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Abstract

Hepatic actinomycosis is rare, with few published cases.
There are no characteristic clinical manifestations, and
computed tomography (CT) shows mainly low-density
images, making clinical diagnosis difficult, and leading
to frequent misdiagnosis as primary liver cancer, meta-
static liver cancer or liver abscess. Diagnosis normally
requires examination of both the aetiology and pathol-
ogy. This article reports one male patient aged 55 who
was hospitalized because of repeated upper abdominal
pain for more than 2 mo. He exhibited no chills, fever
or yellow staining of the skin and sclera, and exami-
nation revealed no positive signs. The routine blood
results were: haemoglobin 110 g/L, normal numbers of
leukocytes and neutral leukocytes, serum albumin 32
g/L, negative serum hepatitis B markers and hepatitis C
antibodies, normal tumour markers (alpha-fetoprotein
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and carcinoembryonic antigen). An abdominal CT scan
revealed an 11.2 cm x 5.8 cm x 7.4 cm mass with an
unclear edge in the left liver lobe. The patient was diag-
nosed as having primary liver cancer, and left lobe re-
section was performed. The postoperative pathological
examination found multifocal actinomycetes in the he-
patic parenchyma, which was accompanied by chronic
suppurative inflammation. A focal abscess had formed,
and large doses of sodium penicillin were administered
postoperatively as anti-infective therapy. This article
also reviews 32 cases reported in the English literature,
with the aim of determining the clinical features and
treatment characteristics of this disease, and providing
a reference for its diagnosis and treatment.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Actinomycetes are Gram-positive anaerobic
bacteria. Hepatic actinomycosis is very rare, with no
specific clinical manifestations or imaging features. The
clinical diagnosis of hepatic actinomycosis is difficult,
and the rate of misdiagnosis is high. It is often misdi-
agnosed as malignant liver tumour. This paper reports
one case of recently diagnosed and treated hepatic
actinomycosis, and reviews 32 previously confirmed
hepatic actinomycosis cases. The clinical characteristics
and diagnosis of hepatic actinomycosis are analysed,
providing a reference for the diagnosis and treatment
of this disease.
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INTRODUCTION

Actinomycosis is a chronic, granulomatous and suppura-
tive disease caused by infection with actinomycetes'.,
These organisms ate part of the normal flora existing in
the human pharynx oralis, gastrointestinal tract and fe-
male reproductive tract, have low pathogenicity, and not-
mally cause infections in the facial area, chest, abdominal
and pelvic cavities'”. Abdominal actinomycotic diseases
include abdomen and intrauterine devices (IUD)-related
pelvic abscesses, and infections of the appendix, anus,
rectum and liver'”, Hepatic actinomycosis (HA) is very
rare, and is often a secondary infection. If no primary
lesion is found, it might be considered a primary or iso-
lated HA, but with non-specific clinical manifestations
and radiographic changes, the clinical diagnosis is diffi-
cult, often resulting in delayed diagnosis and treatment®.
This paper reports one case of recently diagnosed and
treated HA, and reviews 32 confirmed cases of HA in
the English literature, aiming to provide a reference for
the diagnosis and treatment of HA.

CASE REPORT

A 55-year-old male was hospitalized as a result of re-
peated upper abdominal pain lasting more than 2 mo.
There was no evidence of radioactive pain, chills, fever,
nausea, vomiting, abdominal distension, diarrhoea, yel-
low staining of the skin and sclera, or gum bleeding.
The patient had been administered infusion therapy at
a local hospital for two weeks (the specific drug was
unclear), without significant improvement. Since onset,
his mood, appetite, sleeping habits, stools and urine had
remained unchanged, but he had lost about 10 kg. The
patient denied a past history of eating raw meat, trauma,
or blood transfusion. The patient occasionally drank
a small amount of alcohol, and until 4 mo previously,
had smoked 10 cigarettes/d for 20 years. The physi-
cal examination revealed: temperature 36.5 'C, pulse 98
beats/min, respiration 20 times/min, blood pressure
119/82 mmHg. The patient’s mood was normal, the skin
and sclera were not yellow, and there were no petechiae,
liver palms or spider veins. The general superficial lymph
nodes were not palpable or enlarged. The sounds of
lung breathing were clear, without obvious dry or wet
rales in either lung, the heart was not enlarged, the heart
rate was regular at 98 beats/min and no pathological
murmurs were heard. The abdomen was soft, with mild
epigastric tenderness, but without rebound tenderness or
muscle tension; the murphy sign was negative, the liver
and spleen were not palpable, and there was no sensitiv-
ity to percussion in the hepatonephric area; the excursive
sonant was (-), and the lower extremities had no oedema.
Routine blood tests revealed that the haemoglobin was
110 g/L, the total numbers of leukocytes and neutral leu-
kocytes were normal, the serum albumin was 32 g/1, and
other parameters were normal. The hepatitis B markers
and hepatitis C antibodies were negative and the tumour
markers (alpha-fetoprotein and carcinoembryonic anti-
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Figure 1 Computed tomography displaying a large low-density shadow in
the left liver lobe.

