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Development of Spontaneous Bacterial Peritonitis after Extended
Hepatic Resection in a Patient without Evidence of Liver Cirrhosis
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Hilar cholangiocarcinomas are often treated with liver
resections. Hepatic dysfunction and infection are com-
mon postoperative complications. Although secondary
bacterial peritonitis due to abdominal abscess or per-
foration is common, we report herein the first case of
spontaneous bacterial peritonitis after hepatic resec-
tion. A 61-year-old male patient without underlying liv-
er disease was diagnosed as having a Klatskin tumor,
and a right trisectionectomy with caudate lobectomy
was performed. From postoperative days 18-28, the
patient gained 4.1 kg as ascites developed, and
showed evidence of hepatic insufficiency with pro-
longed prothrombin time and jaundice. Computed to-
mography, performed at postoperative day 28 when
fever had developed, showed only ascites without
bowel perforation or abscess. When paracentesis was
performed, the serum-ascites albumin gradient was
2.3 gl/dL, indicating portal hypertension, and the as-
cites’ polymorphonuclear cell count was 1,156/mm?>.
Since the clinical, laboratory, and image findings were
compatible with spontaneous bacterial peritonitis, we
started empirical antibiotics without additional interven-
tion. Follow-up analysis of the ascites after 48 hours
revealed that the polymorphonuclear cell count had
decreased markedly to 108/mm?; the fever and leuko-
cytosis had also improved. After 2 weeks of antibiotic
treatment, the patient recovered well, and was dis-
charged without any problem. (Gut Liver 2010;4:
129-134)
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INTRODUCTION

Increasing numbers of hilar cholangiocarcinomas are be-
ing treated with liver resections, and various types of
hepatobiliary resections have been tried."” Liver resection
is still accompanied by a certain risk of postoperative
complications and the overall incidence of complication is
significantly increasing towards extended hepatic resec-
tion.** Reduction of functioning liver mass following hep-
atic resection causes hepatic dysfunction. And increased
out flow resistance due to the reduction in the capacity of
hepatic vascular bed causes ascites, or rarely hepatic ence-
phalopathy presenting portal hypertension. Along with
hepatic dysfunction and portal hypertension, infection is
also common condition necessitating prolonged treatment
and hospital stay following liver resection.**®

Although the secondary bacterial peritonitis due to ab-
dominal abscess is a common consequence of infection af-
ter hepatectomy,® the spontaneous bacterial peritonitis
(SBP) after hepatic resection has not been reported yet in
a patient without underlying chronic liver disease or liver
cirrhosis. As we experienced the first case of SBP after
hepatic resection in a patient without evidence of liver
cirrhosis and the patient recovered well after the use of
antibiotics, we report this case.

CASE REPORT

A 61-year old male patient was admitted Seoul Natio-
nal University Hospital with a complaint of poor oral in-
take and weight loss of 10 kg over the last one year.
There was no other significant past medical history in-

Department of Internal Medicine and Liver Research Institute, Seoul National University College of Medicine, 28, Yeongeon-

dong, Jongno-gu, Seoul 110-744, Korea

Tel: +82-2-2072-2228, Fax: +82-2-743-6701, E-mail: hsleemd@snu.ac.kr

Received on July 6, 2009. Accepted on September 15, 2009.
DOI: 10.5009/gnl.2010.4.1.129



130  Gut and Liver, Vol. 4, No. 1, March 2010

cluding diabetes mellitus, hypertension, thyroid disease,
and he had been on no medication which can induce liver
function abnormalities. He had smoked one pack of ciga-
rettes a day for 35 years until the date of admission, but
denied any alcohol consumption. His father died of colon
cancer and his brother died of liver cirrhosis. His blood
pressure was 113/68 mmHg with a regular pulse rate of
68 beats/min. The body temperature was 36.0°C. The
height was 176.9 cm, and the body weight was 73.3 kg.
When calculated based on these two values, body mass

index was in the normal range of 23.4 kg/m”. On phys-

ical examination, the patient appeared to be chronic ill-
looking and he had mildly icteric sclera, but other phys-
ical findings were normal.

