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A patient with pulmonary actinomycosis who unexpectedly
showed focal uptake of technetium-99m-hexakis-2-methoxy
isobutyl isonitrile and thallium-201 is presented. The appear-
ance of the lesion on the chest radiograph and x-ray CT scan
resembled a mediastinal tumor. The diagnosis of pulmonary
actinomycosis was achieved by histopathologic examination
of the surgically removed mass.
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’I;chnetium-99m-hexakis-2-methoxy isobutyl isonitrile
(**™Tc-MIBI), a lipophilic complex, is a myocardial per-
fusion imaging agent (1,2). Clinical experience related to
its uptake and kinetics in benign and malignant pulmonary
lesions has been published (3). Thallium-201 is essentially
a myocardial perfusion imaging agent. It has been used for
tumor imaging (4,5). A recent report described **' Tl up-
take in the intracerebral lesions due to candidiasis (6).
We report a case of pulmonary actinomycosis that un-
expectedly showed focal uptake of **"Tc-MIBI and *'Tl.

CASE REPORT

An 11-yr-old boy was admitted, complaining of chest pain,
cough, fatigue, exertional dyspnea, weight loss, and three carious
teeth. The chest pain had been evident for 1 mo before the patient
was referred to a pediatrician. He had no fever or leukocytosis.
A chest radiograph showed a well-defined shadow, 55 X 60 mm,
located in the left mediastinum (Fig. 1). The differential diagnosis
included pulmonary tuberculosis, mediastinal tumor, and thyroid
ectopia. Sputum cultures were negative for tuberculosis bacilli.
Pulmonary tuberculosis was ruled out. The results of RIA meas-
urement of CEA, AFP and beta-hCG were within normal ranges.
lIodine-131 scintigraphy demonstrated a thyroid gland of normal
size, morphology, and location and no additional findings which
would suggest thyroid ectopia. Ultrasonographic appearance of
the liver, spleen and both kidneys was found to be normal. X-
ray CT scan demonstrated a solid mass (50 X 55 mm) located in
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the left anterior mediastinum in close relation to the chest wall
and the left lung.

At the time of the patient’s admission, we had an ongoing
research program of tumor imaging with *™Tc-MIBI and *'Tl.
This patient was included in that research program, because the
appearance of the mass on the chest radiograph and x-ray CT
scan resembled a mediastinal tumor.

Thorax spot imaging—as well as whole-body imaging—was
performed 10 min after intravenous injection of 296 MBq (8
mCi) *™Tc-MIBI (Du Pont Co.), which revealed a focal uptake
just above the heart (Fig. 2). Circular SPECT imaging (360°)
around the chest was performed. Data were acquired from 64
views of 25 sec using a 64 X 64 matrix. Transaxial, sagittal, and
coronal SPECT slices confirmed the findings on the thorax spot
image. The quality control procedures for **™Tc-MIBI were per-
formed according to manufacturer’s instructions. The labeling
efficiency was 96%. Imaging was performed with GE 400 ACT
Starcam gamma camera and computer system. Four days later
as part of the tumor imaging program, the same imaging protocol
was repeated 10 min after intravenous injection of 74 MBq (2
mCi) 2°'T1. The lesion showed 2°'T1 uptake similar to *"Tc-MIBI
(Fig. 3). The pediatric surgeon was informed that *™Tc-MIBI
and 2°'T1 uptake was probably due to the neoplastic nature of the
mass in the mediastinum. The patient underwent chest surgery.
A mass attached to the chest wall, lung, pleura, and thymus was
surgically removed. The thymus and some of the lung and pleura
surrounding the mass also were removed. Macroscopic exami-
nation showed a gray mass measuring 65 X 55 X 40 mm. It had
no evident capsule. Histopathologic examination showed that the
thymus was intact. The lesion expanded to the subpleural area.
The pleura attached to the mass was thickened, but it was not
perforated. The lung tissue surrounding the mass was destroyed
by an inflammatory infiltration that was mainly composed of
polymorphonuclear leukocytes. The infiltration also contained
histiocytes, plasma cells, and eosinophil leukocytes. There were
a number of abscess foci, some of which had the typical appear-
ance of sulphur granules (Fig. 4). These granules contained fila-
ments (actinomycess) that were positively stained with Gram and
Gomori methenamine silver (GMS) stains. At the periphery of

FIGURE 1.
graph showing a well-defined
_- ‘ shadow in the left medias-
tinum.
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FIGURE 2. Anterior thorax
spot image showing focal up-
take of ®"Tc-MIBI just above
the left ventricle.

these abscesses, granulated tissue and severe fibrosis were ob-
served. In the remaining lung tissue, the lumina of alveoli were
full of erythrocytes and histiocytes. There also was a chronic
inflammatory infiltration at the wall of the bronchioli and inter-
stitial space. The sulphur granules which contained actinomyces
filaments revealed the presence of localized pulmonary actino-
mycotic infection. Surgical treatment was combined with an oral
penicillin preparation (ampicillin). The patient’s complaints com-
pletely disappeared within 1 mo after surgery.

DISCUSSION

Actinomycosis is an uncommon, opportunistic infec-
tion (7,8). It has recently been decreasing in frequency for
reasons that are not readily apparent. It is a chronic,
scarring, and suppurative inflammatory process (9). Acti-
nomyces is rarely identified by culture, and clinical diag-
nosis of the disease is seldlom made. Actinomycosis is
usually a localized, but rarely disseminated disease (10,
11). Pulmonary involvement accounts for 15%-20% of
the cases (8,12). It frequently resembles lung cancer, pul-
monary tuberculosis, and mediastinal tumor (//-13). The
diagnosis is based on the microscopic detection of sulphur
granules (11).

In this case, the appearance of an actinomycotic lesion
on chest radiograph and x-ray CT scans resembled a
mediastinal tumor. Considering the high rate of tumor
uptake of *Tc-MIBI and 2°'Tl in the patients in our
tumor imaging program, focal uptake of *Tc-MIBI and
20'T] in this patient was misinterpreted due to the neoplas-
tic nature of the mass. The final diagnosis of pulmonary
actinomycosis was achieved by histopathologic examina-
tion of the surgical specimen, especially by detecting the
sulphur granules containing actinomyces filaments.

Gallium-67-citrate has routinely been used for localizing

FIGURE 3. Anterior thorax
spot image showing focal 2°'Tl
uptake similar to *™Tc-MIBI.
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FIGURE 4. Photomicrograph showing sulphur granules (H&E,
%200)

inflammatory lesions (/4). Indium-111 and *™Tc-labeled
leukocyte imaging, a more specific method, also have been
used for this purpose (/5-19). Radiolabeled nonspecific
human globulin, nanocolloid, and monoclonal antibodies
for the detection of the inflammatory foci are still undergo-
ing clinical research (20,21). In an animal study, it was
reported that a large amount of 2°'Tl accumulated in the
inflammatory subcutaneous tissue infiltrated with neutro-
phils and macrophages (22). The mechanism of °'Tl and
9mTc-MIBI uptake by the inflammatory lesions is not yet
known and requires further investigation.
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