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INTRODUCTION 

Actinomycosis is a chronic suppurative granulomatous infection 

caused by anaerobic or microaerophilic bacteria, primarily from 

the genus Actinomyces. It normally colonizes the mouth, gastroin-

testinal tract, and female genital tract. Any site of body can be af-

fected by actinomycosis, but hepatic involvement is rare. Hepatic 

actinomycosis is usually secondary to other intraabdominal infec-

tions, and primary hepatic actinomycosis only accounts for 5% of 

all actinomycosis cases.1 A diagnosis of hepatic actinomycosis is 

frequently missed because of its indolent and slowly progressive 

characters, and non-specific clinical and radiologic manifestations. 

We experienced a case of 57-year-old man with multiple asymp-

tomatic space occupying lesions of liver, which were ultimately 

found to be primary hepatic actinomycosis. We here report this 

case along with a review of relevant literature.

CASE REPORT

A 57-year-old man was referred to the department of Internal 

Medicine for multiple hepatic masses.

He had undergone distal gastrectomy due to an early gastric 

cancer. The postoperative check-up 6 months after operation 
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showed no abnormal findings. However, multiple hepatic masses 

were detected on follow-up computed tomography (CT) at 1 year 

after operation. They were ill-defined and showed heterogeneous 

low-attenuation on delayed phase (Fig. 1). He did not complain of 

any symptom including fever, chilling, abdominal pain or weight 

loss. He had eaten sliced beef omasum (the 3rd compartment of 

the stomach in ruminants) 1 month ago. On physical examination, 

his blood pressure was 121/78 mmHg, pulse rate 80/min, body 

temperature 36.3℃. He did not appear acutely ill, and presented 

no abdominal tenderness, palpable organ, or enlarged lymph 

node. White blood cell (WBC) count was 8,500/mm3 (neutrophil 

65.5%, lymphocyte 28.0%, eosinophil 1.5%). Serum aspartate 

aminotransferase was 18 IU/L, alanine aminotransferase 20 IU/L, 

and total bilribuin 0.5 mg/dL. His serum alkaline phosphatase and 

C-reactive protein were elevated to 153 IU/L (40-120 IU/L) and 6.1 

mg/dL, respectively. Serologic markers of hepatitis B and C were 

all negative, while the antibody to toxocara was positive. Consid-

ering history of eating omasum and positivity for toxocara anti-

body, liver biopsy was done and albendazole was prescribed on 

clinical impression of hepatic toxocariasis. Percutaneous liver bi-

opsy revealed polymorphous inflammatory cells with fibrosis and 

marked plasma cell infiltration which is consistent with organizing 

abscess. 

Two months later, he complained of right flank pain. Tenderness 

with overlying skin redness and warmth was noted on physical ex-

amination. Abdominal CT showed the pre-existing multiple hepat-

ic masses increasing in size and extending to the parietal perito-

neum. They were heterogeneously low-attenuated with peripheral 

hyperemic changes on arterial phase, and highly attenuated on 

delayed phase. Considering inflammatory pseudotumor and malig-

nancy, further evaluations were done. Serum immunoglobulin G 

(IgG) was elevated to 2580 mg/dL (700-1,600 mg/dL), while im-

munoglobulin G4 (IgG4) was within normal range. A whole body 

positron emission tomography-CT showed multiple hypermetabol-

ic hepatic masses (maximum standardized uptake value (SUV) of 

14.3) and generalized hypermetabolic lymph nodes (maximum 

SUV of 5.0). The second percutaneous liver biopsy was done and 

Figure 2. The second percutaneous liver biopsy revealed polymor-
phous inflammatory cells with fibrosis and marked plasma cell infiltration, 
which is consistent with an organizing abscess. Hematoxylin and eosin 
(H&E) stain, ×100.

