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Summary Gas-forming pyogenic liver abscess (GFPLA) is considered to be a very severe formof
PLA and carries a high mortality. Klebsiella pneumoniae is the most common pathogen respon-
sible for the disease, whereas cases where Salmonella is cited as the cause are very uncommon.
We report the first case of a 53-year-old lady suffering from GFPLA due to Salmonella, who was
successfully treated with surgical drainage. To the best of our knowledge, this is the first case of
GFPLA caused by Salmonella enteritidis to be reported in the English literature.
Copyright ª 2013, Asian Surgical Association. Published by Elsevier Taiwan LLC. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

1. Introduction

Pyogenic liver abscess (PLA) is the most common form of
liver abscess. Its incidence varies from 1.1 per 100,000 in-
dividuals in Europe to 17.6 per 100,000 in Asia. A rising
prevalence rate in liver abscess is also reported.1 The
incidence of gas-forming PLAs (GFPLAs) accounts for
10e20% of all PLAs.

Common presentations of PLA include abdominal pain,
fever, chills, nausea and vomiting, and a general feeling of

illness. However, the classical triad of abdominal pain,
fever, and chills may only account for a third of patients.1

Overall, 32.5% of GFPLA patients may present with shock,
compared to 11.7% in the nongas-forming group.2

Because the mortality of patients suffering from GFPLA
can be as high as 27.7% as compared with the 14.4% mor-
tality in the nongas-forming group,2 prompt recognition of
the condition upon presentation is crucial. Any delay in
treatment may result in hospital mortality.

2. Case report

A 53-year-old woman, who works as a waitress in a
restaurant, was admitted through the emergency
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department for fever and epigastric pain radiating to the
back. Apart from osteoarthritis of the knees, which was
relieved by simple analgesia, she has enjoyed good health
in the past.

An examination on admission revealed epigastric
tenderness, dyspnea, and decreased breath sound on the
right. Her white blood cell count was 23 � 109/L on
admission, and the serum bilirubin level was 45 mmol/L.
Other laboratory results were as follows: serum alkaline
phosphatase level, 132 U/L; serum aspartate aminotrans-
ferase level, 328 U/L; serum alanine aminotransferase,
376 U/L; international normalized ratio, 1.8; serum glucose
level, 1.7 mmol/L.

Radiography of the chest was performed (Fig. 1). The
chest X-ray showed mild haziness over the right lower zone
of the lung. In addition, there was a lucency occupying the
right subphrenic area. In view of the patient’s clinical
condition and abnormal chest X-ray result, an urgent
computed tomography (CT) scan of the abdomen with
contrast was performed that showed a 16.5-cm gas-forming
liver abscess involving segments 6e8 (Fig. 2).

CT-guided drainage of the liver abscess was performed,
but only a minimal amount of pus was obtained. The pa-
tient continued to run a high fever with hypotension. A
decision was made to perform laparotomy and open
drainage of the liver abscess. During the laparotomy, a
large amount of turbid fluid was noted in the peritoneal
cavity. The liver was grossly edematous and the large ab-
scess was seen at the dome of the liver with pus and gas
discharge. Open drainage was then performed. Operative
cholangiogram showed contrast leakage into the abscess
cavity, indicating the communication of the bile duct to the
abscess. The common bile duct was explored, and a T-tube
was placed to facilitate biliary drainage in a controlled
manner (Fig. 3). Abdominal drains were placed in the ab-
scess cavity and the subhepatic area. The patient was
supported in the intensive care unit after the operation.
Both abscess tissue and pus only yielded Salmonella

enteritidis. The bacteria were sensitive to piperacillin. A
histology section of the abscess did not yield any evidence
of malignancy. The abdominal drains were removed 3
weeks after the operation. The patient was given 3 weeks
of intravenous piperacillin and 3 weeks of oral amoxicillin/
cavulanate, and was discharged home 49 days after the
procedure. The T tube was removed 6 weeks after the
operation. A reassessment contrast CT scan showed reso-
lution of the liver abscess at 3 months after the operation
(Fig. 4).

3. Discussion

GFPLA is a rare condition that carries a high mortality. The
usual cause of PLA is mainly due to portal seeding from
appendicitis and diverticulitis. With the improvement of
antibiotics, biliary tract diseases have become the most
common identifiable cause, although most of them are
cryptogenic in origin.3 Patients with compromised immu-
nology may be more often affected. Diabetes mellitus is not
regarded as a cause of PLA; however, a high prevalence of
the disease is noted among patients suffering from PLA in
Asia. Reports suggested that about 43% of patients suffering
from PLA are known to have diabetes.1,4 An even higher
proportion of diabetic patients are noted in gas-forming
entities associated with higher mortality rates.1,2,4

In the management of this patient, a prompt decision to
operate was made. Apart from drainage of the liver ab-
scess, cholecystectomy was performed as cholecystitis was
the usual source for liver abscess formation. Operative
cholangiogram was performed in the same operation to
identify the presence of a possible biliary stone or sludge
that could have led to liver abscess formation. Because the
liver abscess contained a large portion of solid debris, open
drainage and debridement of the abscess had been per-
formed. The displaced intrahepatic duct was unavoidably
broken down together with the abscess. Because the

Figure 1 Erect chest X-ray on admission: lucency below the
right diaphragm.

Figure 2 Contrast computed tomography: faintly rim-
enhancing gas-forming abscess in the right lobe of the liver.
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