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Incidental Discovery of Embryonal Rhabdomyosarcoma on CT Imaging
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ABSTRACT

Rhabdomyosarcoma is an uncommon soft tissue sarcoma that rarely presents in adults. Clinical presentation is dependent on site and
size. We present the case of a woman who presented with acute-onset dyspnoea and whose pathology report confirmed embryonal
rhabdomyosarcoma (ERMS) seen as an incidental finding on chest computed tomography. We also describe the clinical, laboratory and
radiological work-up conducted to diagnose and manage ERMS in the critical care setting.

LEARNING POINTS

e Rhabdomyosarcoma is a rare malignancy with a poor prognosis in adults compared with children, especially if it presents in an
unfavourable primary site and has an unfavourable histological diagnosis.

e |Immunohistochemical diagnosis remains the gold standard for embryonal rhabdomyosarcoma diagnosis and differentiation from
similar malignancies on initial imaging studies.

e  Management of adult rhabdomyosarcoma is usually multimodal with surgical resection and a combination of chemo and radiotherapy.
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INTRODUCTION

Rhabdomyosarcoma (RMS) is arare soft tissue sarcoma that typically presentsin children and adolescents !, Itis divided into four histological
subtypes: embryonal, alveolar, anaplastic and sclerosing!?. In adults, fewer than 1% of all solid malignant cancers are sarcomas, and less than
2-5% of adult sarcomas are RMSE. Embryonal rhabdomyosarcoma (ERMS) accounts for the majority of cases. ERMS in adults can occur at
any site, but most commonly arises from the genitourinary or the head and neck region®. We present the case of a woman who presented
with shortness of breath and was found to have mediastinal ERMS.

CASE DESCRIPTION

A 28-year-old Caucasian woman presented with a 2-month history of shortness of breath, exertional dyspnoea, and productive cough.
She endorsed profuse sweating along with a 10-pound weight loss over several weeks prior to presentation. She did not have any fever,
abdominal pain, chest pain or haemoptysis. Her medical history was not significant for any medical problems.

Blood pressure on admission was 122/59 mmHg measured on both arms, heart rate was 104/min, respiratory rate was 18/min, and
temperature was 37.1°C. Her oxygen saturation was 97% on room air. The patient had a plethoric facial appearance. Physical examination
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revealed depressed lung sounds over the right middle lobe. The remaining lung areas were clear on auscultation, and the abdomen was soft
and non-tender.

Laboratory tests showed an elevated international normalized ratio of 1.2 (0.83-1.14). A complete blood count disclosed a haemoglobin
of 9.7 g/dl (13.6-16.7 g/dl), a haematocrit of 29.2% (40-49%), a white blood cell count of 14,000/mm3 (4-9/mm?q), and a platelet count of
197,000/mm? (130,000-350,000/mm?d).

Emergent imaging was obtained due to concern for superior vena cava syndrome.

CT of the chest on admission revealed a large ill-defined mediastinal and right lung mass with mediastinal shift to the left (Fig. 1), and a
large, right pleural effusion (Fig. 2). An echocardiogram of the heart to investigate cardiopulmonary aetiology showed a small to moderate
pericardial effusion without tamponade and LVEF >70%.

Figure 2. CT chest radiograph on admission showing a large perihilar right lung mass
Figure 1. CT chest radiograph on admission showing a large right lung mass associated compressing the right mainstem bronchus, resulting in near complete atelectasis of the

with mass effect on the heart and mediastinal shift to the left right lung. There is a large, right pleural effusion (arrow)[

An ultrasound-guided right-sided thoracentesis was conducted to investigate pulmonary malignancy. Pleural fluid disclosed a malignant
round cell tumour consistent with RMS. Subsequently, the patient underwent a right-sided bronchoscopy with endobronchial ultrasound
(EBUS) for specimen retrieval. The pathology report of the bronchial specimen confirmed ERMS.

Two weeks after admission, CT chest radiography showed resolution of the pleural effusion and partial re-expansion of the right lung.
However, there was a new right pneumothorax, so a chest tube was placed (Fig. 3). Two months after admission, CT chest radiography
showed resolving airspace with new pleural thickening on the right hemithorax with a new air/fluid collection (Fig. 4). Three months
after admission, the patient exhibited increased ground-glass opacity and consolidation in the right lung with new ground-glass opacity
throughout the left lung. A second collection was also noted on the CT chest radiograph (Fig. 5). The patient was started on linezolid and
piperacillin-tazobactam and later discharged on amoxicillin-clavulanate for possible infectious aetiology. The decision was made to institute
palliative chemotherapy. Unfortunately, the patient’s shortness of breath and fatigue continued to worsen. She was sent to our centre for
further evaluation but decided to withdraw from treatment and pursue hospice care.
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Figure 3. Chest CT radiograph showing resolution of the pleural effusion and partial re- Figure 4. CT chest radiograph several months after admission showing resolving airspace
expansion of the right lung, which shows diffuse ground-glass attenuation and scattered disease (B). New pleural thickening throughout the right hemithorax with a new apical
nodular consolidation with peribronchovascular thickening with traction bronchiectasis in loculated air/fluid collection can be seen (arrow)

the lower lobe. A new right pneumothorax with placement of a chest tube can be seen near

the right lung base (arrow)