In the course of the evaluation, laboratory values were
as follows: cholesterol 284 mg/dL, total protein 7.3 g/dL,
albumin 4.3 g/dL, total bilirubin 2.6 mg/dL, direct bilir-
ubin 2.0 mg/dL, aspartate aminotransferase (AST) 83
IU/L, alanine transaminase (ALT) 149 IU/L, alkaline pho-
sphatase (ALP) 330 IU/L, and white blood cells (WBC)
4,900/mm’ (neutrophil 44.7%, lymphocyte 43.1%), hemo-
globin 15.3 g/dL, platelet 283,000/mm’, prothrombin

Fig. 1. Imaging findings. (A) Computed tomography (CT) scan demonstrating a focally enhanced wall thickening of the hilar duct
(arrow) progressing to the right second confluence and separating both intrahepatic bile ducts. There were no enlarged lymphatic
nodes or vascular invasion. (B) Magnetic resonance cholangiography showing a Klatskin tumor with Bisthmus type Illa growth,
demonstrating more detailed bile duct anatomy than in the CT scan.

Fig. 2. Microscopic appearance of the tumor and surrounding liver. (A) The pathologic findings of the tumorous portion of the liver
show nuclear atypism, abnormal glandular structures, and dense cellular fibrous stroma (H&E stain, x100). (B) The histology
findings of the specimen from the nontumorous portion of the liver shows normal liver architecture without any evidence of

cirrhotic nodules (H&E stain, x40).
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time INR 0.95. Tumor markers of carcinoembryonic anti-
gen and cancer antigen 19-9 were 2.7 ng/mL and 4.3
U/mL, respectively. The hepatitis serologic profile re-
vealed neither of hepatitis B virus surface antigen nor an-
ti-hepatitis C virus antibody positive.

Abdominal ultrasound sonography (US) showed mildly
dilated intrahepatic bile ducts, whereas, splenomegaly or
ascites which suggests the presence of portal hyper-
tension was not observed. Subsequent contrast-enhanced
computed tomography (CT) (Fig. 1A) and magnetic reso-
nance cholangiography (Fig. 1B) demonstrated hilar mass
with partial obstruction of intrahepatic bile duct, so he
was diagnosed as Klatskin tumor, Bisthmus type Illa
growth.” As a curative purpose, right trisectionectomy
with caudate lobectomy of the liver was done without
acute complication. During the operation, vital sign was
stable and estimated blood loss was 250 mL. Gross oper-
ative findings showed smooth surfaced liver with light
greenish tint. Histological analysis of the tumor revealed
adenocarcinoma (Fig. 2A) and that of non-tumorous por-

Fig. 3. Postoperative CT scan showing peritoneal enhancement
and ascites, implying peritonitis.

Table 1. Laboratory Findings of the Patient

tion showed only mild cholestasis without any evidence
of regenerating nodules or fibrosis (Fig. 2B). The post-
operative stage was stage Illc (T3NIMO) Klatskin tumor
according to the American Joint Committee on Cancer
staging system.’

From the 2nd day after hepatic resection, the patient
started diet and parenteral nutrition was discontinued.
Glimepride and metformin was prescribed as diabetes
mellitus was diagnosed during the evaluation of the
Klatskin tumor. The amount of two abdominal Jakson-
Pratt drainages on both sides of the abdomen was de-
creased from about 1,000 mL/day to less than 100 mL/
day at postoperation 9 day. So, two abdominal drainages
were removed at postoperation 10 day. There was no
change in body weight and abdominal girth right after the
removal of drainages, and patient recovered well. Table 1
shows the laboratory profile of serum biochemistry in
this period.

