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Abstract

AIM: To evaluate the role and outcome of conventional
surgery in the treatment of pyogenic liver abscess in the
modern era of minimally invasive therapy.

METHODS: The medical records of thirteen patients
with pyogenic liver abscess who underwent surgical
treatment between January 1995 and December 2002
were retrospectively reviewed to determine the clinical
presentation, indication and nature of surgery, and out-
come of surgery.

RESULTS: The patients were predominantly women
(10/13) with a mean age of 65 £ 17 years. Their main
presenting symptoms were abdominal pain (100%) and
fever (77%). The aetiologies included biliary (7 = 6),
cryptogenic (n = 3), portal (7 = 2), and trauma (7 = 2).
Seven patients underwent percutaneous drainage as
the initial treatment. Of these, three patients developed
peritonitis secondary to peritoneal spillage. Another
four patients failed to respond because of multilocula-
tion. Salvage surgery was required in these patients.
Six patients proceeded to straight laparotomy: two had
marked sepsis and multiloculated abscess that precluded
percutaneous drainage, and four presented with perito-
nitis of uncertain pathology. Surgical procedures included
deroofment and drainage (77 = 9), liver resection (7 = 3),
peritoneal lavage (n = 2), cholecystectomy (7 = 4), and
exploration of common bile duct (7 = 2). One patient
required reoperation because of bleeding. Three patients
required further percutaneous drainage after surgery.
The overall mortality was 46%. Four patients died of
multiorgan failure and two patients died of pulmonary
embolism.

CONCLUSION: Surgical treatment of pyogenic liver ab-
scess is occasionally needed when percutaneous drain-

age has failed due to various reasons. Mortality rate in
this group of patients has remained high.
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INTRODUCTION

When not diagnosed early and treated promptly, pyogenic
liver abscess can be fatal, with reported mortality rates as
high as 80%-100%!". Historically, the treatment of choice
for pyogenic liver abscess had been open surgical drain-
age”. However, with the advent of minimally invasive
therapy such as image-guided percutaneous needle aspira-
tion or catheter drainage and the availability of broad-
spectrum antibiotics, patients with pyogenic liver abscess
nowadays seldom require open surgery for treatment™,
We aim to evaluate the role and outcome of conventional
surgery in the treatment of pyogenic liver abscess in the
modern era of minimally invasive therapy.

MATERIALS AND METHODS

Between January 1995 and December 2002, one hundred
patients with pyogenic liver abscess were treated at our
institution. Among them, thirteen patients required open
surgical treatment. The medical records of these thirteen
patients were retrospectively reviewed to determine the
demographic data, clinical presentation, indications and
nature of surgery, and outcome of surgery.

The diagnosis of pyogenic liver abscess was established
by a combination of clinical, radiological, operative, and/
or microbiological findings. All patients with suspected
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No. Sex/age Coexisting diseases Clinical features US/CT findings Preoperative diagnosis Aetiology
1 F/74 History of jaundice Peritonitis, hepatomegaly 18 cm left lobe cyst Ruptured liver cyst  Biliary (GS)
2 F/83 HT, history of cholecystectomy  Pain, fever 2 cm left lobe abscess Liver abscess Biliary (CBDS)
3 M/66 DM Pain, hepatomegaly 12 cm right lobe abscess Liver abscess Cryptogenic
4 F/83 HT, history of cholecystectomy  Peritonitis, abdominal (Dilated small bowel loops on  Ischaemic bowel Biliary (CBDS)
and partial gastrectomy distension abdominal X-ray)
5 M/39 Recent blunt liver trauma Pain, fever Haematoma and abscess Liver abscess Trauma
with partial hepatectomy along liver resection margin
6 M/34  Gunshot injury to liver with Pain, fever, abscess 5.5 cm abscess communicating ~ Liver abscess Trauma
partial hepatectomy 4 months ago pointing out with anterior abdominal wound
7 F/86 HT, DM Peritonitis, fever, Multiple liver cysts, largest one  Ruptured liver cyst Biliary
hepatomegaly 18 cm in the right lobe (cystadenoma)
8 F/60 RPC, history of cholecystectomy  Pain, septic shock 5 cm left lobe abscess Liver abscess Biliary (RPC)
and HJ
9 F/71 Diverticular disease Pain, fever 13 cm right lobe abscess Liver abscess Portal (diverticulitis)
10 FE/77 HT, history of thyroidectomy Pain, fever 9 cm right lobe abscess Liver abscess Cryptogenic
for cancer
11  F/60 No Peritonitis, septic shock  Suspected acute cholecystitis Acute cholecystitis Biliary (GS)
12 F/64 No Pain, septic shock 4.5 cm left lobe abscess Liver abscess Cryptogenic

