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Abstract

Background—Despite the improvement in survival of pediatric patients with
rhabdomyosarcoma, the outcome of patients with sinonasal rhabdomyosarcoma is poor and has
not significantly changed. Since few institutions have extensive experience with sinonasal
rhabdomyosarcoma in children and adults, our objective was to determine prognostic factors and
treatment outcomes for this rare malignancy.

Methods—A retrospective review was performed of consecutive patients with sinonasal
rhabdomyosarcoma treated at our institution from 1992 to 2012. Kaplan-Meier estimates and the
log rank test were performed to determine factors associated with disease recurrence and disease
specific survival.

Results—Initial remission was achieved in 12 of the 16 patients. Age younger than 18 years
(n=9) was a positive prognostic factor, as there were no recurrences (p<0.01) and no deaths
(p<0.01). The alveolar subtype was a poor prognostic factor, as four of the five patients with this
histology died of disease (p<0.01), and both patients with initial remission developed recurrence
(p<0.01). Presentation with later TNM stage was also significant for poorer survival, as two of the
three patients with stage IV died of disease (p=0.05). Patient sex and treatment modality were not
significant.

Conclusions—Although the sinonasal region is an unfavorable site for rhabdomyosarcomas, in
our series patients younger than 18 years and those with embryonal or botryoid subtypes
responded very well to current multimodality treatment. However, a poor prognostic trend is
evident in patients with sinonasal alveolar rhabdomyosarcomas, as they appear to present more
often with regional and distant metastases, have increased recurrence, and decreased survival.
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Introduction

Methods

Rhabdomyosarcomas are rare soft tissue malignancies which arise from myogenic cells and
most commonly occur in the pediatric population. Although it is the most common soft
tissue malignancy in children, the incidence is only 0.4414 per 100,000 children per year.!
Despite this low incidence, the head and neck region is one of the most commonly affected
sites, accounting for nearly one third of the cases.13 In patients with head and neck
rhabdomyosarcoma, over two-thirds occur in patients younger than 20 years of age.*

In the head and neck, parameningeal rhabdomyosarcoma carries a significantly worse
prognosis compared to the orbit or non-parameningeal subsites and has a propensity for
skull base infiltration and intracranial involvement. Locations for parameningeal
rhabdomyosarcoma include the paranasal sinuses, nasal cavity, nasopharynx, infratemporal
fossa, pterygopalatine fossa, middle ear, and mastoid.® Five-year survival decreases from
nearly 85% for patients with orbital rhabdomyosarcoma to 50% for those with the
parameningeal tumors. 4

Over the last forty years, the Intergroup Rhabdomyosarcoma Study Group (IRSG) has
conducted considerable research into optimal treatment regimens for pediatric patients with
rhabdomyosarcoma that include chemotherapy, radiation therapy, and surgery. With
multimodality treatment, overall survival for patients with any type of rhabdomyosarcoma
has improved from 55% to 71% over the study period from 1972 to 1997.

Despite the improvement in overall survival of pediatric patients with rhabdomyosarcoma,
few institutions have extensive treatment experience with parameningeal
rhabdomyosarcoma in children and adults due to the rarity of these tumors. A recent
retrospective review of the Surveillance, Epidemiology, and End Results (SEER) database
did not shown an improvement in survival over the study period of 1973 to 2007.4 Our
objective was to review both pediatric and adult patients with parameningeal
rhabdomyosarcoma that involved the sinonasal region treated at our tertiary academic
institution over the last 20 years in order to provide further information on the prognostic
factors and treatment outcomes of this rare malignancy.