However, from the 18th day to the 28th day after hep-
atic resection, abdominal girth and body weight increased
slowly from 89.5 cm to 94.5 cm and from 72.0 kg to 76.1
kg, respectively. The patient complained of abdominal dis-
tension, and shifting dullness was obvious on physical
examination. In association with newly appeared ascites,
laboratory findings showed the evidence of hepatic de-
compensation reflected by decreased serum albumin level
3.0 g/dL, increased total serum bilirubin level 13.8 mg/dL
and alkaline phosphatase level 132 IU/L, and prolonged
prothrombin time INR 1.82. Serum AST and ALT levels
were 100 IU/L and 124 IU/L, respectively. CT scan,
which was taken at the 28th day after operation when fe-
ver of 37.8°C occurred, showed newly developed ascites
but neither evidence of abscess formation, fistula, nor
bowel perforation (Fig. 3). Ascitic fluid chemistry showed
total protein 2.3 g/dL, albumin 0.7 g/dL, glucose 125
mg/dL, lactate dehydrogenase (LDH) 257 U/mL. As se-

Initial value POD #7 POD #14 POD #21 POD #28 POD #56 POD #84
(1 week) (2 weeks) (3 weeks) (4 weeks) (8 weeks) (12 weeks)

Cholesterol, mg/dL 284 90 103 56 56 103 190
Total protein, g/dL 7.3 5.5 6.0 5.7 6.7 7.1 7.8
Albumin, g/dL 4.3 3.7 3.3 2.9 3 2.5 3.2
Total bilirubin, mg/dL 2.6 4.1 3.1 4.6 13.8 5.9 1.7
AST, IU/L 83 39 78 41 132 79 47
ALT, IU/L 149 59 109 46 100 75 37
ALP, IU/L 330 101 150 113 124 139 130
PT INR 0.95 1.69 1.29 1.54 1.82 1.35 1.14

POD, postoperation day; AST, aspartate aminotransferase; ALT, alanine transaminase; ALP, alkaline phosphatase; PT, prothrombin
time.
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rum albumin was 3.0 g/dL at that time, serum-ascites al-
bumin gradient (SAAG) was 2.3 g/dL. The cell count of
ascitic fluid demonstrated leukocyte count 1,584/mm3
(polymorphonuclear cell [PMN] fraction, 73%; calculated
PMN count, 1,156/mm’), and red blood cell count
3,312/mm’. Two consecutive cytology tests of ascites
were negative for malignant cells. As clinical, laboratory
and image findings were compatible with SBP, we started
empirical antibiotics of cefotaxime 2 g every 8 hours.
Follow-up analysis of ascites at 48 hours after the ini-
tiation of antibiotics treatment, showed markedly de-
creased PMN count of 108/mm’ in ascitic fluid. Total
protein, glucose and LDH also decreased to the level of
1.6 g/dL, 55 mg/dL and 126 U/mL, respectively. After
administration of cefotaxime for 3 days, fever decreased,
and total WBC count of 17,220/mm’ (neutrophil 86.0%,
lymphocyte 6.0%) in blood decreased to the level of
7,880/mm’ (neutrophil 77.1%, lymphocyte 16.2%). C-re-
active protein also decreased from 8.37 mg/L to 4.35
mg/L. Four days later, ascites culture study reported the
growth of methicillin resistant Staphylococcus —aureus
(MRSA) which has resistance to cefotaxime. However, we
considered MRSA as an innocuous bystander or con-
taminant since clinical symptoms and laboratory findings
were markedly improved by cefotaxime treatment alone.
We, therefore, maintained cefotaxime for two weeks.
When administration of cefotaxime for two weeks was
completed, ascites completely disappeared and main-
tenance diuretics therapy was not any longer needed.
Biochemical liver function tests and prothrombin time al-
so gradually improved.

Finally, the patient recovered well, and was discharged
without any residual problem at the 8th week after oper-
ation, in other word, four weeks after antibiotics treat-
ment. Laboratory values were as follows: cholesterol 103
mg/dL, total protein 7.1 g/dL, albumin 2.5 g/dL, total bi-
lirubin 5.9 mg/dL, alkaline phosphatase 139 IU/L, AST
79 IU/L, ALT 75 IU/L. When the patient visited the hos-
pital, 12 weeks after hepatic resection, prothrombin time
was INR 1.14, and values of liver function test were as
follows: cholesterol 190 mg/dL, total protein 7.8 g/dL, al-
bumin 3.2 g/dL, total bilirubin 1.7 mg/dL, alkaline phos-
phatase 130 IU/L, AST 47 IU/L, ALT 37 IU/L (Table 1).