13 F/47 DM Pain, fever

9 cm left lobe and 3.5 cm Liver abscess

right lobe abscesses

Portal (diverticulitis)

HT: Hypertension; DM: Diabetes mellitus; RPC: Recurrent pyogenic cholangitis; HJ: Hepaticojejunostomy; GS: Gallstones; CBDS: Common bile duct stones.

liver abscess were initially investigated by ultrasonography
(US) and/or computed tomography (CT) to confirm
the diagnosis. Additional radiological studies including
endoscopic or magnetic resonance cholangiography, and
barium enema were subsequently performed in selected
patients to look for the underlying actiology. Pyogenic
liver abscess was considered of cryptogenic origin when
no obvious extra-hepatic source of infection could be
identified after appropriate investigations. After the
cultures of blood and/or liver pus aspirates (either by
image-guided percutaneous aspiration or open surgery)
were obtained, empirical intravenous antibiotics with
ampicillin 500 mg six-hourly, cefuroxime 750 mg eight-
hourly, and metronidazole 500 mg eight-hourly were
administered. The antibiotics therapy was adjusted
according to the results of culture and sensitivity test of
pus aspirates. All patients received a six-week course of
antibiotics.

The exact approach of initial intervention (percutaneous
or surgical treatment) was determined by the patients’
clinical condition, the certainty of diagnosis, the radiological
findings, and the sutgeons’ preference. Percutaneous needle
aspiration or catheter drainage was done under US-guidance,
the technique of which had been reported previously".
Patients who failed percutaneous treatment (defined
as deterioration of patients’ clinical condition and/ot
persistence or progression of abscess on follow-up imaging
studies) or developed procedure-related complications
wete subjected to surgery. For patients who underwent
open surgical drainage, the abscess was located with the
help of intraoperative US. Abscess wall was deroofed, and
loculations were broken down. Large-bore catheters were
placed within the abscess cavity for drainage. For patients
with concurrent biliary pathologies, additional biliary tract
procedures including cholecystectomy and exploration of
common bile duct were performed. Liver resection was
done for abscess with total destruction of a segment or
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section of liver patenchyma. Patients’ outcomes, including
length of hospital stay, recurrence of liver abscess on
follow-up imaging, complications, need for re-intervention,
and operative mortality were recorded.

RESULTS

Patients’ demographic data and clinical presentation
The patients were predominantly women (ten out of
thirteen) with a mean age of 65 = 17 years. The main pre-
senting symptoms were abdominal pain (100%) and fever
(77%). Four patients presented with petitonitis of uncet-
tain pathology despite radiological investigations. Three
patients presented with septic shock requiring admission
to the intensive care unit. Eleven patients (84.6%) had co-
existing diseases (Table 1).

The actiologies of the liver abscess included biliary
(n = 06), cryptogenic (# = 3), portal (# = 2), and trauma
(n = 2). The median abscess size was 9 cm (range, 2-18 cm).
Eleven patients had a positive pus culture (with Klebsiella
in eight patients), while a positive blood culture was only
present in the three patients with septic shock (all grew
Klebsiella).

Indications and nature of surgery
Seven patients underwent US-guided percutaneous drain-
age (PD) as the initial treatment. Of these, three patients
(No. 2, 3, and 9) developed peritonitis secondary to peri-
toneal spillage of infected material. Another four patients
(No. 5, 10, 12, and 13) failed to respond to PD because
of multiloculation of the abscess. They all had petsistent
fever or progression of the abscess on follow-up US. Sal-
vage surgical therapies, including deroofment and drainage,
liver resection, peritoneal lavage, and additional biliary tract
procedures, were required in these patients (Table 2). The
median time interval between PD and salvage surgery was
3 d (range, 1-22 d).

