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INTRODUCTION: Pneumatosis intestinalis (PI) and hepatic portal venous gas (HPVG) are typically associ-
ated and are likely to represent a spectrum of the same disease. The causes of both entities range from
benign to life-threatening conditions. Ischaemic causes are known to be fatal without emergency surgical
intervention.

PRESENTATION OF CASE: In this case a 93 year old male experienced acute abdominal pain radiating to
his back, with nausea and vomiting and a 2-week history of altered bowel habit. Examination revealed
abdominal tenderness and distension. He had deranged white cell count (WCC) and renal function. Com-
puted tomography (CT) revealed PI with associated HPVG. The cause was due to ischaemic pathology.
The patient was managed conservatively with antibiotics and was discharged 7 days later with resolution
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Conservative

Survival of his abdominal pain and WCC.

Non-operative DISCUSSION: The pathogenesis of HPVG secondary to Pl is poorly understood but usually indicates intesti-
Ischaemia nal ischaemia, thought to carry a mortality of around 75%. HPVG in the older patient usually necessitates

emergency surgery however this is not always in the patient’s best interest.
CONCLUSION: There are few reported cases of patient survival following conservative management of
Pl and HPVG secondary to ischaemic pathology. This case demonstrates the possibility of managing
this condition without aggressive surgical intervention especially when surgery would likely result in
mortality due to frailty and morbidity. Further work is required to identify suitable patients.
© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction mortality. This document has been reported in line with the CARE
criteria [9].

The use of computed tomography (CT) has resulted in a more
frequent diagnosis of pneumatosis intestinalis (PI) and hepatic por-

tal venous gas (HPVG) [1,2]. Pl is characterised by submucosal gas

within the gastrointestinal tract. HPVG is defined as gas anywhere
within the portal venous system from the superior mesenteric vein
and its tributaries to the intrahepatic system. HPVG is typically
allied with PI and is likely to represent a spectrum of the same
disease [1,3]. Both entities result from a variety of benign to life-
threatening pathologies. PI or HPVG caused by ischaemic disease,
with or without mesenteric thrombus, has almost unanimously
been reported to have fatal outcomes without operative interven-
tion [1,3-8]. Here we report a rare case of Pl and HPVG caused by
ischaemic pathology which was managed conservatively without
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2. Case report

A 93 year old man presented with acute abdominal pain which
radiated to his back, associated with nausea and vomiting. He had
complained of altered bowel habit for 2 weeks prior to admission.
He had generalised abdominal tenderness and distension but no
features of peritonism. He was apyrexial. His blood pressure, pulse
and oxygen saturations were all within normal limits. He had a
background of type 2 diabetes mellitus, ischaemic heart disease,
hypertension, diverticulosis, varicose eczema, deep vein thrombo-
sis for which he was taking warfarin and an extensive smoking
history. He had no previous history of abdominal surgery. His WCC
(white cell count) was elevated (18.1 x 10°/L) and his renal function
demonstrated acute kidney injury. His liver function and amylase
remained normal. His INR was 3.4 and PTT 34.8 s. His arterial blood
gas did not demonstrate acidosis and his lactate and bicarbon-
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Fig. 1. CT images from patient demonstrating (a) hepatic portal venous gas and (b)
pneumatosis intestinalis in the terminal ileum.

ate were within normal range. An abdominal x-ray demonstrated
dilated loops of small bowel.

To exclude a ruptured abdominal aortic aneurysm, a triple
phase CT of his abdomen and pelvis was performed (Fig. 1).
This was approximately 2 hours after admission to the emergency
department. The CT demonstrated pneumatosis intestinalis in the
terminal and distal ileum. The loops demonstrated wall oedema
with increased enhancement on the arterial phase with marked
surrounding vessel hyperaemia and fat stranding, strongly sug-
gestive of acute small bowel ischaemia. There was also portal
venous gas in the left lobe of the liver. The proximal and mid
small bowel appeared normal. The coeliac axis, superior mesen-
teric artery (SMA), and inferior mesenteric artery (IMA) were all
patent, but had non-stenotic calcification at their ostia. There was
no evidence of mesenteric venous gas or intraperitoneal fluid or
free air. The colon was faecally loaded and therefore ischaemic
changes within the caecum could not be commented upon. The
rest of the intra-abdominal organs appeared normal except for a
large left renal cyst.

