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Abstract

Introduction: Hepatic Portal Venous Gas (HPVG) is a rare condition
associated with several pathological conditions that can evolve with
high morbidity.

Presentation of Case: A 89-year-old female patient who needed
hospitalization for pneumonia and intestinal constipation. The patient
used antibiotic therapy with piperacillin and tazobactam for pneu-
monia but evolved with Enterecoccus cystitis. Due to the difficul-
ty of motor rehabilitation and deglutition, they chose to perform a
percutaneous endoscopic gastrostomy. After two days, the patient
presented diffuse abdominal pain, abdominal distension, nausea,
vomiting, tachycardia, hypotension, without signs of peritonitis. Lab-
oratory tests showed leukocytosis (15.570 leukocytes /mm?), C-re-
active protein (166 mg/dl) and worsening of renal function (1.4 mg/
dl). Computed Tomography (CT) revealed abdominal HPVG and
small pneumoperitoneum near the area of gastrostomy. After clinical
deterioration with septic shock, they opted for an exploratory laparot-
omy that showed cloudy ascites and the gastrostomy was well posi-
tioned, with no signs of leakage into the cavity. Despite the intensive
support, the patient evolved with multiple organ failure and death.
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Discussion and Conclusion: HPVG is a rare radiological signal
associated with severe underlying pathological conditions in need
of early intervention. With the ease of CT abdomen, the diagnosis
of HPVG is increasing, so it is up to the surgeon to indicate the op-
erative procedure when this is necessary, especially when there is
evidence of intestinal ischemia.

Keywords: Computed tomography abdomen; Hepatic portal venous
gas; Percutaneous endoscopic gastrostomy

Introduction

Hepatic Portal Venous Gas (HPVQ) is a rare condition, first de-
scribed by Wolfe and Nevins (1955) in neonates with Necrotizing
Enterocolitis (NEC). Scientific work has shown that this pathology
is associated with several pathological conditions of high morbidity,
requiring rapid and effective treatment [1,2].

Liebman et al., in describing the diseases most commonly associ-
ated with HPVG determined that intestinal necrosis (72%), followed
by ulcerative colitis (8%), intra abdominal abscess (6%), small bowel
obstruction and gastric ulcer (3%) are the most associated, explain-
ing the high mortality rate (56%-90%) reported in association with
HPVG [3-5].

The physiopathology for the onset of HPVG is not well elucidat-
ed. The main factors that predispose the portal venous system to gas
accumulation include: The escape of gas produced by gas-forming
organisms in the intestinal lumen or in an abscess circulating in the
liver or the presence of gas-forming organisms in the venous system
with gas passage to the circulation [3].

One of the main methods for the diagnostic elucidation of HPVG
is simple abdominal radiography, ultrasonography, color Doppler
flow or Computed Tomography (CT). In this case, one of the main
characteristic findings on abdominal plain is a branching radiolucency
extending to within 2cm beneath the liver capsule [6].

With the advent of CT, the identification of intestinal pneumatosis
became an important sign in the diagnosis of patients with intestinal
ischemia justifying HPVG [7]. CT as well as other imaging tests help
in the decision making regarding the need for a surgical approach
when associated with clinical evaluation data. As most cases are as-
sociated with intestinal ischemia, surgical exploration is often neces-
sary, especially in the presence of intestinal pneumatosis [7].

In this work we present a case report of HPVG in a patient under-
going percutaneous gastrostomy.

Presentation of Case

A 89-year-old female patient admitted to the ward of neurology
due to a cerebrovascular accident in the middle cerebral artery. As
background, the patient had intermittent controlled atrial fibrillation,
heart failure and left internal carotid artery stenosis. During hospi-
talization, the Patient presented pneumonia on day 7 and intestinal
constipation resolved with glycerin clister. At the end of the antibiotic
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Therapy with piperacillin and tazobactam for pneumonia on the 14™
day of hospitalization. On the 17" day of hospitalization, the Patient
presented Vancomycin-sensitive Enterecoccuscy stitis. On the 21%
day of hospital stay, after resolution of the pulmonary infection, the
patient presented good general condition and due to the difficulty of
motor rehabilitation and swallowing, chosen for percutaneous endo-
scopic gastrostomy.

Two days after the gastrostomy, the Patient had abdominal dis-
tention, nausea and vomiting. At the evaluation of the surgery team,
the Patient complained of diffuse abdominal pain, was tachycardic
and hypotensive (Blood pressure: 96x60 mmhg). At physical exam-
ination, diffuse abdominal pain, worse in the hypogastroregion, with-
out signs of peritonitis. Laboratory tests showed leukocytosis (15.570
leukocytes /mm?), C-reactive protein: 166 mg/dl (previous 16 mg/dl)
and worsening of renal function (acute renal failure, creatinine of 0.81
mg/dl initial evolving to 1.4 mg/dl).

