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ABSTRACT 

A 40-year-old man presented recurrent cough and bloody sputum for 4 months. Chest X-ray showed a large mass in the 
right upper lobe. Histopathologic examination of tissue from percutaneous biopsy of the lesion revealed actinomycotic 
granules and branching filamentous bacteria, and therefore pulmonary actinomycosis was diagnosed. These findings 
suggest that pulmonary actinomycosis should be included in the differential diagnosis of a mass on a chest X-ray film. 
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1. Introduction 

Actinomyces spp are facultative anaerobic gram-positive, 
filamentous, bacteria that normally colonize the mouth, 
colon, and urogenital tract. The adjacent tissues will be- 
come infected only if there is a loss of mucosal integrity 
[1]. Actinomycosis is a rare disease, characterized by local 
suppuration and an extensive fibro-inflammatory process. 
The cervicofacial and pelvic areas are the most com- 
monly areas affected, lung localization is much rare [2]. 

2. Observation  

In July 2008, a 40-year-old man with no past medical his- 
tory presented with a 4-months history of cough with mu- 
copurulent, bloody sputum. He denied fever, chills, night 
sweats, fatigue, weight loss, chest pain or dyspnea. He 
was a construction worker who has never smoked nor con- 
sumed alcohol. He didn’t receive any biphosphonates. 
On admission, his temperature was 37.2˚C, his blood 
pressure was 110/60 mm Hg, his pulse rate was 70 beats/ 
min, and his respiratory rate 16/min. Findings of the phy- 
sical examination were unremarkable except for caries on 
the left lower second premolar tooth.  

Laboratory tests revealed the following values: white 
blood cell count, 8600 mm3; hemoglobin, 12.4 g/dl, plate- 
let count, 385000 mm3; erythrocyte sedimentation rate, 
14 mm at one hour, and C reactive protein, 22 mg/L. Se- 
rum glucose, creatinin, alanine aminotransferase and as- 
partate aminotransferase were in normal range.  

Chest radiography and contrast-enhanced Computed  
Tomography (CT) scan of the chest (Figure 1) showed 
large, cavitary, irregular, mass-like consolidation in ante- 
rior segment of right upper lobe of the lung, with adja- 
cent pleural thickening, and enlarged necrotic mediasti- 
nal lymph nodes. There was neither pleural effusion nor 
chest wall involvement. Fiberoptic bronchoscopy was not 
performed. CT scan guided needle aspiration of the pul- 
monary lesion obtained grey-green pus. Microscopic exa- 
mination of the specimen was negative for Gram’s stain, 
acid-fast bacilli and fungal agents. Culture of pus grew 
polymorph flora.  

Lung cancer was suspected, CT guided percutaneous 
biopsy of the right upper lobe lesion was performed. 
Histopathologic examination showed actinomycotic gra- 
nules surrounded by suppurative polymorphonuclears in- 
filtrate stained with Haematoxylin-Eosin (Figure 2), and 
thin bacterial filaments, radially oriented, stained with 
Gomori-Grocott (Figure 3). No granuloma, carcinoma or 
sarcoma was seen. Neither cervical nor pelvic CT scan 
were performed to rule out disseminated disease. The 
patient was treated with intravenous (IV) penicillin G 24 
million units daily for 4 weeks then by oral amoxicillin 3 g 
daily. Dental caries were treated. Cough and hemoptysis 
were almost resolved and the patient was discharged 
after six weeks of antibiotic treatment. He received oral 
amoxicillin 3 g daily for 12 months followed by doxycy- 
cline 200 mg daily for 6 months. Amoxicillin was swit- 
ched to doxycycline because the patient preferred a one 
pill daily regimen. Clinical improvement was noted slowly  
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Figure 1. CT scan of the chest. Large, cavitary, mass-like 
consolidation in the anterior segment of the right upper lobe 
of the lung. 
 

 

Figure 2. Haematoxylin-Eosin stain ×400. Actinomycotic gra- 
nules surrounded by suppurative polymorphonuclears in- 
filtrate. 
 

