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- Abstract-

Actinomycosis still poses a problem for correct clinical and radiologic diagnosis . We retrospectively 잉la­

Iyzed CT findings in 7 patients with pathologically proven abdominal actinomycosis. lnvolved areas were the 

pelvis (n =3), greater omentum (n=2), liver (n=l), and kidney (n=l). CT confirmed the infiltrative nature of 

the disease with a tendency to invade across tissue plane and boundaη. Five of seven cases were predominant­

Iy solid mass (pseudotumor) with focal low-attenuation areas while two were predominantly cystic mass with 

thickened wall. Contrast-enhanced CT showed dense , inhomogeneous contrast enhancement in the wall andj 

or solid components of the masses in five. Minimal Iymphadenopathy was noted in one case. CT is useful in 

demonstrating the extent and characteristics of this disease. Despite nonspecific findings , actinomycosis should 

be included in the differential consideration when CT shows an infiltrative mass witll unusual aggressiveness 

and dense inhomogeneous contrast enhancement in patients with fever, leukocytosis, or long-term use of intra­

uterine contraceptive devices. 
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INTRODUCTION 

Actinomycosis is a disease produced by 

gram-positive, non-acid fast , anaerobic bacteria 

found in the mouth and co1on as a normal in­

habitant (1). The radio10gic manifestation of 

unusua1 aggressiveness and easy invasion be­

yond norma1 anatomic barrier or multip1e or­

gans has been well described in the 1iteratures 

(2-4). 

Despite the favorab1e response of the dis­

ease to a high dosage regimen of penicillin (1), 
nonspecific clinica1 and radio1ogic findings may 

de1ay the diagnosis , thus increase morbidity or 

the chance of unnecessaη surgery. 

A diagnosis can be made by the identifica-

tion of of su1fur granu1es within the discharge 

or 1esions (5 -7). Among various imaging tech­

niques, CT is considered to be the most va1u­

ab1e too1 in demonstrating the extent and char­

acteristics of this disease . The common sites of 

invo1vement include the cervicofacial, thoracic, 
or abdominal regions (1, 5, 6), but the 1esions in 

those sites may have simi1ar CT characteristics 

except the 1esios in 1ung parenchyma. Rather 

than reviewing individual cases, we attempted 

to ana1yse the genera1 CT features of actinomy­

cosis of 7 cases patho1ogical1y proven in the dif­

ferent sites of abdomen 

MATERIALS AND METHODS 

Between 1988 and 1992, we reviewed the 
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records of 7 patients with pathologically proven 

abdominal actinomycosis. In this group, three 

men and four women, aged from 24 to 67 

years were included (mean, 46). Clinical symp­

toms were a palpable mass (n=2) , mild fever (n 

= 6) , weight loss (n = 6) , or abdominal pain (n 

= 5). Leukocytosis was noted in six cases , 

ranged from 7 ,700 to 12 ,900j ul at the time of 

admission. Symptom-duration varied from 1 

week to 8 months. Three patients had a history 

of using intrauterine contraceptive devices 

(IUDs). Diagnosis was made by the pathologic 

confirmation of sulfur granules in the discharg­

es or specimens obtained with surgery (n = 6) , 
or percutaneous aspiration cytology (n = 1) . 

CT scans were obtained with a Somatom­

DR (Siemens, ErLangen), Somatom-plus or GE 

9800 (General Electric, Milwakee). Continuous 

8 or 10mm-thick sections at 8 or 10mm-inter­

vals were obtained from the diaphragm to the 

pelvis . Nonenhanced CT scans were also ob­

tained in the study of liver and kidney. Oral 

and intravenous (IV) contrast material were 

used in all patients. Dense contrast enhance­

ment of the lesion was defined when the mass 

showed enhancement nearly isodense to the 

aorta or its m갱or trunks 

RESULTS 

The sites of involvement were pelvis (n = 3) , 
liver (n= 1) , kidney (n= 1) , and greater omen­

tum (n = 2). CT scans demonstrated that multi­

ple organs or anatomical structures were in­

volved with a tendency to invade across tissue 

plane and boundary in all patients. In three 

cases with pelvic actinomycosis (Fig. 1) , adja­

cent colon and ureter were involved, resulting 

in a short segmental narrowing of the colonic 

lumen and hydronephrosis. In two cases in 

which transverse colon, small intesting, greater 

omentum, and abdorninal wall were involved 

(Fig. 2) , the principal sites of the lesion were in 

the greater omentum, but its primary sites were 
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Fig. 1. Pelvic actinomycosis in a 26-yera-old woman 
who had a history of a long-term use of the intrau­
terine devices. 
a. Contrast-enhanced CT scan shows bilobed and 
inl1omogeneous mass in the pelvies , surrounded by 
thickened and anteriorly displaced both mesosal­
pinges (arrows). There is parti떠 and thickened rectal 
wall (r). Surgery confinned bilateral ovarian s이id 

masses. 
b. Barium enema shows a marked narrowing of the 
rectum and spiculation and irregularity of the muco­
sal margin 



a 

c 

uncertain. In a patient who had multiple 

abscesses in the left lobe of the liver (Fig. 3) , 
endoscopy disclosed the involvement of the dis­

tal esophagus and gastic fundus. A small 

amount of pus was aspirated from the distal 

esophageal wall near the gastroesophageal junc­

tion during this procedure and percutaneous 

aspiration of pus in the liver also confirmed the 

presence of sulfur granules in the discharge. In 
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b 

