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Long-term Survivors of Adult Rhabdomyosarcoma of
Maxillary Sinus Following Multimodal Therapy: 

Case Reports and Literature Reviews

Tsung-Han Wu, MD; Jen-Seng Huang, MD; Hung-Ming Wang1, MD; 
Cheng-Hsu Wang, MD; Kun-Yun Yeh, MD

Rhabdomyosarcoma of the maxillary sinus is uncommon in adults. The clinical course
and appropriate treatment strategy for the disease remains to be elucidated. This article
describes two adult patients with rhabdomyosarcoma of the maxillary sinus who achieved
long-term survival after undergoing multimodal therapy. We also reviewed the literature
regarding 23 patients who were 15 years of age or older and had rhabdomyosarcoma of the
maxillary sinus and were treated between 1950 and 2000. Results of our analysis suggest
that multimodal therapy may become the mainstay treatment for adult rhabdomyosarcoma of
the maxillary sinus. We believe that adequate surgical procedures, planned radiotherapy,
aggressive chemotherapeutic agents and the best supportive care for complications may
improve the prognosis of patients with this disease. (Chang Gung Med J 2010;33:466-71)
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Rhabdomyosarcoma (RMS) originates from
immature mesenchymal cells that are committed

to skeletal muscle differentiation. It is considered to
be the most common malignant tumor of soft tissue
in children under 15 years of age, accounting for 5%
to 10% of all childhood malignancies.(1)

There are quite different clinical courses and
outcome between adult and child patients of rhab-
domyosarcomas. Adult rhabdomyosarcomas do not
show a male preponderance, as is noted in pediatric
patients. Adult rhabdomyosarcomas occur with a
predilection in the extremities, while pediatric rhab-
domyosarcomas occur predominantly in the head
and neck sites. More than 60% of adult patients have
regional and distant metastases at diagnosis, mainly
in the lung and bone. By contrast, only 15% of chil-
dren with rhabdomyosarcomas present with metasta-

tic diseases, which carry a poor prognosis. Using a
multimodal treatment strategy combing surgery,
chemotherapy and radiotherapy, the five-year sur-
vival rate in children significantly improved from
25% in 1970 to 75% at present. Although experi-
ences from childhood RMS are extrapolated widely
to adults with this disease, therapeutic success has
been limited and long-term survival rates remain
poor with a range of 35-45%.

The head and neck is an extremely rare location
of adult rhabdomyosarcomas, and the five-year sur-
vival rate is 8% or less in this situation. They should
be considered as a distinct clinical entity with special
considerations for their management from that of
pediatric rhabdomyosarcomas. RMS of the paranasal
sinus accounts for 10% to 15% of adult head and
neck RMS.(1) These tumors are often advanced and
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locally invasive, and the ethmoid or maxillary sinus
is the most common site affected.(1)

Although a clinical series of RMS in the maxil-
lary sinus have been discussed,(2) some intriguing
phenomena regarding tumor characteristics and treat-
ment modality remain to be discussed. Moreover, a
poor prognosis is associated with maxillary rhab-
domyosarcoma rather than that in paranasal sinuses
because extensive local disease is usually found at
the time of diagnosis, making surgical excision diffi-
cult or impossible, and because these tumors have
often metastasized already when treatment is initiat-
ed. Reports in the literature have presented encourag-
ing results in the therapy of childhood rhab-
domyosarcoma, using combinations of surgery,
radiotherapy and chemotherapy. The effects of such a
combined regimen may improve the results for adult
rhabdomyosarcoma.(1-3)

Herein, we describe two cases of adult RMS of
the maxillary sinus that reached complete response
and long-term survival following multimodal thera-
py. These patients’ treatment outcomes suggested
that intensively planned therapy is feasible and toler-
able in patients with advanced adult RMS of the
maxillary sinus. A retrospective review was also
conducted on patients older than 15 years of age who
had RMS of the maxillary sinus between 1950 and
2000. Tumor characteristics and the treatment
modality of this specific disease are discussed.