 

Figure 3. Gomori-Grocott stain ×100. Bacterial filaments 
radially oriented, colored in black. 

and his clinical course has remained unremarkable until 
March 2011. 

3. Discussion 

There is a little frequency data on all forms of actinomy- 
cosis in the literature. The yearly incidence was 1:100,000 
in Germany in the 1960s and 1:300,000 in the Cleveland 
area during the 1970s [2]. This incidence appears to have 
declined markedly in the last three to four decades [3]. 
Pulmonary actinomycosis constitutes 15% to 20% of the 
cases of actinomycosis [3]. Its incidence is more frequent 
in males in the fourth to fifth decades but not in im- 
munocompromised patients [3]. Risk factors include smo- 
king, alcohol abuse, chronic pulmonary diseases, and poor 
dental hygiene [4,5]. The main symptoms are productive 
cough and hemoptysis. Fever and weight loss may be 
suggestive of disseminated disease [3]. The average du- 
ration of illness before diagnosis is six months [3,4]. The 
characteristic findings on chest radiography and CT scan 
include airspace consolidation involving the upper lobe, 
mild enlargement of mediastinal lymph nodes, and mild 
pleural thickening adjacent to the airspace consolidation 
[6]. The following typical clinical and radiographic fea- 
tures were present in our patient. 

Nevertheless, even when the clinical suspicion is high, 
pulmonary actinomycosis can resemble a spectrum of lung 
pathologies mainly lung abscess, tuberculosis and ma- 
lignancy because of similar chronic symptoms and ra- 
diographic findings [3,6].  

Diagnosis of actinomycosis is generally hampered by 
the difficulty in isolation of the bacterium [6]. Hence, 
lung biopsy is usually necessary to obtain samples for his- 
tological and microbiological confirmation of pulmonary 
actinomycosis [3]. Ultrasound or CT guided percutaneous 
biopsy is a simple and effective diagnostic technique and 
reduces the number of unnecessary resections [3]. It is 
still important to alert the pathologist of the suspected 
diagnosis, as special stains may have to be used to look 
for the organism [3]. Sulfur granules, long regarded as a 
histological hallmark of actinomycosis, are very strongly 
suggestive of the diagnosis. These are conglomerate or- 
ganisms that have basophilic masses with radiating ro- 
sette of eosinophilic clubs on the surface [6]. However, 
they are not entirely specific to actinomycosis, since these 
granules can also be found in nocardiosis and aspergillosis 
[7]. 

In our patient, Pus culture grew polymorph flora but 
didn’t yield Actinomyces. Pulmonary actinomycosis was 
diagnosed on the presence of actinomycotic granules and 
bacterial filaments, together with favorable outcome with 
specific treatment.  

The recommended therapy for pulmonary actinomy-
cosis is IV penicillin G 18 - 24 million units IV for 2 to 6  
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weeks followed by oral amoxicillin 2 g PO daily for 6 to 
12 months. Alternatives to penicillin include doxycycline 
200 mg PO daily, erythromycin 2 g PO daily, and clin- 
damycin 1800 mg PO daily [6,8]. Surgery is necessary to 
treat abscesses, empyemas with discharging fistulas, or 
life-threatening hemoptysis [9]. With appropriate therapy, 
cure rate is 90%. Untreated, the mortality rate is 75% to 
100%. Our patient was treated with IV penicillin G for 4 
weeks then by oral amoxicillin for 12 months followed 
by doxycycline for 6 months. There was no need for sur- 
gery. The clinical course was successful.  

4. Conclusion 

The diagnosis of pulmonary actinomycosis requires a com- 
bination of clinical and radiologic features with micro- 
biologic culture of relevant specimens. Biopsy of the le- 
sion with histologic examination may be necessary to 
differentiate actinomycosis from other diseases mainly 
tuberculosis and malignancies. When the infection is re- 
cognized early and adequate treatment is given, like in our 
patient, prognosis is excellent 
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