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Solitary Pulmonary Nodule due to Mycobacterium
intracellulare: The First Case in Korea

Yong Soo Kwon,' Won-Jung Koh,' Man Pyo Chung,1 O Jung Kwon,' Nam Yong Lee,” Eun Yoon Cho,’
Joungho Han,” Tae Sung Kim,' Kyung Soo Lee,' and Byung-Tae Kim®

'Division of Pulmonary and Critical Care Medicine, Department of Medicine, “Laboratory Medicine, Pathology, ‘Radiology,
and ’Nuclear Medicine, Samsung Medical Center, Sunglyunkwan University School of Medicine, Seoul, Korea.

Here, we describe a case of a solitary pulmonary nodule due
to Mycobacterium intracellulare infection. To the best of our
knowledge, this is the first case reported in Korea. A 45-year-
old female, exhibiting no respiratory symptoms, was admitted
to our hospital due to the appearance of a solitary pulmonary
nodule on a chest radiograph. Computed tomography revealed
a 2.5cm nodule with an irregular shape and some marginal
spiculation in the right upper lobe. Positron emission tomo-
graphy with fluorodeoxyglucose imaging revealed positive
tumor uptake (maximum standardized uptake value = 8.8).
Bronchoscopy yielded no specific histological findings and no
bacteriological findings. Percutaneous transthoracic lung
biopsy revealed epithelioid granuloma but no acid-fast bacilli
were detected. The patient received isoniazid, rifampin, etham-
butol, and pyrazinamide for the treatment of “tuberculoma”.
Five weeks after the patient was admitted, numerous mycobac-
terial colonies were detected on a bronchial washing fluid cul-
ture. These colonies were subsequently identified as Mycobac-
terium intracellulare. A final diagnosis of M. intracellulare
pulmonary disease was made, and the patient’s treatment
regimen was changed to a combination therapy consisting of
clarithromycin, rifampin, and ethambutol.
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INTRODUCTION

Nontuberculous mycobacteria (NTM) are ubiq-
uitous organisms. They have been increasingly
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recognized as important causes of chronic pul-
monary infection in immunocompetent indi-
viduals.! Among NTM, the Mycobacterium avium-
intracellulare complex (MAC), consisting of two
species, M. avium and M. intracellulare, constitutes
the most commonly encountered pathogen of
NTM pulmonary disease in many countries
including Korea."” Similar to other granulomatous
infections, NTM infection occasionally results in
the formation of a solitary pulmonary nodule
(SPN). These nodules are frequently an incidental
finding in otherwise asymptomatic patients.”’
There have been several previous reports of SPN
due to MAC infection in the United States and
Japan.*” Therefore, it is possible that some of the
histologically diagnosed cases of "tuberculoma" in
Korea are actually due to NTM infection, rather
than to M. fuberculosis infection. However, until
now, no such cases have been reported in Korea.

Here, we describe a case of a SPN due to M.
intracellulare, which, to the best of our knowledge,
is the first case reported in Korea.

CASE REPORT

A 45-year-old woman was admitted to Samsung
Medical Center after an incidental detection of an
SPN on a chest radiograph. A chest radiograph
obtained 4 years before revealed no such abnor-
mality. The patient was a non-smoker. On admis-
sion, results of the patient’s physical examination
and laboratory tests were normal.

A chest radiograph, obtained at admission, re-
vealed a nodular opacity in the right upper lobe
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Fig. 1. 45-year-old woman with Mycobacterium avium complex pulmonary disease manifesting as an SPN. (A) The
posteroanterior chest radiograph reveals a nodular opacity in the right upper lung zone (arrow). (B) Contrast-
enhanced chest computed tomography scan (5-mm collimation) obtained at the level of the aortic arch reveals a
solitary peripheral pulmonary nodule located in the right upper lobe. Note the necrotic low-ttenuation portions and
tiny calcifications within the nodule. (C) Lung window image reveals the irregular shape of the nodule, which also

exhibits some marginal spiculation.

(Fig. 1A). Chest computed tomography showed a
25 x 16 mm nodule located in the anterior seg-
ment of the right upper lobe. This nodule featured
necrotic low-attenuation portions and tiny calci-
fications were detected within the nodule (Fig.
1B). The lung window image revealed the irregu-
lar shape of the nodule, and also showed some
marginal spiculation, making it difficulty to rule
out malignancy (Fig. 1C). Positron emission tomo-
graphy with fluorodeoxyglucose (FDG-PET) im-
aging revealed positive tumor uptake in the
nodule (maximum standardized uptake value=
8.8).

A bronchoscopy was performed. The results of
a smear for acid-fast bacilli, a cytological examina-
tion, and a nucleic acid amplification test for M.
tuberculosis in bronchoscopic washing fluid were
all negative. Therefore, a fluoroscope-guided per-
cutaneous transthoracic lung biopsy was con-
ducted, and the biopsy specimens revealed epithe-
lioid granuloma without caseating necrosis (Fig.
2).

Therefore, the patient was diagnosed with
"tuberculoma," and was prescribed a medication
regimen including isoniazid (300 mg), rifampin
(600 mg), ethambutol (1,200 mg), and pyrazina-
mide (1500 mg). Five weeks later, 200-500 myco-
bacterial colonies with confluent growth on
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Fig. 2. Microscopic findings of the percutaneous transtho-
racic lung biopsy specimens indicate epithelioid granu-
loma (HE staining, X 100).