CASE REPORTS

Case 1
A 22-year-old woman was hospitalized in

December 1989 with a 1-month history of epistaxis.
Imaging evaluation and pathologic analysis con-
firmed embryonal rhabdomyosarcoma of the left
maxillary sinus (Fig. 1), placing the patient in the
Intergroup Rhadomyosarcoma Study (IRS) group III.
The patient received four courses of preoperative
chemotherapy consisting of doxorubicin (50 mg/m2),
dacarbazine (1000 mg/m2), vincristine (1.4 mg/m2),
and cyclophosphamide (700 mg/m2) at 4-week inter-
vals, and radiation therapy (total 2,800 cGy). After
radical maxillectomy, the patient received adjuvant
chemoradiotherapy with high-dose methotrexate (2
g/m2), followed by a tumor bed boost with radiation
(600 cGy). The cancer reached complete remission
and at the time of writing, she has remained well

during 19 years of regular follow-up at our clinic.

Case 2
A 16-year-old girl presented to the outpatient

clinic in August 1996 with a 1-month history of right
hemifacial pain. The physical examination showed a
tender mass, about 5 x 3 cm, in her right cheek (Fig.
2). After imaging evaluation and total maxillectomy,

A

B

Fig. 1 (A) The computed tomography of head and neck
shows a tumor occupied left maxillary sinus which extends to
nasal cavity. (B) Tumor cells with large round nuclei.
Rhabdomyosarcoma of the embryonal type. H & E x 100.
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the pathologic analysis revealed embryonal rhab-
domyosarcoma of the right maxillary sinus, placing
the patient in IRS group III. Postoperatively, she
received four courses of chemotherapy consisting of
vincristine (1.4 mg/m2) and actinomycin D (1
mg/m2), repeated at 3- to 4-week intervals, and radia-
tion therapy (total 6,840 cGy). The patient responded
well to this multiagent therapy and the cancer
reached complete remission. She has been free from
any local recurrence and has undergone regular fol-
low-up at our clinic for more than 12 years.

DISCUSSION

In reviewing the literature of patients older than
15 years with RMS of the maxillary sinus between
1950 and 2000, a total of 23 patients were obtained,
including two from our own experience. The patients
were analyzed with respect to the following: (1) age
and gender; (2) symptoms at presentation; (3) histo-
logical classification; (4) tumor stage; and (5) modal-
ity of therapy. The cases were culled from larger
head and neck neoplasm series or from articles
attempting to illustrate tangential points.

Clinical stages of the patients were obtained
from the descriptions in the published reports or the
patients’ medical records. The patients were classi-

fied into groups I through IV, based on the amount of
tumor resected as defined by the IRS clinical group-
ing classification.

To offset the problems of the rarity of this dis-
ease, the small number of patients and the incom-
plete medical records in this series, a descriptive for-
mat was adopted to present the results.

Age and gender
Patient ages ranged from 15 to 77 years and the

median age was 29.2 years. More than two-thirds of
patients were younger than 30 years of age at diagno-
sis, with a rapid drop-off in reported cases thereafter.
Fourteen patients were female (60.9%) and nine
patients were male (39.1%) in the current analysis.
The sex distribution of this study showed a modest
preponderance of females to males (1.5:1) overall.

Symptoms, tumor stage and histological classi-
fication

The median delay from the onset of symptoms
to the time of diagnosis was 75 days (range, 1 day to
7 months). The possible causes of delay in diagnosis
included suspected infection, failure to establish cor-
rect diagnosis, history of trauma, prolonged observa-
tion of mass, and delay in seeking medical advice
and so on. The common presenting symptoms
included nasal congestion, nasal discharge and epis-
taxis, which comprised 42.9% of total cases. Pain of
the cheek was the major facial symptom (22.8%). If
RMS invaded the orbits, proptosis and visual distur-
bance were the main ocular symptoms (22.8%). Late
diagnosis may affect the prognosis and treatment
outcomes of patients with this specific disease.
Therefore, a timely tissue biopsy is prudent if infec-
tion has not improved after drainage and antibiotic
use, or if unexplained facial swellings persist for
more than 1 month.