Due to his co-morbidities and general frailty it was felt that he
was unlikely to survive operative intervention. Therefore intra-
venous antibiotics were initiated for conservative management
(piperacillin-tazobactam 4.5 g TDS) along with a nasogastric tube
and intravenous fluids. His warfarin was withheld due to bleeding
risk, though he was not given a reversal agent. His clinical condi-
tion improved following 5 days of IV antibiotics. His warfarin was
restarted and he was subsequently discharged from hospital 7 days

after admission, without abdominal pain, and his WCC had returned
to normal range. The patient remained alive at the time of writing
this article 3 months after the initial presentation.

3. Discussion

Due to the more liberal use of CT scanning in modern surgical
units, PI and HPVG are increasingly detected [1,2]. Most cases of
HPVG are associated with Pl and therefore Pl and HPVG are likely to
represent a spectrum of the same disease, with gas tracking through
the portal venous system [1,3].

PI causing HPVG has a poorly understood pathogenesis. Causes
can broadly be separated into four categories: infection; mechani-
cal; ischaemic; and iatrogenic. The pathogenesis of the mechanical
theory can be explained by high pressures causing gas to track
into the mesenteric veins from the intestinal lumen via intesti-
nal endothelial and mucosal breakdown, such as in small bowel
obstruction; or due to mucosal breaches in ulcerative disease [3,4].
The bacterial theory is thought to result from fermenting bac-
teria passing into the submucosa, resulting in PI which tracks
into the HPV [3,4]. Ischaemic pathology results in breaches of the
mucosal surface and proliferation of gas producing organisms [2].
In ischaemic disease, arterial embolic disease is the most common
cause; however low-flow secondary to sepsis, venous thrombosis,
vasculitis and arterio-spasm have also been documented [1,8,10].
latrogenic causes of portal venous gas include GI luminal instru-
mentation, vascular cannulation, or pharmacotherapy [2,3].

HPVG associated with PI usually indicates intestinal ischaemia
or necrosis and was previously thought to carry an “all-cause”
mortality of around 75% [3,5,8,11-13]. However, more recent stud-
ies have demonstrated a mortality of less than 40%, though this
includes benign and iatrogenic causes of HPVG [11,14,15]. This
improvement in mortality may also be at least partially explained
by the increased use of CT, or by improved emergency surgical
technique and decision making [10]. HPVG in the older patient
is even more suggestive of mesenteric ischaemia and is usually a
peri-mortem sign, indicating a necessity for emergency surgery [3].
Although early surgical intervention in ischaemic pathology can be
lifesaving, it still carries high mortality [ 1,4-8,10,16]. In extremes of
age, and when a patient has extensive co-morbidities, surgery may
not be in the patient’s best interest, as the laparotomy may also
not be survivable [1]. However, here we have reported a case of
mesenteric ischaemia, resulting from impaired arterial flow sec-
ondary to sepsis, causing Pl and HPVG. The patient was treated
conservatively with non-operative management and survived to
be discharged from hospital.

It would be beneficial to distinguish accurately between those
cases of PI and HPVG that require operative intervention, as an
emergency, and those where conservative treatment may be indi-
cated; especially if they are unlikely to survive an operation. Wayne
et al. reviewed 88 cases of HPVG or PJ, in 86 patients [1]. In their
ischaemic series, all patients had extensive cardiovascular risk
factors, and lactate levels were normal in approximately 50% of
these patients, as with our patient. The authors concluded that lac-
tate, pH, WCC and bicarbonate were poor predictors of ischaemia
[1]. Again, like the present patient, there were a large number of
patients in their ischaemic subgroup who had both large and small
bowel PI, suggesting SMA involvement. All four patients who were
managed non-operatively, died during this author’s series [ 1]. How-
ever, our patient has identified that there are a small number of
patients who may survive ischaemic pathology without operative
intervention using antibiotic therapy. Urokinase and prostaglandin
E1 have been suggested as suitable additions to the emergency
surgeon’s armoury when dealing with PI and HPVG in ischaemic
pathology but they were not used in this case [8,12]. We therefore
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Total vascular risk factors (smoking, diabetes, hypertension, hyperlipidaemia) 0.5 (for each
factor)