After performing abdominal CT that showed HPVG and small
pneumoperitoneum near the area of gastrostomy. Considering CT
findings (Figure 1) and clinical deterioration with septic shock, we
chose exploratory laparotomy in view of possible intestinal ischemia/
peritonitis. The exploratory laparotomy was found to be turbidascitic
fluid in small amount that was sent to culture. The gastrostomy was
well positioned, with no signs of leakage into the cavity. No lesions
were found in intestinal loops or lesions of abominable viscera. In
the postoperative follow-up, there was a progressive worsening of the
septic shock with need for vasoactive drugs in the first post operative
day.

Maintain edonmechanical ventilation and anti biotic therapy with
meropenem and vancomycin since the surgical procedure.

I N

Figure 1: Computed tomography of the abdomen, the blue colored arrows
identify and shows the hepatic portal venousgas.

After isolating cultures from the onset of the carbapenem sensi-
tive Proteus mirabiliss epticum and the ascitic fluid culture collected
at the operative procedure, it isolated vancomycin-sensitive Staph-
ylococcus aureus. On the 6™ post operative day, the patient did not
receive surgical indications for surgical re-placement, since the ga-
strostomy was well positioned, with no signs of cavity leakage and

lesion was found in intestinal loops or lesions of abominable viscera.
On the 6™ postoperative day, the patient evolved with multiple organ
failure and death, despite the intensive support.

Discussion

In relation to the patho physiological mechanisms of HPVG, there
are two main mechanisms demonstrated in animal model: The first
consists of the passage of gas under pressure from the lumen of the
intestines to the portal venous circulation, the second consists of the
passage of gas into the portal circulation by changes in intestinal mu-
cosa, which could justify the passage of air to the portal circulation in
cases of gastric ulcers [7]. A third theory would be the production of
gas by bacteria associated or not with pilefiebite [6,7].

HPVG occurs mainly in cases of intestinal ischemia but may also
be due to sepsis, inflammatory bowel disease, diverticulitis, gastric
dilatation, abdominal trauma, catheter insertion for jejunostomy, lap-
aroscopic percutaneous gastrostomy, esophageal variceal ligation,
pancreatitis acute [7]. Several other associated conditions have been
described and, according to Abboud et al., any of these conditions can
lead to intestinal hypo perfusion and subsequent ischemia [6]. Ady-
namic ileus would also play an important role, as it would facilitate
bacterial proliferation and loosening of the loops. Increased intra-lu-
minal pressure of the intestinal loops would allow the passage of gas
and bacterial translocation to the portal system through lesions of the
intestinal mucosa [6].

In the only case report of HPVG after endoscopic gastrostomy
previously published, the author attributed the presence of air in the
portal circulation to gastric mucosal lesion that associated with gastro
paresis, ileus and distension of loops secondary to leakage of gastros-
tomy to peritoneal cavity allowed bacterial translocation to the portal
system [7].

In our case, we did not show signs of gastrostomy leakage, intes-
tinal ischemia, or even distension of loops in exploratory laparotomy.
We believe that the HPVG picture may be secondary to a set of factors
and not only to the endoscopic procedure. The presence of multiple
comorbidities, the state of splanchnic and mesenteric hypoperfusion
associated with pulmonary and urinary infectious pictures, even in
antibiotic therapy, would lead to the state of immunosuppression. The
percutaneous gastrostomy and the gastric distension resulting from
the endoscopic procedure would have led to a portal bacterial translo-
cation that would contribute to the worsening of the septic condition
in a patient already debilitated by the previous conditions, determin-
ing the poor prognosis.

Even in the absence of signs of intestinal ischemia to the surgical
procedure, it is probable that there was already relative intestinal isch-
emia. Since the Patient had evidence of macrovascular at heroscle-
rotic disease in the carotid and coronary territories, it is probable that
she already had mesenteric arteriopathy. The hypoperfusion profile
secondary to infectious events could lead to non-obvious intestinal
ischemia and surgical evaluation, since initially the ischemic lesion
occurs at the mucosal level.

Abboud et al., emphasizes the importance of the clinical events
underlying HPVG and the coexistence of chronic diseases that could
lead to immunological dysfunction and changes in the intestinal mi-
crobiota [6]. In the past, the presence of HPVG was almost always
associated with conditions of high mortality and in need of surgical
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treatment in the context of mesenteric ischemia [3]. However, the ad-
vancement of imaging studies has allowed the diagnosis of HPVG in
increasingly early stages of intestinal ischemia and in conditions in
which surgical treatment is not necessary [6].

It is evident that the presence of HPVG is related to serious condi-
tions, which in spite of the necessity of the operative treatment must
be known to the surgeon. The surgeon should keep in mind that the
presence of air in the port system does not necessarily determine the
poor prognosis. However, in the presence of HPVG, the underlying
pathological conditions should be part of the diagnostic reasoning and
clinical support is often the difference in the success of the treatment
of these patients.

Conclusion

HPVG is a radiological signal that should always lead the surgeon
to seek serious underlying pathological conditions in need of early in-
tervention. The surgeon should indicate an operative procedure when
this is necessary, especially when there is evidence of intestinal isch-
emia. However, the surgeon should know that the presence of HPVG
alone does not indicate a worse prognosis. The careful evaluation of
the underlying conditions Will dictate the best treatment, surgical or
not.
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