DISCUSSION

SBP is characterized by the spontaneous infection of as-
citic fluid in the absence of intraabdominal source of in-
fection such as viscus perforation or intraabdominal abs-
cess.'” Although SBP occurs most commonly in con-

junction with cirrhosis of the liver and ascites, it is some-

times reported in patients with ascites from other causes
such as nephrotic syndrome, systemic lupus erythema-
tosus, or malignancy."" In patients with liver cirrhosis, the
presence of portal hypertension and splanchnic vaso-
dilation contribute to the development of ascites through
activation of renin-angiotensin-aldosterone system, and
SBP is a common and severe complication of ascites.
Although the pathogenesis of SBP has not been estab-
lished definitively, it is believed to be caused by the
translocation of bacteria from the intestinal lumen to
lymph nodes. And subsequent hematogenous spread of
organisms occurs as altered portal circulation result in a
defect in the usual filtration function in patients with liv-
13 Organisms multiply in ascites only when
ascites provides a good medium for growth. The proteins
of the complement cascade have been found in peritoneal

er cirrhosis.

fluid, with lower levels in cirrhotic patients than in pa-
tients with ascites of other etiologies. Because the op-
sonic and phagocytic properties of PMNs are diminished
in patients with severe liver disease who have lower pro-
tein content, SBP is more common with advanced liver
disease.'”

Herein, we report a case of the development of SBP af-
ter extensive hepatic resection in a patient without under-
lying chronic liver disease or liver cirrhosis. To our best
knowledge, it is the first case report. In this case, the pa-
tient was diagnosed as SBP by clinical, radiological and
laboratory findings. To find the cause of postoperative as-
cites in this patient, we calculated SAAG, first, which
turned out to be greater than 1.1 g/dL, because ascites is
pathophysiologically classified according to the SAAG.
SAAG greater than 1.1 g/dL in this patient indicated that
his ascites developed secondary to portal hypertension
with positive likelihood ratio of 4.6.”°" As this patient
had no underlying chronic liver disease, heart disease or
nephrotic syndrome, and image findings (CT scan and
US) revealed no outflow obstruction or vascular abnor-
mality, we could suppose that ascites in this patient
might be caused by newly developed portal hypertension
after extensive hepatic resection.” Ascites cell count of
PMN >250/mm’ in this patient implied peritonitis. CT
scan showed no evidence of the secondary peritonitis due
to bowel perforation or abscess in the peritoneal cavity.
Moreover, the patient successfully recovered from peri-
tonitis with antibiotics alone without adjuvant surgical
and radiological intervention. With 2 days use of anti-
biotics only, the ascites neutrophil count decreased dra-
matically from 1,156/mm’ to 108 /mm’. The exponential
decline in neutrophil count after antibiotics treatment
alone, together with the clinical, laboratory, image find-
ings collectively indicate that the peritonitis that the pa-
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tient suffered was SBP associated with transient portal
hypertension following extensive hepatic resection.'®'®

Infection following liver resection is a very common
complication, necessitating prolonged treatment and hos-
pital stay.*”®'”"® Liver is the largest reserve of fixed tis-
sue macrophages in the body (Kupffer cells) and regulates
the synthesis of hepatic proteins responsible for recog-
nition and opsonization of pathogens. Significant loss of
Kupfter cells and decreased synthesis of hepatic proteins
involved in immune system following major liver re-
section are considered to be responsible for the impaired
innate immune function. As a result, decreased liver func-
tion after liver resection renders the patient more suscep-
tible to infection.”® The most prevalent postoperative in-
fections were lung infection (11.9%) and abdominal ab-
scess with or without biliary fistula (7.1%).” However,
any case of SBP has not been reported yet, especially in
the patient without underlying liver cirrhosis or sig-
nificant fibrosis.

