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Abstract: Rhabdomyosarcoma (RMS) is an uncommon soft tissue malignancy that is typically found
in the pediatric population. Here we describe a rare case of widely metastatic alveolar RMS of the
right paranasal sinuses in an adult woman who presented with several months of unilateral sinus
symptoms that was initially misdiagnosed as acute sinusitis. A middle-aged female presented with
two months of right sinus pressure and unilateral epistaxis. She had previously been diagnosed with
acute sinusitis and was treated with antibiotics without improvement. Nasal endoscopy demonstrated
a fungating right nasal cavity mass. On computed tomography scan (CT), she was found to have
metastatic disease in the mediastinum, lungs, bones, pancreas, and right ovary. Pathology of
the nasal cavity mass was consistent with alveolar RMS. The patient initially responded well to
chemotherapy, but subsequently developed brain and leptomeningeal metastases. This case of
sinonasal rhabdomyosarcoma is unique in the extent of metastatic disease at the time of diagnosis and
the initial misdiagnosis despite concerning unilateral symptoms and imaging. This thus highlights
the importance of maintaining a high index of suspicion for malignancy in patients with unilateral
sinus symptoms.
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1. Introduction

Soft tissue sarcomas are rarely occurring heterogeneous tumors derived from embryonic
mesoderm [1]. They are primarily pediatric malignancies, having been shown to comprise up to
12% of pediatric malignancies, but as little as 1% of all adult malignancies [2]. Sarcomas account for
only 1% to 2% of all head and neck malignancy [3–5]. The rhabdomyosarcoma (RMS) subtype is even
more rare in adults, representing less than 1% of all malignant solid tumors in adults. When it does
occur, one of the most common RMS subsites is the head and neck region [6].

Within the head and neck, RMS is further sub-divided into three main sub-types: orbital,
nonorbital parameningeal (including the sinonasal region), and nonorbital nonparameningeal. RMS of
the head and neck often produces non-specific symptoms secondary to local mass effect, including
headache, nasal congestion, and otorrhea, all of which mimic benign disease. Thus, it is often diagnosed
late in its course. Parameningeal sites confer a significant risk of central nervous system dissemination,
and unfortunately are often unresectable by the time of diagnosis [7]. It is thus not surprising that
parameningeal RMS are associated with a poor prognosis, and are at high risk of early recurrence [8].
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Here, we describe a rare case of widely metastatic alveolar rhabdomyosarcoma of the
paranasal sinus in an adult woman who presented with several months of unilateral sinus and
ophthalmologic symptoms.

2. Case Report

A previously healthy middle-aged woman initially presented to an outside hospital Emergency
Room with the complaint of headache and right sided sinus/facial pressure. Computed tomography
scan (CT) brain at that time showed complete opacification of the right maxillary, ethmoid,
and sphenoid sinuses (Figure 1). She was presumptively diagnosed with acute on chronic sinusitis and
prescribed a course of oral antibiotics, oral steroids, and intra-nasal steroids. Approximately two weeks
after this presentation, she had a breast biopsy for a newly noted mass, the pathology of which was
consistent with poorly differentiated malignant neoplasm.
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Three months after her initial presentation, she re-presented to the Emergency Department with 
right-sided epistaxis, hemoptysis, shortness of breath, and worsening right sinus pressure. Physical 
exam was notable for right-sided exophthalmos and epiphora with diplopia on far lateral gaze. 
Cranial nerve exam demonstrated paresthesias in the right V2 distribution. An otolaryngologist was 
consulted and nasal endoscopy revealed a fungating, bleeding mass that appeared to be originating 
from the head of the inferior turbinate and obstructing the entire right nasal cavity. The left nasal 
cavity appeared normal. Routine laboratory tests were notable for thrombocytopenia with platelets 
of 49,000. 

CT Neck/Sinus demonstrated a large, enhancing mass in the right nasal cavity measuring 5.9 cm 
× 3.7 cm × 5.3 cm, which involved the entire right ethmoid sinuses and right maxillary sinus with 
post-obstructive opacification of the right frontal and sphenoid sinuses (Figure 2). There was also 
extension into the right orbit, with mass effect on the medial rectus and optic nerve as well extension 
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Figure 1. Prehospitalization computed tomography scan (CT) Brain without Contrast, axial view.
Initial CT obtained by primary care physician, which demonstrates complete opacification of the right
ethmoid and sphenoid sinuses. Abbreviations: A = anterior; P = posterior.

