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Rhabdomyosarcoma of the adult nasopharynx: a case report
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Abstract: Rhabdomyosarcomas (RMS) account for 2 to 5 percent of adult soft tissue sarcomas, 40% of
RMS cases arise in adults and 35 to 40 percent of primary sites are in the head and neck. We presented an
adult RMS case who underwent chemotherapy and radiotherapy without operation. A 62-year-old woman
visited our hospital due to exacerbated left facial and cheek nonpainful mass for 2 weeks. Head and neck
MRI revealed a 2.0 cm x 1.3 cm lesion at the nasopharynx, and multiple enlarged lymph nodes in the neck
region. The biopsy of nasopharyngeal tumor revealed RMS. Five cycles of induction chemotherapy were
delivered with doxorubicin (30 mg/m’) and Ifosfamide (50-60 mg/kg/day), then followed by CCRT 59.4 Gy
in 30 fractions to the nasopharynx and regional lymphadenopathies by IMRT with one course of doxorubicin
(30 mg/m”) and Ifosfamide (50-60 mg/kg/day), and 66 Gy in 33 fractions (first recurrence at left orbit)
and 70 Gy in 35 fractions (second recurrence at left parotid space) were prescribed with etoposide and
cisplatin for twice recurrence of disease. Finally, all of the treatments led to a complete response with limited
toxicities. The patient tolerated well during all treatment courses. Our case focused on the good outcome
with curative chemoradiation treatment of RMS over nasopharynx, even with twice recurrence over parotid

gland and orbital area.
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Introduction adult head and neck RMS is poor, and the 5-year survival

rate is about 8% (2), and head and neck RMS are rarely

Rhabdomyosarcomas (RMS) are malignant cells that amenable to wide local excision because of proximity to

originate from immature myogenic satellite cells.
Accounting for 2 to 5 percent of adult soft tissue sarcomas,
40% of RMS cases arise in adults and 35 to 40 percent
of primary sites are in the head and neck (1). Embryonal
and alveolar are two main histologic subtypes. The best
policy of the RMS is complete excision with possible pre-or
postoperative chemotherapy, and radiotherapy is usually for
high risks patients.

However, the current overall treatment outcome of

vital structures and cosmetic concerns and limit to initial
diagnostic biopsy.

We reviewed an adult patient who had RMS of the
nasopharynx with unknown histologic subtypes obtained a
good outcome after curative treatment of radiotherapy and
chemotherapy without surgery.

We presented the following case in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/tro-20-52).
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Figure 1 This is a transverse view of patient’s head and neck MRI at diagnosis. (A) T1W image (T'1 weighted image) (B) the picture

showed T2W image (T2 weighted image) (C) the picture showed T1W SPIR image (short tau inversion recovery phase), a 2.0 cm x 1.3 cm

hypointense lesion over the nasopharynx

Figure 2 The pathology at diagnosis. (A) The specimen was stained with H&E, the sections reveal RMS cells in the soft tissue of the

nasopharynx (400x). (B) The specimen was stained with desmin(+) (400x). (C) The specimen was stained with myogenin (focal +) (400x).

Case presentation

A 62-year-old woman visited our hospital due to exacerbated
left facial and cheek nonpainful mass for 2 weeks. There
was no dyspnea, epistaxis, headache, dizziness, or any other
symptoms. The patient does not have any social, family,
or medical history. Physical examination showed multiple
palpable elastic movable nonpainful masses in the left neck
region, 4.5 and 2.3 cm at level Ib-II, 1.8 cm at the left
supraclavicular area. Head and neck magnetic resonance
imaging (MRI) scan revealed a 2.0 cm x 1.3 cm lesion at
nasopharynx, multiple enlarged lymph nodes in the neck
region, at left level Ia, left level Ib, left level 11, left level III,
and left parotid gland (Figure I).

She received a biopsy of the nasopharynx on Oct. 11,
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2012. The pathology report showed rhabdomyosarcoma.
RMS is composed of nests of monotonous tumor cells with
round nuclei and scant to moderate amount eosinophilic
cytoplasm. The crush effect is noted. The immune profiles
of tumor cells are CK (-), desmin (+), myoD-1(+), myogenin
(+), and S-100(-) (Figure 2).

