
Case history
A 56-yr-old female who had chronic dry

cough for 1 yr was evaluated. She was otherwise
healthy and immunocompetent. There was no
history of past or present lung disease, smoking
habit or recent oral operation.

Physical examination was normal
except for poor oral hygiene. She had a blood
pressure of 130/70 mmHg, a respiratory rate of
16 breaths·min-1, a pulse rate of 82 beats·min-1

and  her axillar temperature was 36.5°C.
Complete blood count and routine biochemical
parameters were normal. Erythrocyte sedimen-
tation rate was 56 mm·h-1 and her C-reactive
protein level was 0.84 mg·dL-1 (<0.5 mg·dL-1 is
normal). Sputum was negative for bacteria,
acid-fast bacilli and fungi. In addition, cancer
cells were not revealed.

Chest radiography was normal. A com-
puted tomography (CT) scan was carried out
and is shown in figure 1. 

Because of the clinical and radiological
findings, bronchoscopy was applied. Fibreoptic
bronchoscopy revealed obstruction of the right
lower lobe basal segment orifice with soft tissue
mass. Histology of the lesion was obtained by
bronchoscopic biopsy (fig. 2).

A 56 yr-old female with
chronic cough and 
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CT examination
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Fig. 1. – Thoracic computed tomography scan

Task 1. 
Interpret the CT scan

Fig. 2. – Bronchial biopsy specimen
(Methenamine silver nitrate staining).

Task 2. 
Interpret the pathological
results

Task 3. 
Suggest a diagnosis

Task 4. 
Suggest a treatment
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Interpretation

Diagnostic consideration
In the differential diagnosis of the pres-

ent case, the following diagnoses were
considered: 

1) tuberculosis; 
2) malignancy; 
3) fungal infection; and 
4) pulmonary actinomycosis.

Clinical course
After 8 weeks of treatment, cough was

almost resolved and a repeat CT of the chest
showed reduction in the infiltration.

Discussion
Actinomyceae is a filamentous, faculta-

tive anaerobic bacteria species, which lives in
the oropharynx and gastro-intestinal tract. Six
out of the fourteen species are pathogenic in
humans and the most important pathogen is
Actinomyces israelii. There are three classic
types of involvement: cervicofacial,
abdominopelvic and thoracic [1]. Thoracic
involvement is seen in 15–45% of cases,
according to different written sources.
Aspiration of organisms from the oropharynx is
the usual source of pulmonary actinomyces
infection. It may involve the lungs, pleura, medi-
astinum or chest wall. Poor oral hygiene and
associated dental disease may increase the risk
of the disease [1, 2].

The clinical presentation of pulmonary
actinomycosis may include cough, fever, expec-
toration of yellow pus with sulphur granules,
recurrent pneumonia, haemoptysis, pleural
effusion, and fungus ball-type lesion and medi-
astinal mass. Primary endobronchial
actinomycosis is rare and it might be associated
with foreign bodies [3]. Endobronchial actino-
mycosis may manifest as irregular granular
thickening and exophytic soft tissue mass with
occlusion of bronchi [1, 4]. Endobronchial pre-
sentation might mimic lung cancer,
endobronchial lipoma and tuberculosis [5–8].
Endobronchial actinomycosis should be includ-
ed in the differential diagnosis of any
endobronchial mass.

In the patient presented in this image
case, the CT scan of the chest showed a “tree-in-
bud” sign in the right lower lobe. To best of our
knowledge, there has been no report of pul-
monary actinomycosis being associated with
“tree-in-bud” signs in the literature. The “tree-in-
bud” sign is seen in tuberculosis and it must be
considered in the differential diagnosis, espe-
cially in regions endemic for tuberculosis. In
addition, a “tree-in-bud” sign can be found in
bronchopneumonia, diffuse panbronchiolitis,
bronchiectasis, cystic fibrosis and allergic bron-
chopulmonary aspergillosis [9]. The
characteristic findings on CT scan in pulmonary
actinomycosis include airspace consolidation,
mass-like lesions, cavitation and enlargement
of mediastinal lymph nodes [1, 2, 10, 11].  

“The clinical presentation of
pulmonary actinomycosis may
include cough, fever,
expectoration of yellow pus with
sulphur granules, recurrent
pneumonia, haemoptysis,
pleural effusion, and fungus
ball-type lesion and medistinal
mass.”
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Answer 1. 
Computed tomography

Two tomographic examinations were carried
out on the patient. The first was performed in
another hospital 5 months previous and the
second was taken in the current authors’ hos-
pital. On tomographic examination, there
was a “tree-in-bud” sign in the right lower
lobe (fig. 1) and there was no significant dif-
ference between the two examinations.

Answer 4. 
Treatment

The patient was treated with intravenous
penicillin G (20 million units·day-1) for 
3 weeks in the hospital and then changed to
oral amoxicillin (3 g·day-1).

Answer 2. 
Histopathological results

Filaments and sulphur granules were appar-
ent in the bronchoscopic biopsy of the mass
(fig. 2).

Answer 3. 
Diagnosis: 

Pulmonary actinomycosis. 
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Diagnosis of pulmonary actinomycosis
is difficult without surgical intervention.
Diagnosis is based on revealing sulphur gran-
ules of actinomyces, a positive culture,
correlation with the clinical and radiological
features, and response to antibiotic therapy.
Less than 10% of cases are diagnosed correctly
in the time of admission [2] and the average
duration of illness before definitive diagnosis is
6 months [12]. Pulmonary tuberculosis, malig-
nancy, abscesses, vasculitis (Wegener’s
granulomatosis), empyema and aspergillosis
are the most common diseases that should be
considered in the differential diagnosis [1, 2].

Actinomycosis is a treatable disease.
Penicillin G is the drug of choice. Large doses

(18–24 million U) are given daily for 2–6
weeks, followed by 6–12 months of oral peni-
cillin V or amoxicillin [1]. Surgical intervention is
indicated when a patient has frequent haemop-
tysis and the lesion does not respond to drug
therapy [13].  Central nervous system involve-
ment, onset of the disease over 2 months and
lack of antibiotic therapy or surgery are nega-
tive prognostic factors associated with poor
outcome (death or relapse) [2, 12].

In conclusion, pulmonary actinomyco-
sis is a rare disease which has different clinical
and radiological characteristics. It should be
considered in the differential diagnosis of per-
sistent  infiltrative lung lesions.

“Diagnosis of pulmonary acti-
nomycosis is difficult without
surgical intervention.”
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