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Abstract
Rhabdomyosarcoma is extremely rare in adults. Metastatic rhabdomyosarcoma can resemble 
other malignancies, which can delay diagnosis and prompt treatment. This case illustrates an 
example of metastatic alveolar rhabdomyosarcoma with concurrent bone marrow infiltration. 
A 67-year-old woman presented with epistaxis and diffuse bone pain. She developed progres-
sive thrombocytopenia requiring platelet transfusions. The patient was initially thought to 
have leukemia. She was found to have a large sinonasal mass with extensive metastatic dis-
ease and bone marrow infiltration. The patient was ultimately diagnosed with metastatic al-
veolar rhabdomyosarcoma. She was started on chemotherapy with vincristine, actinomycin, 
and cyclophosphamide. Unfortunately, she died prior to discharge home. Alveolar rhabdo-
myosarcoma can resemble a primary bone marrow malignancy when it infiltrates the bone 
marrow. Further investigation is needed to clarify its clinical behavior and expedite diagnosis 
and treatment.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Received: July 22, 2021
Accepted: September 11, 2021
Published online: October 21, 2021

Correspondence to: 
Justin J. Cheng, jjcheng @ wakehealth.edu

www.karger.com/cro

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 International License 
(CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial 
purposes requires written permission.

DOI: 10.1159/000519595



1506Case Rep Oncol 2021;14:1505–1510

Cheng et al.: Alveolar Rhabdomyosarcoma with Bone Marrow Replacement

www.karger.com/cro
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000519595

Introduction

Rhabdomyosarcoma is exceedingly rare in adults, and it is more common in children [1]. 
In children, the most common sites of presentation include the head and neck, the genito-
urinary region, and the extremities [2]. In adults, the most typical site of presentation is the 
extremities, but initial presentation can occur within the head and neck region [3, 4]. This 
case demonstrates a unique presentation of metastatic alveolar rhabdomyosarcoma with 
widespread disease and complete bone marrow infiltration. To date, there are no reported 
cases of metastatic alveolar rhabdomyosarcoma with concurrent bone marrow infiltration 
documented in an older adult.

Case Presentation

A 67-year-old woman presented with subacute epistaxis and diffuse bone pain. Her past 
medical history included poorly differentiated triple-negative infiltrating ductal carcinoma of 
the left breast and melanoma of the upper lip. Both malignancies were diagnosed and treated 
20 years prior to her current presentation. For her breast cancer, she underwent left modified 
radical mastectomy followed by chemotherapy with doxorubicin and cyclophosphamide and 
then paclitaxel. Her breast cancer was successfully treated with no evidence of recurrent 
disease. For her melanoma, she underwent resection but no systemic therapy afterward. 
There were no other records regarding the details of her melanoma treatment, and no genetic 
workup appeared to be performed for inherited cancer predispositions.

The patient presented to her outpatient medical oncologist, who treated her for breast 
cancer, to further evaluate her symptoms. Her labs included a white blood cell count of 13.6 
× 103/µL, hemoglobin 9.4 mg/dL, and platelet count 22,000/mm3. Her platelet count was 
normal approximately 5 months prior to presentation. Complete blood count differential 
showed absolute neutrophil count 2,900/µL, lymphocytes 3,800/µL, eosinophils 100/µL, and 
increased monocytes 2,200/µL. There were also increased metamyelocytes (1,000/µL), 
myelocytes (700/µL), and immature blasts (400/µL). Differential diagnosis for her anemia 
and thrombocytopenia included chemotherapy-related pancytopenia, hemolytic anemia, 
rheumatological disease, and vitamin deficiency. Serological workup for these differentials 
was unremarkable, so bone marrow biopsy was performed. Preliminary results of the bone 
marrow biopsy demonstrated small-round-blue-cell tumor (shown in Fig. 1, 2).

She was subsequently admitted to the hospital due to concern for acute leukemia, espe-
cially given her prior chemotherapy. However, initial bone marrow biopsy results showed 
replacement of the bone marrow by metastatic tumor with expression of neuroendocrine 
markers (INSM1, CD56, synaptophysin, and chromogranin). Further evaluation of the bone 
marrow showed diffuse staining for muscle markers (myogenin and desmin), strongly 
favoring an alveolar rhabdomyosarcoma with some neuroendocrine differentiation. Noncon-
trast CT of the head demonstrated a large trans-spatial infiltrative mass in the left nasosinal 
cavity. Further advanced imaging, including MRI of the brain, noted that this mass extended 
into the skull base and cavity along with widespread lymphadenopathy. CT of the chest, 
abdomen, and pelvis demonstrated diffuse metastatic disease, including along the spine, 
thoracic rib cage, lungs, adrenal glands, and spleen. Nuclear bone scan demonstrated hetero-
geneous appearance of the marrow in the bilateral humeri and proximal femurs.