More than 95% of reported cases of adult RMS
of the maxillary sinus were classified as IRS group
III at diagnosis. Only two patients presented with
bone and bone marrow metastases as IRS group IV
(case 19 and 20).

The pathological feature revealed that the
embryonal form was by far the most frequent lesion,
accounting for 47.8% of the total cases. Alveolar and
pleomorphic subtypes represented up to 42.4% and
9.8% of cases, respectively. No botryoid form was
found in this analysis.

Fig. 2 The computed tomography of head and neck reveals a
soft-tissue density tumor extending from right maxillary sinus
to face, combined with bony destruction.



Chang Gung Med J Vol. 33 No. 4
July-August 2010

Tsung-Han Wu, et al
Adult rhabdomyosarcoma of maxillary sinus

469

Treatment modality
More than 65% of the patients received surgical

treatment in our analysis. Surgical procedures includ-
ed the Caldwell-Luc approach (two cases), extended
Denker’s operation (two cases), maxillectomy with-
out orbital exenteration (one case), maxillectomy
with orbital exenteration (three cases) and radical
maxillectomy (seven cases).

Since most patients with adult rhabdomyosarco-
ma of the maxillary sinus were in the advanced
stages at the time of diagnosis, radiotherapy and
chemotherapy were used as an adjunctive therapy.
The percentage of patients receiving radiation thera-
py was 82.3%. The range of the total radiation dose
was from 3,500 cGy to 6,840 cGy. The median dose
of radiation was 5400 cGy. 52.1% of the total cases
received chemotherapy. More than three-fourths of
these patients were treated with at least three agents.
A wide variety of protocols were used with com-
bined chemotherapy, most of which contained dox-
orubicin, vincristine and/or cyclophosphamide/ifos-
famide. These regimens were applied in neoadjuvant,
concurrent chemoradiotherapy and postoperative
adjuvant settings.

Of the 23 patients in the current series,(2-20) 18
(78.2%) received two treatment modalities, including
six who underwent surgery plus radiotherapy, one
who underwent surgery plus chemotherapy and four
who underwent radiotherapy plus chemotherapy. Six
patients received surgery, chemotherapy and radio-
therapy.

The tumors derived from the maxillary sinuses
were advanced, and the patients were less tolerant of
complications after surgery.(1) Additionally, the intro-
duction of new chemotherapeutic agents and a new
mode of radiotherapy translated into significant
improvements in survival in patients with pediatric
RMS during the past 25 years. Chemoradiotherapy
appears to be the mainstay treatment and the role of
surgery has been drastically reduced and has become
an alternative for local radiotherapy, partial removal,
biopsy of the tumor or a salvage protocol. However,
surgery should be recommended as an option for
management in light of the known complications of
existing therapy.

In conclusion, we demonstrated that there were
two long-term survivors with adult RMS of the max-
illary sinus following surgery and chemoradiothera-
py. We believe that employing adequate surgical pro-

cedures, planned radiotherapy, aggressive
chemotherapeutic agents and the best supportive care
for complications may offer the optimal treatment
protocol for improving the prognosis of patients with
this disease. Because most current literatures are case
reports and lack information on the long-term out-
come of treatment, we also hope that there will be a
randomized trial to better define the role of com-
bined modality therapy in the coming years.

REFERENCES

1. Nayar RC, Prudhomme F, Parise O Jr, Gandia D,
Luboinski B, Schwaab G. Rhabdomyosarcoma of the
head and neck in adults: a study of 26 patients.
Laryngoscope 1993;103:1362-6.