Figure 1. Abdominal CT image obtained at 12 months after distal gastrectomy, showing ill-defined hepatic masses with heterogeneous low attenua-
tion on delayed phase.
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showed the organizing abscesses, which was the same for the 

previous one (Fig. 2). The number of IgG4 positive plasma cell was 

14/high power field (HPF) and IgG/IgG4 was rated less than 5%. 

No organisms were identified by gram stain and culture, acid-fast 

bacilli stain and culture, and fungus culture of the liver tissue. Al-

though IgG4 level was not elevated, systemic corticosteroid was 

administered on the possible diagnosis of the hepatic inflammato-

ry pseudotumor. 

After 2 week of corticosteroid treatment, patient’s right flank 

pain was intensified. WBC was elevated to 17,400/mm3 (neutrophil 

87.6%). Multiple hepatic masses became more prominent and in-

vaded into the muscle layer of right abdominal wall on CT (Fig. 3). 

To find out an unusual infection which might be aggravated dur-

ing immunosuppressive treatment, the exploratory laparotomy 

was performed. On the operative finding, several whitish masses 

were noted on the surface of liver. The surgically biopsied tissue 

for the lesion showed chronic inflammation with abscess and sul-

fur granule on hematoxylin and eosin stain. Numerous gram-posi-

tive filamentous organisms were noted on gram stain (Fig. 4). The 

tissue culture did not identify any organisms incubated aerobically 

and anaerobically up to 2 weeks. The acid-fast bacilli stain was 

negative and there was no evidence of malignancy. Then, the defi-

nite diagnosis was confirmed as hepatic actinomycosis. 

Intravenous penicillin G for a week and ceftriaxone for 5 weeks 

Figure 3. Abdominal CT image obtained after 2 weeks of corticosteroid treatment showing enlarged hepatic masses invading the muscle layer of the 
right abdominal wall.

Figure 4. (A) An open surgical biopsy sample showing several sulfur granules in the background of an organizing abscess (H&E, ×40). The indicated 
sulfur granule is enlarged in the box on the left (H&E stain, ×400). (B) Numerous  Gram-positive filamentous organisms can be identified (Gram stain, 
×400). 
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was administered and then changed to oral amoxicillin for 11 

weeks. After 2 months of treatment, the size of hepatic masses 

was decreased on the abdominal CT and the clinical symptoms 

were improved. 

DISCUSSION

For several decades, primary hepatic actinomycosis has been re-

ported in several literatures. The diagnosis was rather easily made 

by percutaneous liver biopsy and further surgical procedures were 

not needed in most of the cases. In Korea, all of the reported cas-

es were confirmed as primary hepatic actinomycosis after one per-

cutaneous biopsy.2-6 However, in our case, the patient was ulti-

mately diagnosed after surgery following two uninformative 

percutaneous biopsies. The possible explanations for delayed di-

agnosis are the insufficient incubation period and the lack of the 

appropriate anaerobic media. Because neither white blood cells 

nor bacteria were seen on initial gram stain which was done in the 

microbiology laboratory, the biopsy specimen was incubated only 

2 days for culture. In addition, the surfur granules, which virtually 

guarantee the diagnosis of actinomycosis,6 were relatively scarce 

on our specimen so would have been hardly detected. Further-

more, as our patient was asymptomatic and the space occupying 

lesions of the liver were found on routine check-up after cancer 

surgery, to suspect infectious diseases were far more difficult.

Actinomycosis is a chronic granulomatous infection caused by 

anaerobic or microaerophillic bacteria from the genus Actinomy-
ces. This infection has a tendency to form draining sinuses, which 

discharge a conglomeration of Actinomyces filaments solidified 

with elements of tissue exudate, so called surfur granules. 

The most important step in the pathogenesis of this organism is 

a disruption of mucosal integrity.7 For example, poor oral hygiene, 

long-standing intrauterine device, peptic ulcer, gastrointestinal in-

fection, and recent abdominal surgery are recognized as predis-

posing factors.8 It also applies to our patient because he under-

went laparoscopic distal gastrectomy 12 months prior to the 

detection of hepatic actinomycosis. 