Under the diagnosis of RMS over left nasopharynx,
¢T2N1MO, intergroup rhabdomyosarcoma study group
(IRSG) I, stage 111, high-risk prognosis group. Five cycles
of induction chemotherapy were delivered with doxorubicin
(30 mg/m®) and Ifosfamide (50-60 mg/kg/day) from
Oct. 29 2012 to Jan. 31, 2013. Clinical partial response
was obtained. A significant decrease in lesion size of left
nasopharynx was noted, with residual 1.3 cm x 0.7 cm over
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Figure 3 The dose-volume histogram (DVH), region of interest (ROI), and the representative isodose curve of the patient. The

radiotherapy plan was delivered using intensity-modulated radiotherapy (IMRT) with a dose of 54 Gy in 27 fractions to nasopharyngeal
tumor and regional lymph nodes. The red line of DVH on the right shows 54 Gy to GTV.

left nasopharynx and borderline size (0.9 cm) lymph nodes
over level Ib of left neck. Then concurrent chemoradiation
therapy (CCRT) with one cycle of doxorubicin (30 mg/m?)
and Ifosfamide (50-60 mg/kg/day) was planned. Computed
tomography (CT)-simulation with contrast enhancement
in 3-mm-thickness of each slice was performed on Feb.
Ist, 2013. The CT images were transferred to the planning
system for target delineation. A 3-millimeter margin around
the gross target volume (GTV) was included for clinical
target volume (CTV). GTV included gross nasopharynx
tumor and lymphadenopathies over left level Ib. CTV
included nasopharynx area and bilateral level I-V. CTV
+ 0.3-0.5 cm was defined as PTV. The dose of 54 Gy in
2 Gy daily fractions to PTV was prescribed by using six
megavoltages (MV) photon with intensity-modulated
radiotherapy (IMRT) technique (Figure 3). Treatment was
administered 5 days per week, for a total of 27 fractions. We
followed CWS protocol (3). We prescribed an additional
nasopharynx tumor boost 5.4 Gy in 1.8 Gy daily fractions
to GTV. Radiotherapy was delivered from Feb 18, 2013, to
April 5,2013.

© Therapeutic Radiology and Oncology. All rights reserved.

Concurrent chemotherapy was prescribed once on Mar
5, 2013 (the 12th day of radiotherapy). During treatment,
the patient experienced grade 1 oral mucositis. The follow-
up MRI was arranged every 3-6 months after treatment.
A complete response was observed by MRI examination in
Mar 2013.

However, left orbital tumor recurrence was noted on
MRI in October 2013 CCRT was arranged with etoposide
(100 mg/m’®) and cisplatin (15-20 mg/m’), IMRT was
delivered to the gross left orbital tumor (GTV only). PTV
was defined as GTV plus 0.3-0.5 cm. The dose of 40 Gy/20
fractions was prescribed to PTYV, followed by left orbital
tumor boost 26 Gy/13 fractions to the residual tumor.
Radiotherapy was delivered from Oct 9, 2013, to Nov 25,
2013. Complete response was observed by MRI in 2014.
There was no evidence of tumor recurrence during the
regular follow-up until Jun 2014.

Left parotid space tumor recurrence was observed by
PET scan. CCRT was arranged with etoposide (100 mg/m?)
and cisplatin (15-20 mg/m®), EBRT was delivered with
IMRT, GTV included gross left parotid space tumor, CTV
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Figure 4 Head and neck MRI on 96th month after treatment. (A) TIW image, (B) T2W image, (C) TIW SPIR image. No significant
evidence of abnormal enlargement or abnormal enhancing pattern except left maxillary sinusitis.

equal to GTV. CTV plus 0.3-0.5 cm was defined as PTV.
The dose of 70 Gy/35 fractions to PTV. was delivered, from
July 1, 2014, to Aug 18, 2014.

Complete response was observed once again by MRI in
Oct 2014. The patient underwent oral chemotherapy with
etoposide 50mg Q7D as maintenance therapy from Aug
2014 to Jun 2018. We had followed up with the patient for
96 months (Figure 4) since the first treatment. She remained
free of disease till now.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient

Discussion

RMS occurred predominantly in children, which arose from
myogenic precursor cells. Most cases were less than ten
years old. RMS was very uncommon in adults, and highly
malignant, accounting for <1% of all malignancies.

