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'"C-Methionine PET/CT and '"®F-FDG PET/CT in the Evaluation of
Adult Alveolar Rhabdomyosarcoma

Eriskin Alveoler Rabdomiyosarkomun Degerlendiriimesinde '' C-Metionin PET/BT ve
"F-FDG PET/BT

® Yuka Hiroshima, ® Yoichi Otomi, ® Takayoshi Shinya, ® Hideki Otsuka, ® Masafumi Harada
Tokushima University, Department of Radiology, Tokushima, Japan

Abstract

A 70-year-old man with a tumor in the nasal and paranasal space, was pathologically diagnosed with an alveolar rhabdomyosarcoma, with
right cervical lymph node metastasis. Magnetic resonance imaging revealed a primary tumor in the nasal and paranasal sinuses, with associated
intracranial infiltration. ""C-methionine positron emission tomography/computed tomography (PET/CT) revealed increased uptake in the primary
tumor and right cervical lymph node metastasis. "®F-fluorodeoxyglucose PET/CT also revealed increased uptake in the primary tumor and right
cervical lymph node. However, the physiological brain uptake overlapped with the primary tumor uptake. Our case suggests the usefulness of
""C-methionine PET/CT for accurately assessing the extent of alveolar rhabdomyosarcoma, especially in cases with intracranial infiltration or those
approximating the brain.
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Oz

Nazal ve paranazal boslukta timdri olan 70 yasinda erkek hasta patolojik olarak sag servikal lenf nodu metastazi olan alveolar rabdomiyosarkom
tanisi aldi. Manyetik rezonans gorintilemede, nazal ve paranazal sinlslerde, intrakraniyal infiltrasyona da yol acan bir primer timor géraldi.
""C-metiyonin pozitron emisyon tomografisi/bilgisayarli tomografi (PET/BT), primer timdrde ve sag servikal lenf nodu metastazinda artmis
tutulum gosterdi. '®F-florodeoksiglukoz PET/BT ayrica primer timorde ve sag servikal lenf nodunda artmis tutulum gosterdi. Bununla birlikte,
fizyolojik beyin tutulumu, primer timar tutulumu ile Ust Uste gelmistir. Bizim olgumuz, ézellikle intrakraniyal infiltrasyonu olan veya beyne yakin
yayilimi olan vakalarda alveolar rabdomiyosarkomun boyutunu dogru bir sekilde degerlendirmek icin "'C-metiyonin PET/BT nin yararli oldugunu
dustndirmektedir.
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Figure 1. An axial gadolinium-enhanced T1-weighted magnetic resonance imaging (MRI) of a 70-year-old man with a tumor in the nasal and paranasal
space. He was pathologically diagnosed with an alveolar rhabdomyosarcoma, with right cervical lymph node metastasis. The image shows a primary
tumor in the nasal and paranasal spaces, located mainly in the ethmoid sinus (arrows) (a, b). The tumor extends into the anterior cranial fossa and the

mid to the right frontal lobe (arrowheads) (b).

d

Figure 2. Maximum intensity projection ''C-methionine positron emission tomography (PET) image (a), axial ""C-methionine PET/computed tomography
(CT) fusion image (b), CT image at the ethmoid sinus (c), sagittal ""C-methionine PET/CT fusion image at mid-tumor (d), and axial "'C-methionine PET/
CT fusion image at the epiglottis level (). The tumor, located in the nasal and paranasal sinuses, exhibited an increased '"C-methionine uptake, with
a maximum standardized uptake value (SUV_ ) of 3.89 (short arrows). Intracranial invasion of the tumor was observed (arrowheads). The tumoral
extension, with high ""C-methionine uptake, can be differentiated from the normal brain area, which has a lower physiological ''"C-methionine uptake.
The enlarged right cervical lymph node also exhibited increased '"C-methionine uptake, with an SUV,__ of 4.94 (long arrows).
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Figure 3. Maximum intensity projection '®F-fluorodeoxyglucose ('¢F-FDG) PET image (a), axial "®F-FDG PET/CT fusion image (b), and CT image at the
ethmoid sinus (c), sagittal '®F-FDG PET/CT fusion image at mid-tumor (d), and an axial '®F-FDG PET/CT fusion image at the epiglottis level (e). The
'8F-FDG PET/CT performed four days after "'C-methionine PET/CT, showed an increased "®F-FDG uptake in primary tumor with a SUV__ of 8.63 (short
arrows). Intracranial invasion of the tumor was also observed in (arrowheads), but it was challenging to differentiate the tumor '8F-FDG uptake from
physiological ®F-FDG brain uptake. The enlarged right cervical lymph node also showed increased ®F-FDG uptake with an SUV__ of 10.42 (long
arrows). No distal metastases were observed. Although alveolar rhabdomyosarcoma is a common soft tissue tumor in children, it rarely occurs in
adults (1,2). "®F-FDG PET/CT has been reported as a useful modality in detecting tumor and distant lesions, staging, and predicting outcomes in cases
of pediatric rhabdomyosarcoma (3,4,5). In our case, the primary tumor in the nasal and paranasal sinuses was visualized using both ""C-methionine
PET/CT and "8F-FDG PET/CT. "'C-methionine PET/CT is a more useful modality in evaluating intracranial tumors (6,7) due to the low physiological
brain uptake of ""C-methionine. This allows ""C-methionine PET/CT to delineate the tumor borders clearly. Cervical lymph node metastasis showed
increased uptake of both tracers. '®F-FDG PET/CT is a valuable modality to assess the local alveolar rhabdomyosarcoma other than the head and
neck region and to evaluate regional lymph node metastasis and distant metastases. '"C-methionine PET/CT may be a useful tool for patients with
alveolar rhabdomyosarcomas, especially in the head and neck regions. Additionally, ®F-FDG PET/MRI provides further improvements in the staging
and assessment of soft tissue tumors (2,8). ""C-methionine PET/MRI images from patients with rhabdomyosarcoma should be collected and discussed
in future publications.
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