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Unusual Soft Tissue Uptake of Tc-99m MDP in Radiation-induced
Sarcoma: Diagnostic Conundrum

Radyasyona Bagli Sarkomda Yumusak Dokuda Beklenmedik Tc-99m MDP Tutulumu:
Tanisal [kilem
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Abstract

Tc-99m methylene diphosphonate (MDP) is a bone imaging agent used for skeletal staging, but it can also be localized in extraosseous calcifying
lesions. We report a case of an 84-year-old woman with breast carcinoma who underwent surgery followed by radiotherapy 10 years ago and
now presented with a right axillary mass referred for T-99m MDP to exclude bone metastasis. T-99m MDP shows intense tracer uptake in the
right thoracic region corresponding to the site of calcified soft tissue mass in the right lateral chest wall. Subsequent ultrasonography revealed
an ill-defined lesion containing coarse calcifications. Biopsy showed radiation-induced sarcoma. Extra osseous Tc-99m MDP uptake may provide
important diagnostic information that may alter patient management.
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Oz

Tc-99m metilen difosfonat (MDP), iskelet evrelemesi icin kullanilan bir kemik gérintlleme ajanidir, ancak ayni zamanda kemik disi kalsifiye
lezyonlarda da lokalize edilebilir. Bu olgu sunumunda, sag koltuk alti kitlesi ile basvuran ve kemik metastazini dislamak icin Tc99m MDP'ye
yonlendirilen, 10 yil 6nce ameliyat olan ve ardindan radyoterapi goren 84 yasinda meme karsinomlu bir kadin hastayi sunuyoruz. T99m MDP,
sag yan gogus duvarindaki kalsifiye yumusak doku kitlesinin bulundugu bolgeye karsilik gelen sag torasik bolgede yogun izleyici tutulumunu
gostermektedir. Daha sonraki ultrasonografide kaba kalsifikasyonlar iceren, iyi tanimlanamayan bir lezyon saptanmistir. Biyopsi radyasyonun neden
oldugu sarkomu gostermistir. Ekstra kemik Tc:99m MDP tutulumu, hasta yonetimini degistirebilecek 6nemli tanisal bilgiler saglayabilir.

Anahtar kelimeler: Tc99m MDP kemik taramasi, kemik disi tutulum, radyasyona bagl sarkom, meme kanseri
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Figure 1. An 84-year-old female with a known case of right breast cancer who underwent surgery followed by radiotherapy 10 years ago and now
presented with a right axillary mass. The patient was referred for Tc:99m methylene diphosphonate (MDP) bone scan to rule out bone metastasis.
The bone scan shows intense tracer uptake in the right thoracic region corresponding to the site of the calcified soft tissue mass in the right chest
wall. Linearly increased tracer uptake is also seen in the L1 vertebra at the site of partial collapse. No evidence of bone secondaries. Ultrasonography
showing a solid mass along the right lateral chest wall with ill-defined borders containing coarse calcifications and internal vascularity.

Figure 2. Biopsy of the calcified soft tissue mass showing malignant spindle cell tumor with hyperchromatic nuclei on H&E (A). (B-D) Immunostains
demonstrate that the tumor cells are immunoreactive with smooth muscle cell differentiation antibodies desmin (B), smooth muscle actin (C), and
H-caldesmon (D). Given the localization of the tumor not in the breast parenchyma and the fact that the patient received radiotherapy at the site of
the tumor almost 10 years ago and no history of malignant phyllodes and metaplastic carcinoma, the histological features and the immunoprofile
conform to radiotherapy-induced leiomyosarcoma in clinical settings.
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Radiation-induced sarcoma (RIS) is a rare type of cancer
that develops in the radiation field of a previous radiation
therapy treatment. It is a long-term complication of
radiation therapy that typically occurs years after the
initial treatment (1). The exact mechanisms underlying the
development of RISs are not fully understood. However,
radiation exposure can cause genetic mutations or damage
to DNA within normal cells, leading to the development
of cancerous cells over time. The incidence rates of RISs
in breast cancer patients typically range from 0.03% to
0.3% (3 to 30 cases per 10,000 patients) over a period of
10 to 20 years following radiation therapy (2). One study
reported a cumulative incidence of 0.07% 5 years after
irradiation, 0.27% at 10 years, and 0.48% at 15 years; the
S5-year survival rate was 36% (3).

Tc-99m MDP is a bone imaging agent used for skeletal
staging, but it can also be localized in extraosseous calcifying
lesions. The reported mechanisms include (a) local tissue
necrosis or damage leading to increased calcium deposition
in the tissue, (b) hyperemia, (c) altered capillary permeability,
(d) adsorption onto tissue calcium, (e) presence of iron
deposits, and (f) binding to enzyme receptors or denatured
proteins (4,5). Significantly increased MDP uptake by
extraosseous soft tissue tumors is associated with poor
differentiation in both children and adults (6). Extra-osseous
tracer uptake is common on Tc-99m MDP and these non-
osseous findings may occasionally alter diagnosis and
subsequent management. In hybrid imaging, anatomical
localization with computed tomography often improves
both the specificity of assessment of the bone lesion and
soft tissue uptake. Clinical history and familiarity with
typical imaging appearances are crucial for distinguishing
soft tissue masses.
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