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Abstract

Hepatic portal venous gas (HPVG) is often viewed as an ominous imaging finding with a poor prognosis and a high mortality rate.
We recently encountered a case of HPVG in a patient with advanced metastatic prostate cancer previously treated with
chemotherapy and radiotherapy. A laparotomy was performed, which was negative. Although HPVG secondary to
chemotherapy is extremely rare, we as clinicians need to consider this aetiology and other benign aetiologies. With the
increased rate of benign aetiologies and their successful conservative management, the role of emergency laparotomies needs

to be re-considered.

INTRODUCTION

Hepatic portal venous gas (HPVG) is a rare radiological sign often
associated with intestinal ischaemia requiring emergency lapar-
otomy. This case report will discuss a 77-year-old Caucasian man
with gastrointestinal symptoms, neutropenic sepsis and HPVG as
seen on competent tomography. A review of the literature will
also be conducted with regard to the pathophysiology, conditions
associated with HPVG and the role of conservative management
in non-ischaemic pathologies.

CASE REPORT

A 77-year-old male was transferred from a rural hospital; he ini-
tially presented with symptoms of left iliac fossa pain, diarrhoea,
nausea, vomiting and fevers for 3 days duration. He has a past
history of advanced prostate cancer with bony metastasis, previ-
ous chemotherapy and radiotherapy and type two diabetes mel-
litus requiring insulin. Regular medications are abiraterone,

prednisolone, flutamide, oxycodone and targin. General examin-
ation revealed sinus tachycardia and an elevated temperature.
On abdominal examination, there was diffuse tenderness
worse in the left iliac fossa, but soft with positive bowel sounds.

Blood investigations revealed a low haemoglobin of 104 g/1
(115-165 g/1), low white cell count 1.56 x 10%/1 (4.0-10.0 x 10%/1)
with normal coagulation, liver function, lipase and lactate para-
meters. Competent tomography (CT) abdomen scan identified
grossly thickened small bowel with a large amount of portal ven-
ous gas in liver (Figs 1 and 2). Like us, the radiologist was con-
cerned these features were highly suggestive of small bowel
ischaemia.

However, with no peritoneal signs, he was treated conserva-
tively and admitted to Intensive Care for further management
of neutropenic sepsis. He was fluid resuscitated, commenced
on intravenous tazocin, granulocyte-colony stimulating factor
(GCSF) and nasogastric decompression. No source of infection
was found on blood, stool and urine cultures.
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Figure 1: Computerized tomography abdominal axial section showing air within
the hepatic portal veins (yellow arrows).

Figure 2: Computerized tomography abdominal axial section showing air within
the hepatic portal veins (yellow arrows).

With a rising C-reactive protein of 560 mg/1 (1-10 mg/1) and his
clinical condition, an exploratory laparotomy was performed.
Intra-operative findings were moderate bowel oedema, but no
bowel or mesenteric necrosis. His abdomen was closed after
division of adhesions of the jejunum and ileum. The patient was
apprised of the likely diagnosis of chemotherapy/radiotherapy-
related severe enterocolitis with adhesions. Twenty-seven days
post-admission and a conservatively managed complication of
small bowel obstruction, he was transferred back to the rural hos-
pital to be closer to his family.

DISCUSSION

In Libman’s and Kinoshita’s studies of 64 cases and 182 cases, re-
spectively [1, 2], HPVG was an ominous imaging finding necessi-
tating urgent laparotomy. It had a 75% mortality rate in 43% of
Kinoshita’s study population that was associated with intestinal
ischaemia [2]. Progression in imaging technology from plain ab-
dominal radiography to CT scans has since altered the signifi-
cance of this radiological finding, leading to a rise in clinically
benign aetiologies. These include inflammatory bowel disease,
abdominal trauma, post-chemotherapy and a rare complication
of endoscopic procedures [3]. In ischaemic pathologies, the sen-
sitive and timely detection have allowed prompt treatment, sig-
nificantly reducing overall mortality rates to 29-39% [4, 5].

The pathophysiology of HPVG is unclear, but two hypotheses
in the literature exist. The first states that factors such as mucosal
barrier damage, bowel distension, increased intraluminal pres-
sure and bacterial fermentation of carbohydrates in sepsis result
in gas production [5]. The second theory is that gas-forming

organisms present in the intestinal wall or venous system causes
HPVG [5]. As seen in Fig. 1, HPVG is characteristically distributed
as peripheral radiolucencies extending to within 2 cm of the liver
capsule.

With the increased incidence of benign pathologies, many
authors in the literature now question the need for emergency
surgery [3-5]. In the case of our elderly frail patient with a positive
radiological sign of HPVG but no acute abdominal signs, the ini-
tial trial of conservative treatment was deemed appropriate.
However, with minimal improvement and deterioration, an ex-
plorative laparotomy was warranted to definitively exclude the
possibility of intra-abdominal sepsis with intestinal necrosis.