The proportion of actinomycosis which involves abdomen is 

about 20% of reported cases.9 Of them, hepatic infection is pres-

ent in 15% of the patients, which comprises 5% of all actinomy-

cosis cases.1 

Clinical manifestations are generally non-specific and indolent, 

with fever, weight loss or abdominal pain. Laboratory data have 

frequently associated leukoaytosis (75%) with a left shift, anemia, 

elevated alkaline phosphatase levels (83.3%) with actinomycosis.10 

Imaging findings are non-specific and often mimic other diseas-

es such as neoplasm (either primary or metastatic). Kanellopoulou 

et al reported in their review of 57 cases of hepatic actinomycosis 

that the disease manifested as a single abscess/mass in two-thirds 

of the cases, and as multiple hepatic lesions in the remaining one-

third.11 

Microbiologic and pathologic studies are essential for a diagno-

sis of actinomycosis. The ultimate diagnosis is established by 

growth of the organism in the appropriate media. However, such 

bacterial confirmation is accomplished in less than 50% of cases 

because of the overgrowth of associated bacteria, lack of the 

proper media, insufficient incubation period, improper specimen 

gathering and transportation techniques or prior antibiotic thera-

py.6,12 Lacking absolute bacterial identification, the most helpful 

diagnostic finding is the detection of sulfur granules. However, 

when only small quantities of tissues are available, sulfur granules 

can be easily missed and only inflammation or fibrosis may be 

identified. 

For the reasons stated above, the diagnosis of actinomycosis is 

frequently delayed. In the past, when actinomycosis was much 

more common, it was referred to as “the most misdiagnosed dis-

ease” and it still remains a diagnostic challenge despite techno-

logical advances.13 Therefore, it would be prudent to be suspicious 

that this rare infection may be present under conditions where cell 

culture reveals only “inflammation”, “abscess” or “fibrosis”. Fur-

thermore, obtaining sufficient amounts of specimen through re-

peated cultures and even surgical biopsy should be considered to 

increase the yield of microbiologic and pathologic diagnosis, as 

evidenced by our case. 

Recently, 16S ribosomal ribonucleic acid gene sequence analysis 

has been used as a powerful tool for identifying Actinomyces. This 

method allows for more rapid and accurate identification of acti-

nomycosis possible12 and thus may be useful when actinomycotic 

chronic inflammation is clinically suspected but no microorganisms 

are identified in conventional cultures.  

Despite the delay in diagnosis, prognosis is favorable because 

many antibiotics are available to which Actinomyces  strains are 

susceptible. The mortality rate associated with actinomycosis has 

been reported as 7.6%.1,10,12,14 However, because of the tendency 

to recur, the antibiotic treatment must incorporate high doses and 

prolonged duration. A long-term follow-up is also needed for 

monitoring of the treatment response and for early detection of 

any recurrence. The duration of treatment should be individualized 

by disease location, severity, and changes in follow-up imaging 
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results. In general, 10-20 million units of intravenous penicillin for 

2 to 6 weeks, followed by oral therapy with penicillin or amoxicil-

lin for 6 to 12 months, is recommended. 

There are no established guidelines for surgical intervention. 

Combined medical and surgical approaches have shown a similar 

mortality rate with antibiotics monotherapy.10,14 However, surgery 

alone appears to be inappropriate for the treatment of this dis-

ease.11 Hence, treatments for actinomycosis should be based on 

antibiotics, and in case of refractory diseases, surgery can be con-

sidered as an adjunctive therapy. 

In conclusion, making a diagnosis of primary hepatic actinomyco-

sis is difficult because it is rare and progresses slowly. Actinomyco-

sis also mimics a variety of other disorders in terms of clinical mani-

festations and radiologic findings. Hence, when space-occupying 

lesions of the liver are identified, efforts should be made to enable 

a microbiologic and pathologic diagnosis as early as possible to 

detect unusual microorganisms and to exclude malignancy.
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