Figure 5. CT chest radiograph showing increased ground-glass opacity and consolidation

in the right lung with new appearance of ground-glass opacity throughout the left lung
‘ (A). A second, smaller collection is now noted abutting the inferior aspect of apical

empyema (B)

DISCUSSION

Embryonal rhabdomyosarcoma is one of the most common soft tissue cancers diagnosed in children and adolescents > ¢. However, ERMS
in adults is extremely rare and primarily arises from the head, neck and extremities> 7., Less commonly, RMS develops in striated muscle,
including in the lungs . The literature on EMRS in adults is limited and there are few studies regarding management of these patients.
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However, research has continued on ERMS in adults despite its rarity. Lloyd and colleagues describe a series of 54 cases of ERMS in adults
during a 28-year period. They compared recurrence rate, metastasis and death from disease in patients treated in two different time periods.
Patients in the later period had improved survival, perhaps due to better understanding and better histological diagnosis of the disease¢..
There are few case reports regarding the initial clinical presentation of adult patients with ERMS. Linton and colleagues have described the
importance of the clinical presentation of ERMS based on its primary site. Their patient presented with worsening dyspnoea with existing
stridor and hoarseness!™. In the current clinical report, our patient complained of worsening shortness of breath, dyspnoea on exertion, and
a productive cough. RMS causes local symptoms related to mass lesions, infiltration and destruction of adjacent tissues, which contribute to
its diverse and non-specific clinical manifestations, resulting in frequent misdiagnosis .

Only three other case reports have described the initial diagnosis of ERMS through pleural fluid analysis and subsequent
immunohistochemistry (IHC). Thompson and colleagues reported a 31-year-old Caucasian man who presented with ERMS of the testis
who underwent radical left orchiectomy. One year after surgical resection, the patient presented with pleural effusion and died 6 months
after the diagnosis of malignant pleural effusion?. Cohen et al. reported a case of ERMS in an 11-year old boy investigated for mild chest
pain after trauma, with radiographic evidence of a massive pleural effusion. Further cytological analysis of the pleural fluid demonstrated
malignant small undifferentiated cells, which were confirmed to be rhabdomyoblastic by positive immunostaining!*Y.. In our case, the patient
initially presented with a primary lung mass and was diagnosed through pleural fluid analysis and IHC staining, which in another case had
previously proved to be very useful for accurate diagnosis**.

Primary pulmonary RMS is extremely rare and typically presents as a parenchymal mass*?. Ji and colleague have described this in a case
report discussing the only histologically confirmed case of RMS between 1995 and 2021 in western Chinal®. CT radiography revealed a soft
tissue mass in their patient’s upper left lung. IHC staining showed tumour cells positive for desmin and partially positive for myogenin. In
the current clinical case, our patient was found to have a pleural effusion and a mediastinal mass on X-ray and CT radiography. IHC staining
demonstrated the tumour cells were positive for myogenin, desmin, vimentin and TLE-1. There was weak positive staining for synaptophysin
and ALK-1. Although definitive subtyping was complicated, it was likely consistent with ERMS. Expression of these muscle-specific proteins
helps to confirm the diagnosis in unusual locations [8]. Furthermore, diagnosis of this malignancy depends mainly on a combination of
pathological, IHC and molecular biological findings. Further studies on the histological features of RMS are required (Fig. 6) ..
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Figure 6. H&E section showing a high-grade small round cell neoplasm permeating

the bronchial submucosa with overlying benign ciliated respiratory epithelium (arrow)
(top panel) (20x magnification). High-power view showing hyperchromatic nuclei with
irregular nuclear membranes, smudged chromatin and apoptosis (bottom panel) (40x
magnification). The tumour cells are diffusely strongly positive for myogenin, desmin,
vimentin and TLE-1, with weak positivity for synaptophysin and weak cytoplasmic
positivity for ALK-1. The tumour cells are negative for AE1/AE3, MNF-116, CAM5.2, P63,
TTF-1, Mart-1, 5100, Sox10, CD99, NKX2.2, ERG, chromogranin and different lymphoid

markers. The morphological and immunohistochemical profile of the tumour is consistent

with rhabdomyosarcoma
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ERMS is an unusual soft tissue sarcoma that is typically diagnosed in children but is rare in adult patients and associated with a poor
prognosis!®3, Proper radiographic imaging and IHC staining are essential, as demonstrated by the current case. It is a rare malignancy that
can present with non-specific symptoms. This case report highlights the importance of thorough clinical work-up in order to better diagnose
and manage patients.
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