Fig. 2. Actinomycosis of the greater omentum in a 
40-year-old woman who had a history of a long­
term use of the intrauterine devices. 
a. An ill -defined mass (arrows) is notcd in the great­
er omentum with extension to the anterior abdorni­
nal wall on contrast-enhanced CT scan. The anterior 
aspect of the mass is densely enhanced. Also noted is 
focal wall thickening of the adj acent ileum. 
b. On nonenhanced CT scan, thickened wall of the 
transverse colon (C) is well demonstrated (arrows) 
c. Small bowel series confirms a short segmental nar 
rowing of the ileum (arrows) and mid-transverse 
colon (arrowheads). There is evidence of a serrated 
outer margin along the ileum but transition between 
the normal and abnormal segment is not abrup t. 

Fig. 3. Hepatic actinomycosis in a 24-year-old man. 
Contrast enhanced CT scan shows multiple abscess 
(A) with thickened wall and low-attenuation center in 
the left lobe of the liver, Of note is dense contrast 
enhancement in the abscess wall and surrounding he­
patic parenchηna (arrows). The wall of the gastric 
fundus is also focally thickened. 
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Fig. 4. Renal actinomycosis in a 58-year-old man. 
a. On contrast-enhanced CT scan, the right kidney 
shows an inhomogensously enhancing mass (closed 
arrows) with focal areas of low density. The mass 
penetrates the renal capsule and extends to the 
adjacent quadratus lumborum muscle (open arrows) 
b. Arterial phase of selective right renal angiography 
shows a hypovascular mass (arrowheads) displacing 
the capsular arteη and small renal arterial branches. 

a case of renal actinomycosis (Fig. 4) , the renal 

fascia, pleura, and back muscles, as well as 

renal parenchyma, were invaded. Al l of seven 

cases showed single or multiple masses. Five of 

these were predominantly solid with focal low­

attenuation areas , while two were predominant­

ly cystic with irregularly thickened wall. After 

administration of intravenous contrast material, 
the masses in five of seven cases were inhomo­

geneous with dense contrast enhancement in 

the wall andjor solid components, while the 

masses in the remaining two were minimally en­

hanced. Pathologically, the solid component of 

the masses consisted of granulated tissue with 

varying degree of inf1ammations . It is notewor­

thy that the hepatic parenchyma surrounding 

the hepatic abscess was densely enhanced. We 

consider that this occurrence may be secondaη 

to acute inf1ammation in the adjacent hepatic 

parenchyma. Lymphadenopathy, mostly less 

than 2cm in diameter, was noted in one of 

seven cases: paraaortic nodes in actinomycosis 

of the greater omentum. 

Before pathological confirmation, correct 

CT diagnosis of the disease was possible in 

three patients who had a histOlγ of long-term 

use of IUDs in the uterus , while diagnoses in 

remaining patients were not obvious at the time 

of CT scan. Angiography, performed in one 

case with renal actinomycosis to exclude the 

possibility of renal neoplasm, showed a hypov­

ascular mass without specific change for the di­

agnosis . Six patients underwent surgery: total 

hysterectomy with bilateral oophorectomy in 

three: segmental bowel resection of the colon 

and small intestine with en-bloc resection of 

the mass in the greater omentum in two: and 

right nephrectomy in one. All patients were 

treated with high doses of penicillin after con­

firming the diagnosis . 

DISCUSSION 

Actinomycosis has a world-wide distribution 
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and is present with equal frequency in urban 

and rural dwellers (1, 5). Recent reports (8-10) 

have demonstrated an increased incidence in 

women using IUDs. In humans, Acinomyces 

israelii is the most common of the several spe­

cies of this organism (1, 6). Poor oral hygiene 

and dental caries probably account for the most 

cases of the cervicofacial from of actinomycosis: 

the male predilection for the disease may be as­

sociated with higher incidence of oral and den­

tal trauma (1 , 5). The aspiration of infected ma­

terials into the oropharynx may be the main eti­

ologic factor for thoracic actinymycosis (1 , 11), 
while foreign body reaction to IUDs and con­

current anaerobic pelivic infection predispose 

women to pelvic actinomycosis (8- 10). 

Although the organisms usually extend into 

other organs or anatornic structures by spread 

with direct continuity, hematogenous disserni­

nation also occurs in some instances (5 , 12). 

