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Male, 72-year-old
Cancer of the cecum
Fever

Bioinformatics

Rare coexistence of disease or pathology

Gas in the portal venous system, or hepatic portal venous gas, is a rare occurrence associated with ischemic
colitis, inflammatory bowel disease, or any cause of bowel perforation, including from a necrotic tumor. This
report presents the case of a 72-year-old man with diabetes who had carcinoma of the ileocecal region, sep-
sis due to Klebsiella pneumoniae, and hepatic portal venous gas.

A 72-year-old man with ileocecal cancer was admitted to our hospital for preoperative diabetes control. He de-
veloped a fever and septic shock, without abdominal symptoms or signs of peritoneal irritation. Klebsiella pneu-
moniae was detected in blood cultures. Abdominal ultrasonography showed hepatic portal venous gas, and a
simple computed tomography scan revealed gas in the vasculature and hepatic portal vein in the lateral seg-
ment, which led us to believe that the ileocecal mass was the source of infection, and emergency surgery was
performed. The patient was discharged from the hospital on postoperative day 34 with good progress despite
dehydration due to high-output syndrome.

Sepsis due to necrosis of ileocecal cancer is often difficult to diagnose because it is not accompanied by abdom-
inal symptoms, as in our case. However, abdominal ultrasound is useful because it allows for a broad evalua-
tion. This report has demonstrated and highlighted that the findings of hepatic portal venous gas on imaging
should be regarded seriously, requiring urgent investigation to identify the cause and commence treatment in
cases of infection or sepsis.
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Introduction

This report presents the case of a 72-year-old man with diabe-
tes who had carcinoma of the appendix, sepsis due to Klebsiella
pneumoniae, and hepatic portal venous gas.

Sepsis and hepatic portal venous gas secondary to colorectal
cancer without obstructive colitis have been rarely reported. In
recent years, with the widespread use of computed tomogra-
phy (CT), several cases of hepatic portal venous gas have been
reported; however, only a few cases have been detected using
abdominal ultrasonography [1].

We describe a case of preoperative sepsis of unknown eti-
ology in a patient with cecal cancer. The discovery of hepat-
ic portal venous gas on abdominal ultrasonography led us to
conclude that the sepsis was caused by the collapse of the
intestinal defense mechanism, due to necrosis at the tumor
site, and we performed emergency surgery to save the pa-
tient’s life. Although portal vein gas due to tumor necrosis of
colorectal cancer is rare, we believe that it will have a signifi-
cant impact on future treatment strategies for sepsis associ-
ated with colorectal cancer.

Case Report

The patient was a 72-year-old man with a history of diabe-
tes mellitus, dyslipidemia, and lower extremity atherosclero-
sis. During hospitalization for preoperative diabetes control
in ileocecal cancer (cT4aN1bMO HOPPUL cStage llic; Figure 1),
the patient developed fever, nausea, and septic shock. Vital
signs were as follows: pulse 105 beats/min, blood pressure
78/46 mmHg, and temperature 38.3°C. Physical examination
revealed no abdominal or muscular defense or recoil pain.
Blood biochemical test values were as follows: white blood cells
count 9800 pL, red blood cell count 421x103% pL, hemoglobin
12 g/dL, hematocrit 37.4%, platelet count 28.9x10* pL, levels
of blood urea nitrogen 27 mg/dL, creatinine 1.48 mg/dL, as-
partate aminotransferase 17 U/L, alanine transaminase 7 U/L,
C-reactive protein 29.8 mg/dL, calcium19-9 5.0 U/mL, and car-
cinoembryonic antigen <9.0 ng/mL. The patient was dehydrat-
ed and exhibited signs of inflammation. Klebsiella pneumoni-
ae was detected in the blood culture.
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The blood gas analysis (under air respiration) values were
as follows: pH 7.418, partial pressure of oxygen 87.9 mmHg,
partial pressure of carbon dioxide 29.1 mmHg, bicarbon-
ate-18.4 mmol/L, and BE-5.2 mmol/L.

A simple CT scan revealed a mild edematous thickening of
the ileal mass, with no evidence of free air, perforation, or ab-
scess formation, which could have caused the shock (Figure 2).
Abdominal echocardiography as well as simple CT of the ab-
domen showed portal venous gas in the lateral area of the
liver (Video 1). Sepsis quickly resolved with meropenem anti-
biotics and infusion therapy. Four days later, the patient de-
veloped a fever again, without abdominal symptoms or signs
of peritoneal irritation. Abdominal ultrasound revealed hepat-
ic portal venous gas. Simple CT revealed dendritic air in the
extrahepatic area, as observed on echography, and gas was
observed in the vascular ducts in lateral segment (Figure 3).
The patient underwent laparotomy for ileal resection, colos-
tomy, colonic mucosal fistula, and D3 lymph node dissection.
Postoperatively, the inflammatory response improved quick-
ly, and the portal gas disappeared on bedside ultrasonogra-
phy. Pathological examination revealed pT3, N2a, MO, and
fStage llIb tumors and showed no evidence of bacterial infec-
tion (Figure 4); however, the tumor was highly necrotic and
was considered the cause of sepsis on postoperative day 34.
The patient showed good progress despite dehydration, due
to high-output syndrome.