Three months after her initial presentation, she re-presented to the Emergency Department
with right-sided epistaxis, hemoptysis, shortness of breath, and worsening right sinus pressure.
Physical exam was notable for right-sided exophthalmos and epiphora with diplopia on far lateral gaze.
Cranial nerve exam demonstrated paresthesias in the right V2 distribution. An otolaryngologist was
consulted and nasal endoscopy revealed a fungating, bleeding mass that appeared to be originating
from the head of the inferior turbinate and obstructing the entire right nasal cavity. The left nasal cavity
appeared normal. Routine laboratory tests were notable for thrombocytopenia with platelets of 49,000.

CT Neck/Sinus demonstrated a large, enhancing mass in the right nasal cavity measuring
5.9 cm × 3.7 cm × 5.3 cm, which involved the entire right ethmoid sinuses and right maxillary sinus
with post-obstructive opacification of the right frontal and sphenoid sinuses (Figure 2). There was
also extension into the right orbit, with mass effect on the medial rectus and optic nerve as well
extension into the right anterior cranial fossa. Multiple enlarged retropharyngeal, supraclavicular,
and mediastinal lymph nodes were also identified (Figure 3). Magnetic resonance imaging (MRI)
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of the brain was significant for mass extension 4 mm into the right anterior cranial fossa. CT Chest,
Abdomen, and Pelvis were notable for a large right breast mass as well as metastatic disease in the
hilum, chest wall, lungs, liver, pancreas, peritoneal cavity, and right ovary.
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The decision was made to proceed to the operating room for endoscopic biopsy of the right nasal 
cavity mass and control of epistaxis. The right nasal cavity was notable for a friable mass that 
occupied the entire nasal cavity beyond the head of the inferior turbinate. Frozen sections were 
consistent with small blue cell neuroendocrine tumor, with similar morphology to the previously 
taken breast mass biopsy. A diagnosis of alveolar rhabdomyosarcoma was confirmed by pathology, 
which demonstrated the presence of a PAX3/7-FOXO1 fusion transcript (Figure 4). 

Figure 3. CT Sinus with Contrast on presentation to our hospital, axial view. Multiple enlarged
pathologic-appearing lymph nodes seen in the right retropharyngeal space.

The decision was made to proceed to the operating room for endoscopic biopsy of the right
nasal cavity mass and control of epistaxis. The right nasal cavity was notable for a friable mass that
occupied the entire nasal cavity beyond the head of the inferior turbinate. Frozen sections were
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consistent with small blue cell neuroendocrine tumor, with similar morphology to the previously
taken breast mass biopsy. A diagnosis of alveolar rhabdomyosarcoma was confirmed by pathology,
which demonstrated the presence of a PAX3/7-FOXO1 fusion transcript (Figure 4).
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(A) Hematoxylin and eosin (H&E) stain demonstrating a small round blue cell tumor. (B,C) Positive 
stain for desmin and myogen, respectively. Markers of skeletal muscle differentiation. 
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Figure 4. Pathology from nasal mass biopsy consistent with alveolar rhabdomyosarcoma.
(A) Hematoxylin and eosin (H&E) stain demonstrating a small round blue cell tumor. (B,C) Positive
stain for desmin and myogen, respectively. Markers of skeletal muscle differentiation.

Final pathological review and tumor board discussion concluded that the patient’s findings were
consistent with widely metastatic alveolar rhabdomyosarcoma of the nasal cavity. She elected to pursue
palliative chemotherapy, consisting of Vincristine/Dactinomycin/Cyclophosphomide. She initially
responded well, but developed leptomeningeal metastases after cycle five. She completed palliative
whole brain and sinus-directed radiation. Her neurologic symptoms progressed, and approximately
six months after her biopsies, she transitioned to comfort care only.