In addition to the increased risk of infection, hepatic
insufficiency and ascites can be followed in variable rates
from 0.5% to 5.5% after extensive hepatic resection.*
Jarnagin et al' reported posthepatectomy hepatic in-
sufficiency defined as prolonged hyperbilirubinemia un-
related to biliary obstruction or leakage, clinically appa-
rent ascites, prolonged prothrombin time, and/or hepatic
encephalopathy, in 5.5% of 1,803 patients. Nuzzo et al."
also reported case series including 11 cases of transient
hepatic insufficiency and 11 cases of moderate to severe
hepatic decompensation after hepatic resection. We can
infer the pathogenesis of post-hepatectomy hepatic in-
sufficiency and ascites from a similar condition called
small-for-size graft syndrome (SFSG), which indicates the
occurrence of prolonged cholestasis and huge ascites after
living donor liver transplantation with small graft. The
occurrence of hepatic insufficiency and ascites in SFSG is
caused by excessive portal inflow, small functional liver
mass, and outflow congestion. Small functioning liver
mass and portal hypertension is also the main cause of
hepatic decompensation and ascites in patients with liver
cirrhosis. So, several studies reported that hepatic in-
sufficiency with ascites following liver resection is more
common in patients with underlying liver cirrhosis.”®?
Although, some other factors such as age, graft hemody-
namics, recipient model for end-stage liver disease score
may be related to the SFSG, the main cause is reduction
of functioning liver mass, which is the same in this
case.”>* To suppose small functioning liver mass as a
major cause of hepatic insufficiency, other conditions af-
fecting post-operative liver function abnormality should
be excluded. And in this patient, we did not observe the

clinical evidence of other conditions which can affect
post-operative liver function abnormality such as total pa-
renteral nutrition, ischemic event during operation, bile
duct injury, etc.

We could diagnose this patient as SBP by clinical, labo-
ratory, and image findings as we mentioned above.
Strictly speaking, this patient fits the criteria of culture
negative neutrocytic ascites, a variant form of SBP, since
MRSA cultured from ascites was rather considered as
contaminants than an infective organism. Culture negative
neutrocytic ascites also has similar clinical, prognostic
and therapeutic characteristics to those of SBP.*> Usually,
SBP is treated with a third-generation cephalosporin, such
1026 This patient was also treated with cefo-
taxime alone, and recovered well, suggesting that our pa-
tient suffered from SBP, not from secondary bacterial

as cefotaxime.

peritonitis. In addition to the findings previously men-
tioned, total protein, LDH, and glucose levels in ascitic
fluid also aid in the differentiation between SBP and sec-
ondary bacterial peritonitis, though high total protein and
LDH level made it somewhat hard to differentiate sponta-
neous and secondary bacterial peritonitis in this case.
However, these laboratory findings are not essential in
differentiation of spontaneous and secondary bacterial
peritonitis.”” Therefore, diagnosis of SBP in our patient
was established.

SBP occurs frequently in the patients with liver cir-
rhosis at the rate of 10-30% according to the severity of
liver cirrhosis.' Since extensive hepatic resection result in
transient hepatic decompensation and ascites due to por-
tal hypertension, SBP might occur in these circumstances.
However, the SBP following hepatic resection has not
been reported yet, and it has not been concerned how fre-
quently SBP occurs after liver resection. As patients fre-
quently reveal postoperative ascites, and are more suscep-
tible to infection after liver resection, it is rather strange
that SBP has not been frequently observed yet after hep-
atic resection. Perhaps, one plausible explanation might
be that many cases of SBP after hepatectomy were re-
garded as secondary bacterial peritonitis, and then treated
with antibiotics, resulting in improvement. So, the in-
cidence rate of SBP after hepatectomy might have been
clinically underestimated. Another possible explanation is
that SBP is actually rare in patients who underwent liver
resection. In cases with underlying normal liver, remnant
normal functioning liver parenchyma might regenerate
soon enough to compensate for removed liver after hep-
atic resection within a couple of weeks, except for pa-
tients with underlying liver cirrhosis. However, there is
no evidence supporting this hypothesis and it remains to
be investigated why SBP after extensive hepatic resection
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has not been reported thus far in patients with the un-
derlying normal liver.

On the basis of this first case report, we suggest that
SBP should be included in the differential diagnosis of
peritonitis encountered in patients after extensive hepatic
resection, even in patients with the underlying normal
liver.
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