The biopsy from the left sinonasal mass revealed a malignant epithelioid neoplasm 
growing deep to the respiratory mucosa (shown in Fig. 3). There were irregular, pleomorphic 
nuclei with nuclear hyperchromasia and a variable amount of cytoplasm (shown in Fig. 4). A 
minor population of the cells had eccentrically located eosinophilic cytoplasm, imparting a 
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rhabdoid appearance. The tumor cells had strong nuclear expression of myogenin (shown in 
Fig. 5) and membrane expression of desmin (shown in Fig. 6). FISH and molecular testing on 
the bone marrow, performed at an outside institution, demonstrated a FOXO1 gene rear-
rangement, consisting of a PAX3-FOXO1 fusion. Altogether, these findings confirmed the diag-
nosis of stage IV alveolar rhabdomyosarcoma.

Due to the widespread nature of her disease, she was started on chemotherapy with 
vincristine (1.5 mg/m2), actinomycin-D (0.045 mg/m2), and cyclophosphamide (1,200 mg/
m2) (VAC) once the PAX3-FOXO1 fusion returned positive. It was approximately 2 weeks 
between initial bone marrow biopsy and positivity for the fusion study before treatment was 
initiated. She remained persistently thrombocytopenic, which was complicated by epistaxis 
and melena during her hospitalization and required multiple transfusions of platelets. The 
patient experienced acute hypoxic respiratory failure secondary to mucus plugging and aspi-
ration requiring transfer to the intensive care unit. At that point, she declared that she wanted 
to stop all treatment and proceed with hospice care. Unfortunately, she died prior to discharge 
home.

Fig. 1. Bone marrow biopsy demonstrating complete infil-
trating with small-round-blue-cell tumor (hematoxylin and 
eosin. ×100).

Fig. 2. Higher power of bone marrow biopsy further charac-
terizing small-round-blue cells (hematoxylin and eosin. 
×400).

Fig. 3. The biopsy from the left sinonasal mass revealed a 
malignant epithelioid neoplasm growing deep to the respi-
ratory mucosa (hematoxylin and eosin. ×40; the arrow 
points to the malignant tumor).
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Discussion/Conclusion

This report illustrates a case of metastatic rhabdomyosarcoma in an older adult, who 
initially presented with anemia and severe thrombocytopenia manifested by epistaxis and 
bone pain due to complete bone marrow infiltration. Prior case reports have demonstrated 
metastases from initially diagnosed alveolar rhabdomyosarcoma, but they were not 
concurrent with the initial diagnosis [5, 6]. Bone marrow involvement of alveolar rhabdo-
myosarcoma is very common in pediatric patients [7, 8]. Alveolar rhabdomyosarcoma has the 
propensity to invade the bone marrow, so it can be difficult to distinguish from a primary 
bone marrow process [9].

Previous cases have utilized CD56 positivity and CD45 negativity to differentiate rhab-
domyosarcoma from leukemia, but the RNA fusion study for PAX3-FOXO1 was not confirmed 
in these patients prior to initiating treatment [6, 10, 11]. These reports were also documented 
in younger to middle-aged patients rather than an older adult as in the present case. Addi-
tionally, Aida and colleagues [11] utilized a treatment regimen with vincristine, doxorubicin, 
and cyclophosphamide due to lack of access to actinomycin-D. The VAC regimen, however, 
is recommended for high-risk rhabdomyosarcoma patients [12]. Given the propensity to 
confuse bone marrow involvement from rhabdomyosarcoma with leukemia, confirmation 
of the diagnosis was prioritized prior to initiating treatment in this patient. For this patient, 
the RNA fusion study for PAX3-FOXO1 required 2 weeks to result, which led to a delay in 

Fig. 4. The tumor cells have irregular, pleomorphic nuclei 
with nuclear hyperchromasia and a variable amount of cyto-
plasm (hematoxylin and eosin. ×400; the arrow points to a 
prototypical tumor cell).

Fig. 5. A minor population of the cells have eccentrically lo-
cated eosinophilic cytoplasm, imparting a rhabdoid appear-
ance. The tumor cells have strong nuclear expression of 
myogenin (myogenin immunohistochemistry, ×400; the ar-
row highlights a tumor cell nucleus with positive nuclear ex-
pression).

Fig. 6. The tumor cells have strong membrane expression of 
desmin (desmin immunohistochemistry, ×400; the arrow 
points to a tumor cell with a thin layer of membrane expres-
sion).
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initiation of treatment. However, the patient’s prognosis at the time of diagnosis was poor 
and may have not been changed with earlier treatment initiation. A prior systematic review 
with meta-analysis has associated the PAX3-FOXO1 fusion with poor prognosis and overall 
survival [13].

Alveolar rhabdomyosarcoma is a rare diagnosis in adults, and bone marrow replacement 
is even more uncommon. The clinical behavior of alveolar rhabdomyosarcoma in adults and 
older adults requires more investigation. Treatment options are primarily based on studies 
in pediatric patients, so it is difficult to extrapolate efficacious therapies to adults, especially 
older patients. Future research is needed to clarify these ongoing questions.
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