Figure 2 Sulphur particles surrounded by neutrophilic granulocyte infil-
tration (HE staining, x 100).

gen) were normal. An abdominal computed tomography
(CT, SIEMENS somatom sensation 16, Germany) scan
showed an approximately 11.2 cm X 5.8 cm X 7.4 cm
mass with an unclear edge in the left hepatic lobe, which
involved I, ST, SII and SIV. Abnormal blood vessels
could be seen in the arterial phase, with regurgitation and
mild enhancement of the arteries; the portal vein was
more clearly visible, and thus there was considered to be
a high possibility of neoplastic lesions. The hepatogastric
ligaments and the para-abdominal aorta lymph nodes
were enlarged and metastasized (Figure 1). The clinical
diagnosis indicated primary liver cancer, and therefore left
lobe resection was performed. The postoperative patho-
logical examination revealed multifocal actinomycetes in
the hepatic parenchyma, accompanied by chronic suppu-
rative inflammation, and a focal abscess. The peripheral
fibrous tissues and bile ducts showed hyperplasia, the
vessels were dilated, and the liver cells partially denatured,
accompanied by chronic inflammatory cell infiltration in
the portal area (pathological staining reagents: hexameth-
ylenetetramine, sodium tetraborate and crystal violet were
putchased from Chengdu Kelong Chemical Reagents,
and basic fuchsin was purchased from Shanghai 3" Re-
agent Industry, Figure 2).

The patient was administered sodium penicillin 4000000
units iv.gtt qOh postoperatively. Thirteen days later the
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Table 1 Basic information about the hepatic actinomycosis

patient 7 (%)

Age (yr) 45.5 +21.12 (5-86)
Gender (male/female) 19/13
Duration (d) 82.3 £ 96.6 (3-365)
Median (d) 375
Combined diseases 19' (59.4)
Diabetics 5 (15.6)
Previous history of abdominal surgery and 9(28.1)
trauma’
Pancreatitis 3(9.4)
Oral diseases 3(94)
IUD 2(6.3)
Drinking 1(3.1)
Asthma 1(3.1)
Gastroesophageal Reflux 1(3.1)
Diverticulitis 1(3.1)
Chickenpox 1(3.1)
Fever 25/27 (92.6)
Weight loss 15/25 (60.0)
Anemia 17/24 (70.8)
Peripheral blood WBC and/ or neutralization 27/29 (93.1)
increased
Diagnostic methods

Liver puncture fluid 19/32 (59.4)

Liver puncture biopsy 4/32 (12.5)

Liver lobe resection 6/32 (18.7)

Others (fiberscopic lung biopsy, pleura biopsy

and ovariotomy, 1 case each) 3/32 (9.45)
Misdiagnosed

Liver malignant tumor 20/28 (71.4)

Hepatophyta 8/28 (28.6)

Liver hydatidosis 2/28 (7.1)

Others 2/28 (7.1)
Treatments

Surgery or puncture drainage + anti-infection 12/32 (37.5)

Liver lobe resection + anti-infection 6/32 (18.7)

Anti-infection alone 14/32 (43.8)

'Some patients had multiple complications; *The abdominal surgeries
included the gastroesophageal surgery, appendicitis surgery, stent place-
ment for chronic pancreatitis, biliary tract surgery and ectopic pregnancy
surgery; 1 case was accompanied with a history of chest and abdomen
trauma; “Hepatic inflammatory pseudotumor and tuberculosis had 1 case,
respectively.

patient had improved and was discharged. The patient
continued treatment with sodium penicillin 4000000 units
iv.gtt q6h at a local hospital. One month later, the patient
had no discomfort, and abdominal CT trevealed that
most of the left liver was missing. The left branch of the
portal vein was not visible, and there was a low-density
cystic mass shadow in the left hepatic surgical area, with a
maximum layer diameter of about 5.8 cm and water den-
sity. The boundary was clear, and the right liver lobe was
displaced and deformed. Punctiform gas could be seen at
the front edge of the conglomerate shadow, high-density
puncto-striatus shadows could be seen at some edges,
while the front fat gap was fuzzy, possibly due to changes
in encapsulated fluid.

