatitis,
which caused air to enter small mesenteric veins as suggested by
Wu and Wang [2].

The present case supports the current concept that the indication for
emergency abdominal exploration in hepatic portal vein gas should
be based on the underlying primary aetiology rather than GHPV
per se, and conservative treatment inclusive of broad-spectrum
antibiotics is sufficient in majority of the cases, with only abdominal
sepsis and intestinal necrosis warranting surgical intervention [11].
That is the reason why differential diagnosis of GHPV, in terms of
the current best surgical practice, is very important because of its
influence on patient management as the gas in the hepatic portal
vein and the gas in the intra-hepatic bile ducts can appear similar
radiologically [12]. Gas in the intra-hepatic bile ducts (Pneumobilia)
suggests infection by gas-forming bacteria or an abnormal
communication between the biliary tract and the intestines, and
almost never merits consideration for emergency surgery; on the
other hand, gas in the portal venous system may or may not be an
ominous sign, because an urgent abdominal exploration is reserved
only for presence of suspected/overt intestinal ischemia/necrosis
and abdominal sepsis.

CONCLUSION

Present case of the gas in the hepatic portal vein, severe gastric
pneumatosis and massive gastric dilatation reflects the vagary of
clinical presentations of the acute fulminant pancreatitis, taxing
the clinical acumen of the treating surgeon. Ultrasonography and
contrast-enhanced CT is recommended for early differentiation of
causal non-life-threatening conditions requiring the conservative
approach from the life-threatening conditions warranting the
immediate surgical intervention. Successful outcome following
conservative treatment in our patient confirms the current concept
that all cases of hepatic portal venous gas do not warrant immediate
surgical intervention.
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