Six patients proceeded to straight laparotomy. One
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Initial intervention Indications of surgery No. Details Nature of surgery Outcome
Ultrasonography-  Complications arising from 2 Peritoneal spillage D&D Survive
guided drainage  percutaneous drainage 3 Peritoneal spillage Lavage Survive
attempted (n=3) 9  Peritoneal spillage Lavage Survive
n=7) Failed percutaneous drainage 5 Multiloculated abscess D&D, debridement Die of MOFS

Pyogenic (n=4) 10  Multiloculated abscess D&D, chole, ECBD Die of PE
liver 12 Multiloculated abscess L lat sec, chole Die of MOFS
abscess 13 Multiloculated abscess L lat sec, D&D Survive
(n=13) Straight Peritonitis of uncertain diagnosis 1 Ruptured liver cyst? D&D, chole Die of MOFS
laparotomy (n=4) 4  Ischaemic bowel? D&D, ECBD Die of MOFS
(n=26) 7 Ruptured liver cyst? D&D Survive
11  Acute cholecystitis? D&D, chole Die of PE
Percutaneous drainage not suitable 6  Multiloculated abscess pointing out D&D, debridement Survive
(n=2) 8 Multiloculated abscess in a septic patient L lat sec Survive

D&D: Deroofment and drainage; chole : cholecystectomy; ECBD: Exploration of common bile duct; L lat sec: Left lateral sectionectomy; MOFS: Multiorgan failure
syndrome; PE: Pulmonary embolism.

Figure 1 Computed tomography of the abdomen showing liver disease. A: A liver abscess communicating with the anterior abdominal wound in a patient who had
undergone partial hepatectomy for gunshot injury; B: A 5-cm liver abscess in the left lateral section with suspicious adjacent satellite abscesses in a patient who presented
with septic shock; C: Multiple liver cysts in a patient who was subsequently proven to have an infected biliary cystadenoma that had ruptured.

patient (No. 6) had undergone partial hepatectomy for
gunshot injury in China four months ago. He presented
with a multiloculated liver abscess that was pointing out to
the anterior abdominal surface (Figure 1A). Open drainage
and debridement of necrotic liver tissues was performed.
Another patient (No. 8) with undetlying recurrent pyo-
genic cholangitis and previous history of hepaticojejunos-
tomy presented with marked sepsis from a liver abscess in
the left lateral section that precluded PD (Figure 1B). She
underwent left lateral sectionectomy. The remaining four
patients (No. 1, 4, 7, and 11) presented with peritonitis
of uncertain pathology despite radiological investigations
(Figure 1C). The preoperative diagnoses were ruptured
liver cysts, ischaemic bowel, and acute cholecystitis. All
four patients were proven to have ruptured liver abscess
on laparotomy (Table 2).

Outcome of surgery

One patient (No. 1) required re-operation on day one be-
cause of the surgical complication of massive reactionary
haemorrhage. Three patients required further PD after
surgery because of intra-abdominal collection (No. 3 and
10) and the complication of biloma (No. 6). The overall
mortality rate in this series was 46%. Four patients died of

multiorgan failure and two patients died of pulmonary em-
bolism (Table 2). For the seven patients who survived the
surgery, the median hospital stay was 18 d (range, 14-27 d).
None developed recurrence of liver abscess at a median

follow-up of 63 mo (range, 10-108 mo).

DISCUSSION

Pyogenic liver abscess remains a rare but life-threatening
disease with mortality rate as high as 80%-100% if untreat-
ed™. Historically, in the preantibiotic and reimaging era,
the cornerstone of therapy for pyogenic liver abscess was
open surgical drainage based on the classic work of Och-
sner ¢f al in 1938, In 1953, McFadzean ef al from Hong
Kong first described the successful treatment of pyogenic
liver abscess with closed aspiration and antibiotics™. With
the introduction of high-resolution imaging modalities
including US and CT in the recent two to three decades,
image-guided PD has largely replaced surgical drainage
as the mainstay of treatment™. This shift of practice
has been guided by a drive for minimally invasive therapy
whenever possible. PD has the advantages of avoiding
general anaesthesia and an operative procedure, involves
a shorter hospitalization, fewer complications, and better
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patient acceptance’. Selected series of PD report success
rates of more than 90%"". Surgical treatment has been re-
served for patients who fail to respond to PD or who have
concurrent intraabdominal pathology which requires surgi-
cal management™,