Coronary artery disease 2

Peripheral vascular disease 2

Atrisk low flow state to gut 2

Vasculitis or venous occlusion 2

Abdominal pain 1

Lactate 23mg/dL 3

Small bowel pneumatosis 1
15 total

*<4 = likely benign Pl or HPV, observation with medical management. 4-6 = possible mesenteric

ischaemia, consider minimally invasive strategies to exclude it (laparoscopy or colonoscopy). >6 =

strongly suspect mesenteric ischaemia, exploratory laparotomy if surgical candidate, comfort care in

futile situations.

Fig. 2. Proposed vascular disease score adapted from publication by Wayne et al. [1]. Assuming the patient is not critically ill and does not have a mechanical or iatrogenic

cause of PI or HPVG the patient should be assessed using this score.

believe that in some cases of ischaemic HPVG and PI, the decision
not to operate should not be considered to carry a 100% mortality
rate, especially where the surgeon has doubts regarding “fitness for
theatre.”

It could be argued that this case was not caused by ischemic
pathology however Wayne et al. also reviewed patients with PI
and HPVG due to benign pathology, few had cardiovascular risk
factors, and they had an average age of 57, much lower than the
ischaemic group [1]. 10 patients in this group who were man-
aged non-operatively were alive at 30 days [1]. Only 8% of patients
with benign disease had a vascular disease score >4 (Fig. 2), both
had negative laparotomies, and were discharged without complica-
tions. According to their algorithm our patient would have scored
9.5; therefore it is highly likely that his PI and HPVG was indeed
caused by mesenteric ischaemia. Despite this, he survived with
conservative management.

McElvanna et al. also demonstrated two cases of HPVG due to
non-ischaemic pathology; both of which survived non-operative
management [11]. Itis therefore necessary to identify patients with
benign versus ischaemic pathology, due to the poor non-operative
outcome in the ischaemic group. Wayne et al. concluded that coro-
nary artery disease, peripheral vascular disease, abdominal pain,
lactate greater than 3 mg/dL and small bowel PI were all predic-
tors of ischaemic pathology (Fig. 2) [1]. The present patient had all
of these except a raised lactate. Greenstein et al. also attempted
to determine the need for surgical intervention in PI. The authors
concluded that a WCC>12 x 109/L, age greater than or equal to 60
years, emesis and HPVG were indicators for the need for surgical
intervention [4]. Once more, our patient had all 4 of these, and was
treated conservatively with good result.

There have been a small number of previously reported sur-
vivors of ischaemic Pl and HPVG who underwent conservative
treatment, Pineda Bonilla et al. reported a 68 year old with HPVG
secondary to gastric ischaemia resulting from a peptic ulcer which
resolved with conservative care, however the authors did not spec-
ify their management strategy [ 17]. Ohtsubo et al. reported a case of
Pland HPVGin an 82 year old who survived with conservative treat-
ment consisting of urokinase and total parenteral nutrition [12].
Our report has detailed specific management strategies that the

authors used to care for this patient. Further evaluation is needed
to identify which patients may survive conservative therapy.

4. Conclusion

To our knowledge there have only been a small number of case
reports of survivors of non-operative management of Pl and HPVG
secondary to ischaemic pathology [12,17,18]. Our report suggests
that in select cases it is possible to manage PI and HPVG with-
out aggressive surgical intervention, especially if the patient was
unlikely to survive surgery. Surgeons should be reminded that the
decision to manage a patient conservatively does not result in cer-
tain mortality. Further work must be done to identify patients who
can be managed successfully in this way, especially when operative
management is high risk.
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