The appendix and colon are the most common 

intra-abdorninal organs involved, but the exact 

explanation for the route of infection in these 

organs is controversial (5) . Variable clinical 

presentations exist depending on the p디maη 

or principal site of involvement, although it 

generally presents as a chronic inflammatoη 

process associated with fever and leukocytosis. 

In our study, CT confirrned the infiltrative 

characteristic of the disease with a tendency to 

easily invade the norrnal anatomic barriers. This 

may be caused by prote이ytic enzymes pro­

duced by actinomyces organisms (1 3). There­

fore , the aggressive nature of infiltration is 

comparable to that seen in acute necrotizing 

pancreatitis. Other inflammatory diseases, espe­

cially secondary to tuberculosis or fungus , or 

neoplasms may be confused with this disorder. 

However, as in our two cases in which actino­

mycosis involved the colon, small intestine, 
greater omentum, and abdorninal wall , it is rare 

to see such a pattern in neoplastic conditions. 

Five cases showed a mass predorninantly 

solid with focal low-attenuation areas , while 
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two were predorninantly cystic with thickened 

wall. This presentation reflects the histologic 

features of actinomycosis which is characterized 

by central suppurative necrosis surrounded by 

granulated tissue and intense fibrosis (1 4) . It is 

important to note that predominantly so1id 

masses (pseudotumors) occurred much more 

frequently in our and other (2) studies than cystic 

leions, being attributed to the chronicity of the 

disease from the delayed diagnosis and treat­

ment. In addition to the infiltrative nature of 

the disease , this pseudotumor easily makes the 

radiologist rnisinterpret it as a malignant dis­

ease. Furthermore, if the disease persists for 

several months or years with interrnittent use \of 

antibiotics and there is solely a solid mass on 

CT scan, differentiation from malignancy may 

be impossible. 

Although most of the masses showed inho­

mogeneous patterns of contrast enhancement 

mainly due to the presence of small loculations, 
dense contrast enhancement in the w따1 andjor 

solid components of the mass was noted in five 

of seven cases . We consider this finding to be 

one of the important signs of inflammatory 

mass in association with the presence of acutely 

inflammated tissues. However, the variation ex­

isted in its degree, depending on different stag­

es of the disease and contrast infusion method 

Since the organism in actinomycosis usually 

spreads regardless of lymphatic or hematoge­

nous routes , regional lymphadenopathy is, 
therefore, not a common manifestation (1). 

Even if present, the degree appears to be rnini­

mal , as in our case. 

Other radiologic methods such as angiogra­

phy and conventional barium study can be used 

in the assessment of the extent of the disease 

and in the differentiation between malignant 

and inflammatory diseases. Barium exarnination 

of the colon and small intestine may reveal 

signs of mural invasion and mass effect with ta­

pered narrowing of the lumen and intact muco­

sal folds . However, the radiologic manifesta-
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tions are nonspecific and quite similar to 

Crohn’s disease , intestinal tuberculosis or some­

times excavated malignant tumor (1 5). The an­

giography is also nonspecific for the diagnosis 

of actinomycosis in our and other (3 , 16) stud­

les. 

In conclusion, actinomycosis is a disease 

whose diagnosis cannot easily be made clinically 

and radiologically. However, CT scan is consid­

ered to be the valuable modality to demonstrate 

the extent and characteristics of this disease. 

Actinomycosis should be included in the differ­

ential diagnosis when CT shows a infiltrative 

mass with unusual aggressiveness and dense 

inhomogeneous contrast enhancement, espe­

cially in patients with leukocytosis, fever , or 

long-term use of intrauterine devices. 
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〈국문 요약〉 

복부 방선상균증 (Actinomycosis) 의 전산화단층촬영 소견 

가톨릭 대학 의학부 방사선과학교실 

김향선·김영주·안국진·검미혜·박진범·장혜숙·노상천 · 노명호 ·하현권·신경 섭 

저자들은 병리조직학적으로 확진된 방선상균증(Acti onomycosi히환자 10명의 전산화단층촬영 소견을 후향적으로 

분석하여 그 특정을 알아보고자 하였다. 

침범 부위는 골반강(3예 )， 대망(2예) . 간(1예 ) . 신장 ( 1예)로 다양하였다. 7예중 5예에서는 주로 내부에 국소적인 

저음영 부위를 포함하는 가성 종괴의 형태로 나타났고. 2예에서는 두터운 벽을 가진 낭성 종괴로 나타났다. 5예에서 

는 종괴의 충실성 부분이나 벽이 불균일하게 조영증강되었고 1예에서는 경한 임파절 종대가 동반되었다. 

결론적으로 발열， 백혈구증가 혹은 오랜 기간동안 자궁내 피임장치를 한 환자의 전산화단층촬영시 불균질한 조영 

증강을 동반한 침윤성 종괴가 관찰되는 경우 감별진단으로 방사선균증은 반드시 포함되어야 할 것으로 생각된다. 
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