Our study was approved by the Institutional Review Board of the University of California at
Los Angeles. We retrospectively reviewed the clinical data of all consecutive patients with
head and neck parameningeal rhabdomyosarcoma that were treated and followed at a single
tertiary academic medical center from January 1992 to August 2012. Sixteen patients were
included in the study, and the follow-up after diagnosis varied from 7 to 231 months
(median: 24.5 months). The main outcome measures were disease recurrence and disease
specific survival over the study period.
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Patient characteristics that were analyzed included age, sex, histopathologic subtype, pre-
treatment TNM clinical stage, and treatment regimen, which consisted of primary
chemoradiation with or without surgery. A distinction was made between patients younger
and older than age 18, since that is the age at which patients transition from pediatric to
adult primary medical care at our institution. The TNM classification was based on pre-
treatment imaging, including computed tomography, magnetic resonance imaging, and
positron emission tomography. The definitive treatment regimens for every patient included
in our study were based on the IRSG recommendations.® The “gold standard” treatment
since the early 1990s for parameningeal rhabdomyosarcoma includes multiagent
chemotherapy and external beam radiation. Both of these treatment modalities were used in
all of our patients.

The Kaplan-Meier estimates of the survival and recurrence probabilities were visualized in
graphical displays (Figures 1-3). Differences in survival distributions such as age (< 18),
sex, TNM stage (11, 111, V), treatment, and alveolar subtype were tested with the log-rank
test. Follow-up time was from the date of the start of treatment for the primary tumor to date
of last contact or death. Remission was defined as the disappearance of the tumor on
imaging studies and/or physical exam.

Over the 20-year study period, we identified 16 patients with head and neck parameningeal
rhabdomyosarcoma who were treated and followed at our tertiary academic medical center
from January 1992 to August 2012. All 16 patients had tumors primarily located in or had
extension to the sinonasal region. There were no patients with primary middle ear or mastoid
tumors. The distribution of patient clinical characteristics and the treatment outcomes are
shown in Table 1. Our cohort included five males (31%) and 11 females (69%) with an age
range at time of diagnosis of 2 to 70 years (median: 17 years). Nine patients were younger
than 18 years.

Regarding histopathological subtype of rhabdomyosarcoma, eight patients had embryonal
(50%), five had alveolar (31%), two had botryoid (13%), and one was not otherwise
specified (6%). Of the 16 patients, six were classified as TNM stage 11 (38%), seven as stage
I11 (44%), and three as stage 1V (19%).

In our analysis of the prognostic factors on treatment outcomes (Table 2), age less than 18
years at diagnosis was significant for both decreased recurrence and improved survival
(Figure 1). Eight of the nine pediatric patients had initial remission after primary treatment,
and none have developed recurrent disease (p<0.01). There have been no deaths among
these nine patients, and only one is alive with disease undergoing further treatment (p<0.01).

Regarding the specific histologic subtype, patients with alveolar tumors have poorer
outcomes. Four of the 16 patients (25%) in our cohort died of disease, all of whom had
alveolar rhabdomyosarcoma (p<0.01) (Figure 2). No patients with embryonal or botryoid
tumors died of disease. Furthermore, of the two patients with alveolar rhabdomyosarcoma
who had initial remission, both developed recurrence (p<0.01). Using Cox proportional
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hazard univariate analysis, the alveolar subtype had a hazard ratio of 13.29 (95% CI: 1.19,
148.9, p=0.036) for disease recurrence, suggesting the possibility of a large effect.

The only other significant prognostic factor was TNM stage at diagnosis. Patients with stage
IV disease had poorer survival, as two of the three patients with stage 1V disease died
(p=0.05) (Figure 3). There were only two deaths among the other 13 patients, including one
of six with stage Il disease, and one of seven with stage I1l disease. However, among the
patients who achieved initial remission, TNM stage was not significant for recurrence
(p=0.78). Similarly, patient sex and whether surgery was used in addition to chemoradiation
were not significant for recurrence or survival.

Multiagent chemotherapy and external beam radiation were used in all patients. The exact
chemotherapy treatment records were available for 15 of the 16 patients. In our cohort,
patients most commonly received vincristine (n=15), actinomycin D (n=14),
cyclophosphamide (n=10), ifosfamide (n=6), and etoposide (n=4). All patients survived long
enough to complete a definitive course of radiation therapy to the primary tumor site. Patient
specific radiation treatment summaries were available for 10 of our patients, and the range
of radiation dose was 3600 to 6600 cGy (median= 5040 cGy), over approximately a six-
week period.