Discussion

Hepatic portal venous gas is a relatively rare complication of
intestinal necrosis but is associated with high mortality and
poor prognosis [2]. In 1955, Wolfe et al found gas images on
the abdominal radiographs of 6 cases of neonatal necrotizing
enterocolitis that were consistent with hepatic portal venous
gas migration, and an autopsy confirmed the presence of he-
patic portal venous gas [3]. Later, in 1960, Susman et al first
reported this case in an adult patient [4]. In 1978, Liebman et
al identified damage to the gastrointestinal mucosa, including
intestinal infarction and ulceration, increased intestinal pres-
sure due to gas retention, and sepsis, including the presence
of gas-producing bacteria in the blood and intestinal necro-
sis, as factors in the occurrence of portal gas. This study in-
cluded 64 patients with hepatic portal venous gas, with a fa-
tal mortality rate of 75% [5].
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Figure 1. (A) Hemorrhagic circumferential ulcer lesion in the ileocecal region. (B) Wall thickening mainly in the cecum. The serosal
surface is irregular and fatty tissue density is elevated. There is a lymphadenopathy of less than 6 cm in length in the vicinity
of the lesion. (C) SUVmax 13.9 in the primary lesion. There is also irregular wall thickening, suggesting a known mass lesion.
(D) Lymph nodes also accumulated with SUV max 5.7.
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Figure 2. The patient experienced septic shock. The mass is only
mildly edematous and thickened, with no evidence of

free air or abscess formation. Video 1. Ultrasonography shows portal vein gas.
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Figure 3. The patient had fever again after recovery, with portal vein gas. (A) Simple computed tomography scan shows portal vein gas
in the lateral area. (B) Primary tumor is edematous, no free air.
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Figure 4. Pathological examination. (A) Moderately differentiated
tubular adenocarcinoma: tub 2 > tub 1. pT3(SS), lymph
node; [#201(0/5), #202(4/6), #203(0/0)]. (B) Severe
tumor necrosis. No bacteria were observed in the
tissues. (C) A photomicrograph of the histopathology
of the primary adenocarcinoma of the ileocecal region
in a 72-year-old man with diabetes. The histopathology
shows an adenocarcinoma with gland formation,
cells with cytological atypia, mitoses, and areas of
inflammation and necrosis, consistent with a moderate
to high grade adenocarcinoma. Hematoxylin and eosin.
Magnification x 40.
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In the present case, Klebsiella pneumoniae invaded the blood
vessels from the mucosal surface because of internal necro-
sis of the colorectal cancer, resulting in portal gas and septic
shock. In addition, the factors that lead to tumor necrosis are
thought to be a combination of factors, including bacterial in-
fection in the intestinal tract, increased intestinal pressure due
to obstruction, impaired mucosal blood supply due to smooth
muscle spasm associated with increased peristalsis, and mi-
crovascular lesions due to diabetes mellitus. Our patient also
had diabetes mellitus and was prone to infection.

In a prognostic study of 20 patients (14 women and 6 men;
mean age 75.4 years) with hepatic portal venous gas, 4 pa-
tients underwent emergency surgery, and 16 patients received
conservative treatment, with an overall in-hospital mortality
rate of 25% [6,7].

Moser et al also reported a fatality rate of > 50% in cases of
combined hepatic portal venous gas and bowel necrosis [8,9].
However, in recent years, reports of hepatic portal venous gas
of benign etiology have increased with the widespread use of
CT, which may be a factor contributing to the lower mortality
rate in patients with findings of hepatic portal venous gas [10].
Wayne et al demonstrated that the treatment strategy for he-
patic portal venous gas should be based on the underlying dis-
ease, and that the indication for emergency surgery should be
determined by the underlying disease, given the high mortality
rate associated with bowel necrosis [11]. Regarding the rela-
tionship between colorectal cancer and sepsis, sepsis caused
by Streptococcus bovis has been previously reported, although
not in the present case. In some cases, clusters of fungi were
observed by Gram staining [12].

Diagnosing septic shock due to bacterial translocation, as in
the present case, is difficult. In our case, abdominal ultrasound
enabled a rapid response to changes in symptoms over time,
and the detection of hepatic portal venous gas led to the di-
agnosis of a breakdown in the mucosal defense mechanism of
colorectal cancer. Emergency surgery was performed to save
the patient’s life. There have been few reports of cases in which
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hepatic portal venous gas was diagnosed by abdominal ultra-
sound and emergency surgery was performed. We believe that
this technique is useful for the diagnosis of hepatic portal ve-
nous gas because it allows easy evaluation over time. Our pa-
tient’s HbA1c level was 6.5, and his blood glucose level was
controlled using preoperative diet control. During hospitaliza-
tion, his blood glucose level was generally below 200 mg/dL
and was under control. On day 10 after admission, he devel-
oped septic shock with fever and hypotension. We performed
laparotomy for ileal resection, colostomy, colonic mucous fistu-
la, and D3 lymph node dissection in this case, but anastomosis
can also be considered depending on the operative findings and
the patient’s condition. At present, there are only a few reports
of septic shock resulting from tumor necrosis due to colorectal
cancer. With the recent proliferation of imaging tests, such as
CT and abdominal echography, the detection of portal vein gas
can help in early intervention. Many cases of colorectal cancer
tumor necrosis associated with portal vein gas are considered
to have gone unnoticed because portal vein gas was not discov-
ered at the time, as was the case in the present investigation.

Conclusions

Sepsis due to necrosis of colorectal cancer is often difficult to
diagnose because it is not accompanied by abdominal symp-
toms, as in our case. However, abdominal ultrasound is useful
because it allows evaluation over time. When sepsis of an un-
known etiology is observed before colorectal cancer surgery,
tumor necrosis should be considered when treating the pa-
tient. This report has demonstrated and highlighted that the
findings of hepatic portal venous gas on imaging should be re-
garded seriously, requiring urgent investigation to identify the
cause and commence treatment in cases of infection or sepsis.
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