Ogawa’s egg medium (3+ growth) were detected
on a bronchial washing fluid culture. The com-
mercial nucleic acid amplification test for M.
tuberculosis was negative (Gen-Probe Amplified
Mycobacterium Tuberculosis Direct Test; Gen-
Probe Inc, San Diego, CA, USA). The precise
species identification was accomplished via a
polymerase chain reaction-restriction fragment
length polymorphism-based method that iden-
tified differences in the rpoB gene."” The colonies
were subsequently identified as M. intracellulare.
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The patient was re-diagnosed with M. intracel-
lulare pulmonary disease, and was put on a new
treatment regimen, which consisted of daily clari-
thromycin (500 mg bid), rifampin (600 mg), and
ethambutol (800 mg). A chest radiograph taken 6
months after the new treatment regimen, showed
a decreased nodular shadow in the right upper
lobe. Total treatment duration was scheduled to
last for 12 months, as initial and follow-up
sputum cultures were all negative.

DISCUSSION

To the best of our knowledge, this is the first
case of an SPN due to MAC infection in Korea.
SPNs are focal, round, or oval areas of increased
opacity in the lung, which measure less than 3 cm
in diameter. These nodules are frequently dis-
covered incidentally on chest radiographs or by
computed tomography.” SPNs can develop as a
consequence of a variety of disorders including
neoplasms, infection, inflammation, as well as
vascular and congenital abnormalities."”” In the
United States, more than 80% of SPN cases re-
present either lung cancers or benign granulomas,
and these conditions occur with roughly equal
frequency.””" The most common cause of benign
granulomas is tuberculoma; this is particularly
true in tuberculosis-endemic regions, such as
Korea." "

Pulmonary tuberculoma is usually diagnosed
via percutaneous needle aspiration or biopsy, and
sometimes by surgical lung biopsy. Historically,
SPNs that are pathologically similar to granulo-
mas are often assumed to be attributable to M.
tuberculosis infection, and, in such cases, bacterio-
logical confirmation is not always sought."”" A
similar pathology of granulomatous inflammation
has been observed in fungal infections including
histoplasmosis, blastomycosis, and coccidioidosis.
In Korea, the only reported cases have been
patients who developed the disease after travel to
regions in which this particular fungus is en-
demic.'

NTM infection may also result in the formation
of SPNs, similar to those observed in association
with other granulomatous infections.*” In most
previous studies of tuberculomas, however, there

was no distinction made between tuberculous and
NTM infection.""* In 1981, Gribetz et al. reported
that 12 of their 20 cases (60%), all of which had
a solitary nodular shadow and positive acid-fast
bacilli staining from a resected specimen, were
due to MAC infection.” Kobashi et al. recently
reported 9 cases of SPNs due to MAC infection in
Japan.” These nodules ranged in size from 15 to
50 mm.” These findings suggest that some per-
centage of histologically-diagnosed solitary pul-
monary "tuberculomas" is actually attributable to
NTM infection, particularly MAC, rather than to
M. tuberculosis infection. In these studies, most
patients were treated with drug regimens for
presumed tuberculosis, because the physician was
frequently unaware of, or ignored, the fact that
NTM and not M. tuberculosis had grown on the
patients’ cultures.*” This was also true in our case.
We had initially diagnosed this patient with a
pulmonary tuberculoma based on histological
diagnosis and had initiated combined therapy
with antituberculous drugs. However, the culture
suggested a different diagnosis. In these situa-
tions, it is important that tissue be cultured from
transthoracic lung biopsy or surgical lung biopsy
specimens to differentiate M. tuberculosis from
NTM.

In Korea, NTM pulmonary disease is most fre-
quently caused by MAC, and less frequently by
M. abscessus.”” We recently performed a 2-year
study of 794 patients with positive NTM cultures
at the Samsung Medical Center from 2002 to
2003.* Among those, 195 (25%) patients were found
to have clinical pulmonary disease, including
MAC (n=94), and M. abscessus (n=64). Inter-
estingly, there were no cases with an SPN due to
NTM infection found during this study period.

Unlike M. tuberculosis, NTM are not obligate
pathogens. Accordingly, the isolation of an NTM
species from a respiratory sample is not sufficient
evidence of NTM pulmonary disease. In 1997, the
American Thoracic Society issued a revised set of
diagnostic criteria for NTM pulmonary disease.l
According to these criteria, a patient with NTM
pulmonary disease must have compatible symp-
toms and signs, and a compatible chest X-ray or
computed tomography abnormalities, such as
multiple nodules." The present case did not
strictly satisfy the diagnostic criteria proposed by
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the American Thoracic Society, although there
was evidence of histopathologic features of my-
cobacterial infection and the strong positive cul-
ture of NTM from bronchial washing specimens.
The diagnostic criteria of NTM pulmonary disease
must be expanded to include such cases with
SPN.

In conclusion, MAC pulmonary disease should
be considered in the differential diagnosis of an
SPN, even when encountered in geographic
regions with a high prevalence of pulmonary
tuberculosis, such as Korea. Our case report high-
lights the importance of differentiating between
tuberculosis and MAC infection in cases of SPN,
as well as the importance of differentiating
between malignant and benign nodules.
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