Surgery was included in the primary treatment regimen in six patients. Two patients had
prechemoradiation procedures. In one case, wide local excision was performed of an

isolated 1.3x1 cm well-encapsulated nasal cavity mass for diagnostic purposes in a 3 year-
old female. The second patient was a 26 year-old male who had an endonasal endoscopic
debulking procedure for diagnostic and therapeutic purposes for an acute decrease in vision
after presenting with orbital compression from tumor invasion through the lamina
papyracea. Surgical margins were positive in both of these patients. In the case of the 3 year-
old, she completed chemotherapy with vincristine and actinomycin D, as well as radiation
with a total dose of 3600 cGy, and is disease free 13 months since diagnosis. The 26 year-
old male had positive margins at the skull base after his endoscopic debulking procedure. He
subsequently underwent chemoradiation and was disease free on imaging and physical exam
immediately after treatment. However, he then developed regional recurrence and died 41
months after diagnosis.

Four other patients had surgery at the end of chemoradiation. Indication for surgery after
chemoradiation was suspected residual tumor on imaging. Three of these four cases were
endoscopic sinus surgeries or a Caldwell-Luc procedure for persistently opacified sinuses
and suspected tumor. A fourth case was an open procedure for a 5cm tumor in the
infratemporal fossa. Surgical specimens had negative margins or were negative for viable
tumor in all cases. None of these four patients have evidence of persistent
rhabdomyosarcoma in the sinonasal region. Three patients are in remission, and one has
persistent lung metastases.
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Discussion

Parameningeal rhabdomyosarcoma is a rare malignancy with a historically poor response to
treatment.? Because of the low incidence, there is limited experience with the disease by
single institutions and a need for reporting on the prognostic factors and treatment outcomes.
Despite the improvement in relative survival for patients with all types of
rhabdomyosarcoma, as reported by the Intergroup Rhabdomyosarcoma Study Group
(IRSG), the five year survival for parameningeal tumors remains about 50% and does not
appear to be significantly changing.24

Turner et al.# recently published a retrospective review of head and neck rhabdomyosarcoma
that included 248 patients with parameningeal tumors from the Surveillance, Epidemiology,
and End Results (SEER) database, and the 5 year relative survival was 49.1%. The survival
rate did not significantly change over the study period of 1973 to 2007.4

In our series of sinonasal parameningeal rhabdomyosarcoma patients, we found that patients
younger than 18 years and those with embryonal or botryoid subtypes responded very well
to current multimodality treatment including chemotherapy, radiation, and surgery. Of the
11 patients with histology other than alveolar, all are alive at last clinical visit, including
only two with disease (median follow-up: 105 months). Of the nine patients younger than 18
years, eight are in remission after primary treatment and one is undergoing further treatment
(median follow-up: 134 months). None of these pediatric patients have developed
recurrence. The better prognosis in younger patients is consistent with an earlier case series
from MD Anderson and may be attributed to the decreased incidence of the alveolar subtype
in the pediatric population.®

Alveolar rhabdomyosarcomas are less common than the other histological subtypes in
younger patients.910 Bisogno et al.10 analyzed pediatric patients with rhabdomyosarcoma of
any location and found that adolescents 15 years of age and older were more likely to have
alveolar tumors compared to children younger than 15 years (47.4% versus 32.6%).
Additionally, the adolescents had poorer overall survival (57.2% versus 68.9%). In our
study, specific to sinonasal rhabdomyosarcoma, adults not only had poorer outcomes, but
were also more likely to have the alveolar subtype. Only one of the nine patients younger
than 18 years (11%) had a tumor of the alveolar subtype, and she was 17 years at diagnosis.
In contrast, four of the seven adults (57%) had alveolar rhabdomyosarcoma.