3. Discussion

Rhabdomyosarcoma (RMS) is a rare, aggressive soft tissue malignancy that commonly occurs in
the head and neck, albeit significantly more so in children and adolescents than in adults. Given the
relative rarity of this malignancy, many institutions have limited experience in treating RMS. As such,
although the relative survival of standard risk RMS patients has improved over the last 30 years,
the prognosis for patients with relapsed and/or metastatic disease remains poor [8].

Among both adults and children, the most commonly encountered histopathological RMS subtype
is embryonal, followed by alveolar, botryoid, and unclassified [9,10]. Alveolar RMS has been found to
be the most unfavorable subtype in terms of both recurrence rate and overall survival [8,10]. Many large
retrospective studies have found that pediatric patients with head and neck RMS have significantly
better outcomes than adults, and this may be in part to the higher predominance of embryonal subtype
in the pediatric population.
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Head and neck rhabdomyosarcoma can be further sub-classified by primary site: orbital,
parameningeal, and non-orbital non-parameningeal. Parameningeal sites account for 41%–51.2% of
head and neck RMS, and include the nasopharynx/nasal cavity, middle ear, paranasal sinuses, and the
infratemporal fossa/pterygopalatine space [8,11]. Parameningeal RMS have been identified as
unfavorable due to the fact that the lesions often invade critical anatomic structures, precluding
complete resection [12]. Survival outcomes are significantly worse for parameningeal subsites;
furthermore, there is a higher rate of direct meningeal extension, which is typically not found in
patients with RMS of other sub-sites [13].

The development of distant metastases in patients with head and neck RMS is associated with
significantly worse outcomes, specifically a 16% disease-specific survival at 5 years [9]. Although the
specific locations and extent of distant disease is not quantified in the larger retrospective studies,
prior case reports on adult head and neck RMS have only described metastatic disease to the lungs,
bone, and liver. Here, we describe a patient with extensive distant metastases, including the breast,
hilum, chest wall, lungs, liver, pancreas, peritoneal cavity, and right ovary. Of note, the finding of breast
metastases in our patient is concordant with prior studies that have found RMS breast metastases
only in female patients with alveolar subtype [14–16]. The extent of metastatic disease at the time of
diagnosis raises the question of how impactful the month-long delay in diagnosis in terms of disease
progression and overall likelihood of survival.

Although alveolar rhabdomyosarcoma is a rare cause of unilateral sinus opacification in adults,
neoplasm in general should be considered in the setting of unilateral symptoms or radiologic findings.
This is particularly true in cases of unilateral disease, where an anatomical etiology—such as
a deviated septum, bony spur, or polyp—or odontogenic source is not identified on imaging or exam.
Furthermore, neoplasm should be suspected in the setting of progressive disease that does not respond
to traditional medical management. One retrospective study of 63 patients with unilateral sinus
symptoms plus unilateral disease on CT, who underwent sinus surgery, identified neoplasm as the
cause of opacification in 15.4% of cases, with malignancy representing a smaller but still significant
proportion of cases. Additionally, unilateral epistaxis—as was seen in our patient—was more frequently
associated with neoplastic disease than benign causes such as chronic rhinosinusitis and nasal polyposis
in that particular study population [17]. The existing literature on unilateral sinusitis and its association
with underlying malignancy is limited and primarily focused on inverted papilloma, which has
a rate of malignant degeneration to squamous cell carcinoma of between 3.4% [18] and 9.7% [19].
The majority of other studies in this area focus specifically on unilateral maxillary sinusitis secondary
to odontogenic sources. Nevertheless, given the potential for underlying malignancy in patients with
unilateral sinus opacification on imaging, a comprehensive evaluation by an otolaryngologist including
nasal endoscopy and consideration of imaging and biopsy should be considered. This is particularly
true for patients like the one described here, with concerning signs or symptoms such as lack of
anatomical cause for unilateral disease, progression of symptoms despite antibiotic management,
and epistaxis.

4. Conclusions

Rhabdomyosarcoma of the paranasal sinuses is a rare malignancy, particularly in adults. Given the
significantly worse outcomes in adults than children and the implications of distant metastases on
survival, early diagnosis is of utmost importance. A high degree of clinical suspicion for neoplasm,
including RMS, should be maintained when evaluating a patient with unilateral sinus disease.
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