In the present retrospective study, the surgical indica-
tions of the thirteen patients with pyogenic liver abscess
include failure of PD, complications arising from PD, un-
suitability of PD, and uncertain diagnosis. The reason for
failure of PD in our patients is due to multiloculation of
the abscess. Barakate e7 a/ have identified several predictors
for failure of the percutaneous approach, including abscess
multiloculation, presentation with abscess rupture, biliary
communication, elevated serum urea, creatinine, and total
bilirubin'. Multiloculation contributes to poorer drainage
by compartmentalization of the abscess, which reduces the
effectiveness of PD. Two septic patients in our study with
multiloculated abscess and concurrent intraabdominal pa-
thology (gunshot injury of the liver and recurrent pyogenic
cholangitis) who were considered to be unsuitable for PD
were subjected to straight surgery. Surgical drainage allows
for breakdown of loculations and more complete drainage
of large multiloculated abscess. In fact, some authors have
advocated surgical drainage as the first-line treatment for
septic patients with multiloculated abscess, as the perceived
risk of failure of PD in this group of patients is high, and
any delay in adequate drainage can lead to high mortality
ratel”. Another indication for primary surgical treatment,
as shown in our study, is the presentation of peritonitis of
uncertain diagnosis. All four patients were proven to have
ruptured liver abscess on laparotomy. According to Bat-
akate ef al, abscess rupture is the single independent risk
factor predicting failure of PD, and primary surgical treat-
ment is strongly recommended for patients with abscess
rupture on presentation” .

Biliary tract diseases have become the most common
aetiology of pyogenic liver abscess in the recent dec-
ades™ ™. Although endoscopic retrograde cholangiopan-
creatography can easily deal with biliary obstruction due
to common duct stones' ", other diseases like gallstones
and recurrent pyogenic cholangitis with liver atrophy and
intrahepatic duct stones will still require surgical treatment.
Four patients in our study had undergone cholecystectomy
for concurrent gallstone disease, while two patients had
undergone exploration of common bile duct for clearance
of common duct stones. Left lateral sectionectomy was
performed in three patients with multiloculated abscess
affecting segments II and Il of the liver (one of them
had undetlying recurrent pyogenic cholangitis and intrahe-
patic duct stones and the other two had failed PD). Liver
resection is particularly useful in patients with multiple ab-
scesses or multiloculated abscess confined to a single lobe
which cannot be drained even with open surgery'".

With advancements in minimally invasive surgical tech-
niques, laparoscopic management of pyogenic liver ab-
scess has been shown by some authors to be feasible and
safe!”™. The laparoscopic approach is a low-risk alterna-
tive to open surgery for patients who have failed PD"?. As
most patients requiring surgical intervention for pyogenic
liver abscess are severely ill with sepsis, they may tolerate
laparoscopic surgery better than open surgery. Comparing
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with open surgery, laparoscopic surgery has the advan-
tages of faster recovery, less immunosuppression, shorter
hospitalization, and better cosmesis'”. Laparoscopy al-
lows effective drainage of multiloculated abscess and
thorough peritoneal lavage in case of ruptured abscess'”.
Laparoscopic US can also be done to localize concomitant
abscesses and detect associated biliary pathology. In the
hands of a skilled hepatobiliary and laparoscopic surgeon
who is equipped with the proper tools, laparoscopic liver
resection for liver abscess is also feasible!”!