With the negative laparotomy, we conclude that the HPVG
was likely triggered by chemotherapy-induced enterocolitis,
causing small bowel dilatation and oedema with resultant muco-
sal damage. It is difficult to distinguish which subcategory of
chemotherapy-induced enterocolitis it is. It could be neutropenic
enterocolitis with his classic symptoms of fevers and neutro-
penia; however the pathology did not occur 10-14 days after
chemotherapy initiation and had no caecal involvement [6]. A
relatively newer type of enterocolitis due to taxane agents such
as docetaxel- used in the treatment of metastatic prostate cancer
[6] also fits our patient's presentation however no ischaemic
bowel was found. Also, his adhesions were likely due to
radiotherapy.

In other studies, the possibility that certain chemotherapy
drugs resulting in intestinal mucosa damage leading to HPVG
could not be excluded [7-9]. Kung et al. [9] reports HPVG in a
patient taking irinotecan and cisplatin who had normal bowel
findings on subsequent laparotomy. A common side effect of ir-
inotecan is gastrointestinal toxicity, and Kung et al. concludes
that when combined with cisplatin, it likely led to mucosal ulcer-
ation, bowel distension and anaerobic bacteria gas production [9].
Sakamoto et al. [10] further describes a patient with non-small
cell lung cancer who developed HPVG on a chemotherapy regi-
men of carboplatin and paclitaxel. He concludes the effects of
chemotherapy agents and the increased intraluminal pressure
due to severe constipation from opioid analgesics resulted in
HPVG [10]. Thus with our patient, it is plausible that his previous
chemotherapy treatment and long-term opioid analgesics could
have caused his HPVG.

In conclusion, the presence of HPVG alone is not a surgical in-
dication, as it is no longer only associated with fatal aetiologies
with a poor prognosis. However, more research needs to be con-
ducted into the mechanism behind HPVG and its association
with chemotherapy agents. To reduce the rate of negative lapar-
otomies and post-operative complications, we suggest that in
cases of HPVG where ischaemic abdominal pathologies have
been excluded; a conservative approach should be trialed.

CONFLICT OF INTEREST STATEMENT

None declared.

REFERENCES

1. Liebman PR, Patten MT, Manny J, Benfield JR, Hechtman HB.
Hepatic-portal venous gas in adults: etiology, pathophysi-
ology and clinical significance. Ann Surg 1978;187:281-7.

2. Kinoshita H, Shinozaki M, Tanimura H, Umemoto Y,
Sakaguchi S, Takifuji K, et al. Clinical features and manage-
ment of hepatic portal venous gas: four case reports and cu-
mulative review of the literature. Arch Surg 2001;136:1410-4.



. Abboud B, El Hachem J, Yazbeck T, Doumit C. Hepatic portal
venous gas: physiopathology, etiology, prognosis and treat-
ment. World ] Gastroenterol 2009;15:3585-90.

. lannitti DA, Gregg SC, Mayo-Smith WW, Tomolonis RJ,
Cioffi WG, Pricolo VE. Portal venous gas detected by
computed tomography: is surgery imperative? Dig Surg
2003;20:306-15.

. Sebastia C, Quiroga S, Espin E, Boye R, Alvarez-Castells A,
Armengol M. Portomesenteric vein gas: Pathologic mechan-
isms, CT findings, and pronosis. Radiographics 2000;20:
1213-24; discussion 1224, 6.

. Machado N. Neutropenic enterocolitis: A continuing medical
and surgical challenge. North Am J Medi Sci. 2010;2:293-300.

. Zalinski S, Scatton O, Jacgmin S, Tacher V, Brézault C,
Soubrane O. Portal venous gas following chemotherapy

10.

The rise of benign aetiologies | 3

for colorectal cancer liver metastasis. Eur J Surg Oncol
2009;35:557-60.

. Matsutani T, Sasajima K, Maruyama H, Miyamoto M,

Yokoyama T, Suzuki S, et al. A case of hepatic portal venous
gas caused by chemo-radiation therapy for an advanced
esophageal cancer. Nippon Shokakibyo Gakkai Zasshi
2008;105:1504-8.

. Kung D, Ruan DT, Chan RK, Ericsson ML, Saund MS. Pneuma-

tosis intestinalis and portal venous gas without bowel ische-
mia in a patient treated with irinotecan and cisplatin. Dig Dis
Sci 2008;53:217-9.

Sakamoto A, Matsumoto N, Arimura Y, Yanagi S, liboshi H,
Tokojima M, et al. Hepatic portal venous gas in a patient
undergoing chemotherapy for non-small cell lung cancer.
Int Canc Conf] 2012;2:55.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