DISCUSSION

Literature analysis of HA
Twenty-eight case reports with complete data of HA from
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1996 to 2012 were retrieved from Medline™ ™, which in
total reported 32 cases.

Clinical features of HA: Among the 32 HA patients
identified, the youngest was 5 years old, while the oldest
was 86 years old. Most were male. Onset was chronic
or subacute, with the shortest duration being 3 d, and
the longest 1 year; the average duration was 82.3 + 96.6
days. Most patients had complications, among which
the most common was a previous history of abdominal
surgery, especially gastrointestinal surgery and gynaeco-
logical surgery, followed by diabetes, oral diseases and
the use of IUD. Among these patients, 92.6% reported
fever, 60% reported weight loss, 70.8% had anaemia,
and 93.1% showed increased numbers of peripheral
blood leukocytes and/or neutrophils, as shown in Table 1.
Seventy-five percent (24/32) of patients had a secondary
HA infection in the lungs, chest, pelvic and abdominal
organs, efc., while the original HA infection was confined
to the liver (Table 1).

Imaging features of HA: The imaging features of HA
were mainly low-density changes (68.8% of cases), making
it easily misdiagnosed as primary liver cancer and metastat-
ic liver cancer; 18.7% exhibited abscess-like changes, which
would be difficult to differentiate from acute bacterial liver
abscess; in addition, a few exhibited cystic, mass-like and
nodular changes. A single lesion was found in 72.4% of
patients, and the right liver lobe was the most common
site of infection, with a cumulative involvement rate of
93.1%. The imaging characteristics of HA are shown in
Table 2.

Diagnosis of HA: The diagnosis of HA depends on
the clinical manifestations and imaging findings, and thus
it is easily misdiagnosed as a malignant tumour or acute
bacterial liver abscess. None of the 32 patients was di-
agnosed simply according to clinical manifestations and
radiographic changes. Other diagnostic methods included
ultrasound or CT-guided liver puncture drainage, liver
puncture biopsy and liver surgical biopsy for pathological
and aetiological examinations (Table 2). The final diagno-
sis relies on the histopathology and aetiology. The patho-
logical examination may find specific sulphur granules,
and Gram staining may find filamentous Gram-positive
bacteria; however, the positive rate of actinomycetes in
pus and tissue fluid cultivation is normally only 50%, and
therefore cultivation should not be relied upon by itself,
but should be combined with histopathological examina-
tion and smear Gram staining. The pathological and ae-
tiological features of HA are presented in Table 3.

Treatment of HA: Treatment of HA mainly involves
surgical drainage or puncture drainage, hepatic resection,
and postoperative anti-infection treatment with anti-infec-
tives such as penicillin, amoxicillin, amoxicillin/clavulanic
acid, ampicillin, clindamycin and minocycline for 3-12
rno[z’()’m; and outcome is usually satisfactory.

The actinomyces are Gram-positive anaerobic bac-
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Table 2 Imaging characteristic of hepatic actinomycosis

Imaging characteristic (cases) n (%)

Imaging characteristics (32)

Low density 22 (68.8)

Abscess-like 6(18.7)

Cystic 2(6.3)

Mass-like and nodular 2(6.3)
Lesion numbers (29)

Single 21 (72.4)

Multiple 8 (27.6)
Lesion distribution (29)

Liver right lobe 19 (65.5)

Liver left lobe 2(6.9)

Liver right and left lobes 8 (27.6)

Table 3 Pathological and aetiological diagnosis of hepatic ac-

tinomycosis

Diagnostic method (cases) n (%)

Histodiagnosis (31)