The mortality rate for pyogenic liver abscess had been
up to 40% until the 1980s"™. Since then, more effective
antibiotic therapy, improvement in imaging techniques,
and development of image-guided PD, have resulted in
published overall mortality rates between 6%-14%". How-
ever, most reported series have included a heterogeneous
group of patients who have undergone different treat-
ment methods, including medical treatment alone, PD, and
surgery. For the subgroup of patients undergoing surgical
treatment, the mortality rate still averages 20%" ", The
overall mortality rate in the present surgical series is 46%.
Four patients died of multiorgan failure and two patients
died of pulmonary embolism. In a multivariate analysis of
forty-six patients with pyogenic liver abscess, Mischinger
¢t al found that a high Acute Physiology and Chronic
Health Evaluation (APACHE) II score and the underlying
disease (malignancy) but not the mode of therapy was in-
dependent predictors of mortality"®. Chou e# a/ also found
that the systemic effects of liver abscess with sepsis and
multiple organ failure were significant factors in predicting
mortality!”. In the present study, no statistical analysis of
prognostic factors is performed because of the small sam-
ple size. However, we believe that the high mortality rate
may be attributed to the large size of the liver abscess (me-
dian size 9 cm), a higher proportion of patients with ab-
scess multiloculation and abscess rupture on presentation,
and the associated comorbidities of the patients. Moreo-
ver, the highest mortality is observed in the subgroup of
patients who failed PD and underwent salvage surgery
(three out of four died). The median time interval between
PD and salvage surgety was 3 d. According to Herman
¢t al, in a septic patient with pyogenic liver abscess, aggres-
sive therapy should be instituted as soon as possible, as any
delay or failure of adequate drainage would increase mot-
bidity and mortality”. For this reason, they recommended
surgical drainage instead of PD as first-line treatment in
septic patients, and they were able to show a low mortality
of 8.5% in their series. Recently, a low mortality rate of
4.5% was also reported by Tan ef a/, who subjected patients
with pyogenic liver abscess larger than 5 cm in size to sut-
gical drainage as first-line treatment™.

In conclusion, because of its minimally invasive nature,
PD is still regarded as the first-line treatment for most pa-
tients with pyogenic liver abscess. Surgical treatment is oc-
casionally required when PD has failed, when the patients
have concurrent intraabdominal pathology, or when the
diagnosis is uncertain. In selected group of septic patients
with large and multiloculated abscess, sutrgical drainage
may be used as the first-line treatment. However, the ovet-
all mortality rate in patients undergoing sutgical treatment
has remained high.
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COMMENTS

Background

Pyogenic liver abscess remains a rare but life-threatening disease with mortal-
ity rate as high as 80%-100% if untreated. Historically, the treatment of choice
for pyogenic liver abscess had been open surgical drainage. However, with the
advent of minimally invasive therapy such as image-guided percutaneous needle
aspiration or catheter drainage and the availability of broad-spectrum antibiotics,
patients with pyogenic liver abscess nowadays seldom require open surgery for
treatment. The aim of this study was to evaluate the role and outcome of con-
ventional surgery in the treatment of pyogenic liver abscess in the modern era of
minimally invasive therapy.

Research frontiers

It is still uncertain whether first-line treatment with surgical or percutaneous
drainage of large pyogenic liver abscess (size > 5 cm) results in better clinical
outcome. This controversial issue can only be properly addressed by a
randomised controlled trial. With advancements in minimally invasive surgical
techniques, laparoscopic management of pyogenic liver abscess has been shown
by some authors to be feasible and safe. Further studies to compare the efficacy
and safety of laparoscopic versus open drainage of pyogenic liver abscess should
be conducted.

Innovations and breakthroughs

This study does not intend to bring about any major innovations or breakthroughs
in the management of pyogenic liver abscess. It mainly serves as a reminder to
readers of the modern era treatment planning for pyogenic liver abscess, with a
special emphasis on the role and outcome of conventional surgery in the treatment
of this old but deadly pathology.

Applications

This study serves as a reminder to readers of the management algorithm of pyo-
genic liver abscess in the modern era of minimally invasive therapy. Because of
its minimally invasive nature, percutaneous drainage is still regarded as the first-
line treatment for most patients with pyogenic liver abscess. Surgical treatment is
occasionally required when percutaneous drainage has failed, when the patients
have concurrent intraabdominal pathology, or when the diagnosis is uncertain. In
selected group of septic patients with large and multiloculated abscess, surgical
drainage may be used as the first-line treatment.

Terminology

‘Pyogenic liver abscess’ is a pus-filled lesion within the liver caused by bacterial
infection. ‘Percutaneous drainage’ is a minimally invasive treatment option for
pyogenic liver abscess, which can be done under local anaesthesia. Under X-ray
or ultrasonography guidance, a fine catheter is inserted through the skin (via a tiny
skin incision) into the liver abscess cavity for pus drainage.

Peer review

This study serves as a reminder to readers of the modern era treatment planning
for an old deadly pathology. Patients with pyogenic liver abscess are at very
high risk of decompensation with rapid progression to multi-system failure and
they need to be sent to appropriate centres for expedited appropriate stepwise
treatment.
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