2. Peters E, Cohen M, Altini M, Murray J. Rhabdomyosar-
coma of the oral and paraoral region. Cancer
1989;63:963-6.

3. Grieman RB, Katsikeris NF, Symington JM. Rhabdomy-
osarcoma of the maxillary sinus: review of the literature
and report of a case. J Oral Maxillofac Surg
1988;46:1090-6.

4. Pastore PN, Sahyoun PF, Mandeville FB. Rhabdomyosar-
coma of the maxillary antrum; 7 year survival following
surgical excision and radiation therapy. AMA Arch
Otolaryngol 1950;52:942-7.

5. Riopelle JL, Theriault JP. An unknown type of soft part
sarcoma: alveolar rhabdomyosarcoma. Ann Anat Pathol
1956;1:88-111.

6. Allen GW. Embryonal rhabdomyosarcoma of the nose
and maxillary sinuses. Arch Otolaryngol 1960;72:477-8.

7. Taguchi H. Rhabdomyosarcoma of the nasal region.
Report of two cases. Jibiinkokatembo 1964;7:258.

8. Masson JK, Soule EH. Embryonal rhabdomyosarcoma of
the head and neck. Report on eighty-eight cases. Am J
Surg 1965;110:585-91.

9. Williams AO, Martinson FD, Alli AF. Rhabdomyosar-
coma of the upper respiratory tract in Ibadan, Nigeria. Br
J Cancer 1968;22:12-8.

10. Dabezies OH, Naugle TC Jr. Alveolar rhabdomyosarcoma
of paranasal sinuses and orbit. Arch Ophthalmol
1968;79:574-7.

11. Bailey BJ, Lawrence RA. Rhabdomyosarcoma of the
maxillary sinus. Trans Am Acad Ophthalmol Otolaryngol
1972;76:1375-7.

12. Yoshimi M, Kawai H, Sakuma T, Ushigome S, Kirino Y,
Shinagawa T. Rhabdomyosarcoma in otolaryngological
field. Oto-rhino-laryngology 1972;15:783-92.

13. Koike S, Shizuku S. Practica Otologica 1979;63:539-45.
14. Kanegaonkar G, McDougall J, Grant HR. Rhabdomyosar-

coma of the maxillary antrum in an adult. A case report
with ultrastructural observations. J Laryngol Otol



Chang Gung Med J Vol. 33 No. 4
July-August 2010

Tsung-Han Wu, et al
Adult rhabdomyosarcoma of maxillary sinus

470

1981;95:863-72.
15. Suzuki M, Kobayashi Y, Harada Y, Kyo T, Dohy H,

Kuramoto A, Etoh R. Rhabdomyosarcoma of the maxil-
lary sinus. A case report. J Laryngol Otol 1984;98:405-
15.

16. Bouvier DP, Fox CW Jr, Frishberg DP, Kozakowski M,
Cobos E. A solitary testicular relapse of rhabdomyosarco-
ma in an adult. Cancer 1990;65:2611-4.

17. Walton RC, Ellis GS Jr, Haik BG. Rhabdomyosarcoma
presumed metastatic to the orbit. Ophthalmology
1996;103:1512-6.

18. Ogawa I, Takata T, Nikai H, Suei Y, Ishikawa T. Alveolar
rhabdomyosarcoma (solid variant) of the maxillary sinus
in an adult. Int J Oral Maxillofac Surg 1996;25:122-3.

19. Lai CR, Hsu CY, Tsay SH, Hung C. Adult embryonal
rhabdomyosarcoma metastatic to the breast and diagnosed
by fine needle aspiration. A case report. Acta Cytol
1997;41:845-8.

20. Persic M, Roberts JT. Alveolar rhabdomyosarcoma
metastatic to the breast: long-term survivor. Clin Oncol
1999;11:417-8.



471

1

(multimodality therapy) 
1950 2000 15 23 

( 2010;33:466-71)

1

97 10 22 98 5 4
204 222

Tel.: (02)24313131 3168; Fax: (02)24315342; E-mail: yehtyng@hotmail.com