It differed in adults in terms of presentations, histological
distribution, treatment, and outcomes from the pediatric
population (4). Adults have a poorer prognosis. The survival
varies considerably depending on histological subtypes (5).
Head and neck (35%), pelvic region, and extremities were
common sites of RMS occurrence.

Many biomarkers were developed to assist in diagnosing

© Therapeutic Radiology and Oncology. All rights reserved.

RMS, including myoglobin, vimentin, troponin, actin,
myoglobulin, etc. (6).

Yuhong et al. (7) proved that myogenic regulatory factors
(MRFs) including MyoD1, myogenin, Myf5, and MRF4
had positive results in RMS, but negative in other soft tissue
tumors. They also suggested that MyoD-1 could be the
most efficient biomarker. Based on Immunohistochemistry,
our research showed that the expression of desmin, MyoD-
1, and myogenin were positive.

Because the crushing effect is noted, cells arranged
in sheets and large nests or fibrovascular septae that are
lined with densely packed ovoid to round tumor cells
and separated by pseudo-alveolar spaces cannot be seen,
therefore, lead to an unknown subtype due to the limitation
of the biopsy specimen.

Traditionally, the treatment of RMS has been selected
according to a risk-based algorithm that combines histologic
classification with presurgical stage and postsurgical clinical
group.

The best policy of the RMS is complete excision with
possible pre-or postoperative chemotherapy. Radiotherapy
is usually indicated for high risks patients. However, head
and neck RMS are rarely amenable to wide local excision
because of proximity to vital structures and cosmetic
concerns.

VAC (vincristine, dactinomycin, and cyclophosphamide)
are the most commonly used chemotherapeutic agents

(8-11). Although in some sequential IRSG and COG
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trials, the addition of many individually active agents (e.g.,
doxorubicin, cisplatin, etoposide, ifosfamide, topotecan, and
melphalan) did not improve outcomes compared with VAC
in any subgroup in children (10).

The total dose of radiotherapy is generally 45-60 Gy,
and the course of treatment is 5-6 weeks. It was reported
that when treating localized parameningeal RMS of
children, the dose of >47.5 Gy can increase the local control
rate of RMS, especially when tumor diameter is > or =5
cm (12). A case report showed a good outcome with 55 Gy
of radiotherapy to lymph nodes, after chemotherapy and
human p53 adenovirus injection in an adult patient with
nasal embryonic rhabdomyosarcoma stage III (13).

RT should be administered to the primary site, and if
there were an intracranial extension, the adjacent meninges
should be included. Because of lack of exit dose, proton
beam RT can provide superior sparing of normal tissue and
a significant reduction in late effects (14).

If there are tumor cells in the cerebrospinal fluid,
suggesting diffuse meningeal disease, craniospinal RT
is indicated. If there are multiple parenchymal brain
metastases and there are no tumor cells in the cerebrospinal
fluid, whole-brain RT should be administered.

In our case, an adult RMS over left nasopharynx,
¢T2N1MO, intergroup rhabdomyosarcoma study group
(IRSG) III, stage III, high risk, poor prognosis group,
with unknown subtype due to the limitation of the biopsy
specimen. 59.4 Gy in 30 fractions was prescribed to
nasopharynx with one course of doxorubicin (30 mg/m?)
and Ifosfamide (50-60 mg/kg/day) during the first course
of treatment. 66 Gy in 33 fractions was prescribed to left
orbit for the first recurrence, and 70 Gy in 35 fractions was
prescribed to left parotid space for the second recurrence.
with concurrent etoposide and cisplatin for twice recurrence
of the disease. All of the treatment finally led to a complete
response.

During the treatment courses, grade 1 oral mucositis
was noted during the first course of radiotherapy, and
grade 1 dermatitis was noted during the third course of
radiotherapy. The patient tolerated the treatment well
during all treatment courses.

Pathological staging can predict the outcome based
on the Intergroup Rhabdomyosarcoma Study Group
(IRSG) (15), and the anatomic site was also a significant
prognostic indicator (16). The adult RMS five-year overall
survival rates are low, ranging from 40% to 54% (17). Five-
year survival rates of adult head and neck RMS is much
lower, which is about 8%. The unfavorable primary site,
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unfavorable histology, and regional and distant spread were
more likely to occur in adults and led to a poorer prognosis.

We presented this case focusing on the good outcome
with aggressive chemoradiation and maintenance therapy
of repeated recurrence of adult nasopharyngeal RMS with
limited toxicities.
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