Sulfur granules 22 (71.0)
Etiological diagnosis
Gram staining (27) 22 (81.5)
Cultivation (20)
Actinomyces 10 (50.0)
Other bacteria 3 (15)
Mixed infection 4 (20)

teria, and actinomycosis has been recognized for more
than 150 years. It is mainly caused by Actinomyces israeli.
As the clinical manifestations ate diverse, with slow dis-
ease progression and a low incidence, diagnosis is dif-
ficult, and misdiagnosis is common"". The pathological
manifestations are chronic suppurative changes, resulting
in multiple small abscesses in the liver. Actinomyces are
part of the normal flora in the oropharynx, gastrointes-
tinal tract and female reproductive tract, and can cause
infections in various body parts, such as the chest, abdo-
men, pelvis and central nervous system. HA is often a
secondary infection following abdominal infection, and
primary HA is rare. HA accounts for 15% of abdominal
actinomycosis, and 5% of all actinomycosis. However,
the preoperative diagnosis rate is less than < 10%, and
it is difficult to distinguish from HCC and liver abscess
radiologically[(".

On CT, HA is mainly seen as single or multiple low-
density shadows, which might be accompanied by the
enhancement; the border is often unclear, and it is easy to
confuse HA with primary hepatocellular carcinoma and
metastatic liver cancer. HA sometimes produces abscess-
like and cyst-like changes, and thus is often misdiagnosed
as liver abscess and liver hydatid disease. Thus, the imag-
ing diagnosis alone is insufficient to make a correct diag-
nosis. The diagnosis is mainly based on percutaneous bi-
opsy ot pathological biopsy after surgical resection, while
abscess-like or cystic-like changes on imaging would
require the examination of drainage fluid. The smear di-
agnostic methods include Gram staining, cultivation and
the pathological finding of sulphur particles.
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Although HA is a chronic suppurative infection, in
the absence of active treatment, patients may experience
systemic failure, multiple-organ failure, disseminated in-
travascular coagulation and other life-threatening sequel-
ae. Penicillin is the first choice of antimicrobial therapy,
and amoxicillin, chloramphenicol, erythromycin, clinda-
mycin, tetracycline and doxycycline are also effective.
HA is resistant to the following drugs: fluoroquinolones,
aztreonam, aminoglycosides (except for streptomycin),
fosfomycin (7 vitro susceptibility test). Antibiotics should
be administered for 3 mo or more, and even up to 12 mo.
After proactive, timely and effective antimicrobial thera-
py, the prognosis is good. In patients who exhibit abscess
or cyst-like changes, ultrasound or CT-guided percutane-
ous drainage or surgical drainage might be performed.
For patients who exhibit low-density changes on imaging,
surgical resection is an important method of treatment if
anti-infective therapy is not effective.

COMMENTS

Case characteristics

A 55-year-old male patient was hospitalized as a result of repeated upper
abdominal pain lasting more than 2 mo. There was no evidence of radioactive
pain, chills, fever, nausea, vomiting, abdominal distension, diarrhoea, yellow
staining of the skin and sclera, or gum bleeding.

Clinical diagnosis

The physical examination revealed: temperature 36.5 C, pulse 98 beats/min,
respiration 20 times/min, blood pressure 119/82 mmHg.

Laboratory diagnosis

Routine blood tests revealed that the haemoglobin was 110 g/L, the total num-
bers of leukocytes and neutral leukocytes were normal, the serum albumin was
32 g/L, and other parameters were normal. The hepatitis B markers and hepa-
titis C antibodies were negative and the tumour markers (alpha-fetoprotein and
carcinoembryonic antigen) were normal.

Imaging diagnosis

An abdominal computed tomography (CT, SIEMENS somatom sensation 16,
Germany) scan showed an approximately 11.2 cm x 5.8 cm x 7.4 cm mass with
an unclear edge in the left hepatic lobe, which involved II, S, Slil and SIV.
Pathological diagnosis

The peripheral fibrous tissues and bile ducts showed hyperplasia, the vessels
were dilated, and the liver cells partially denatured, accompanied by chronic
inflammatory cell infiltration in the portal area.

Treatment

The patient was administered sodium penicillin 4000000 units iv.gtt g6h postop-
eratively. Thirteen days later the patient had improved and was discharged. The
patient continued treatment with sodium penicillin 4000000 units iv.gtt g6h at a
local hospital.

Peer review

In this study, the authors investigated the clinical characteristics and diagnosis
of hepatic actinomycosis. This will increase our understanding of hepatic acti-
nomycosis and reduce the misdiagnosis rate.
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