In addition to being more prevalent in adults, the alveolar subtype appears more aggressive
at presentation and in our cohort had increased risk for metastases. Determining regional
metastasis (Nx) in alveolar tumors has previously been shown to confer a significantly
worse survival.11 Three of the five patients (60%) with the alveolar subtype presented with
disease in the cervical lymphatics, including two (40%) also with distant metastases to the
humerus or abdomen and retroperitoneum. Additionally, one more patient who was initially
staged NO developed regional recurrence after primary treatment. This aggressive clinical
course was not as apparent in embryonal or botryoid rhabdomyosarcoma. Only three of the
other 11 patients (27%) without the alveolar subtype presented with regional neck disease,
and only a single patient (9%) presented with distant metastases to the lungs.
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Treatment for rhabdomyosarcoma can include different combinations of surgery,
chemotherapy, and radiation.® Surgery alone at the primary site may be sufficient if negative
margins can be obtained without causing significant morbidity. 8 However, for tumors near
the skull base, definitive diagnosis is often made late in the disease process, since clinical
presentation can be subtle and tumors are already locally invasive or have developed
metastases; thus, obtaining negative margins may be difficult.? In our study, surgery was
performed in four patients after chemoradiation for suspected persistent tumor on imaging.
A 26 year-old male and a 14 year-old female had excision of subcentimeter tumors in the
sphenoid and maxillary sinuses, respectively. A 17 year-old male had endonasal endoscopic
surgery for suspected tumor in the ethmoids and sphenoid due to opacified sinuses, but
pathology was not significant for any viable tumor, and he is in remission. Lastly, a 4 year-
old female had a partial mandibulectomy and parotidectomy, for a 5 cm residual tumor in
the infratemporal fossa. Negative margins were obtained. She has had no further treatment
and is disease free over 18 years after surgery. Although the number of cases is small, these
results suggest that surgery has an important role in parameningeal rhabdomyosarcoma after
chemoradiation therapy for improving outcomes of primary disease after tumor shrinkage.
Local control of disease was obtained in all four of these patients.

The present study holds a number of shortcomings. The study design is a retrospective case
series, which holds many inherent biases. However, the potential selection bias was limited
by including only chronologically consecutive parameningeal cases of patients that were
treated and followed at our institution. Ensuring the inclusion of all consecutive cases is an
advantage of an institutional case series. Another limitation is that only univariate analysis
was conducted. Multivariate models were attempted with stepwise or forward selection
algorithms but did not produce stable or convergent models for both recurrence or survival
models. With only 16 patients, the model cannot assess any relationships with more than one
variable. However, the results of the current study indicate that although parameningeal
rhabdomyosarcoma are unfavorable tumors, pediatric patients and patients with embryonal
or botryoid subtypes respond very well to multimodality treatment. Older patients (age > 18
years of age) present with a more aggressive clinical course, which appears to correlate with
the increased incidence of the alveolar histological subtype in older populations.

Conclusion

Although parameningeal rhabdomyosarcomas located in or involving the sinonasal region
are unfavorable tumors, in our series patients younger than 18 years and those with
embryonal or botryoid subtypes responded very well to current multimodality treatment.
Patients with alveolar rhabdomyosarcoma, which in our study is more common in adults,
appear to present more often with regional or distant metastases, have increased recurrence,
and decreased survival. Close coordination between head and neck surgeons, medical
oncologists, and radiation oncologists is critical to improve the treatment outcomes in these
patients with alveolar rhabdomyosarcoma.
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Figure 1.

Kaplan-Meier curves for the survival of patients younger than 18 years and older than 18
years at time of rhabdomyosarcoma diagnosis (P<0.01)
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Figure2.

Kaplan-Meier curves for the survival of patient with alveolar rhabdomyosarcoma and non-

alveolar rhabdomyosarcoma (P<0.01)
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Figure 3.
Kaplan-Meier curves for the survival of patients with TNM stage Il, I11, and IV

rhabdomyosarcomas (P=0.05)

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2015 March 13.



Page 11

Thompson et al.

snuis prouayds :SS ‘essoy aunefedobAiald :4dd ‘xade snonad :wd ‘xuAreydoseu :dN ‘paijioads asimiayio
10U :SON ‘AJIAeD [eseu :QN ‘snuis Asejjixew SN ‘essoj [esodwarelyul i1 | ‘A1sfins snuis 91dodsopus [euonauny :SS34 S[1ad J1e PIOWYIS :SJ ‘UoIeIpRIoWaYD 14D ‘8SeasIp YIM aAlfe :dMY Suolielns 1qqy

2 paseadaq (9) eisIp ‘12007 Te|oan|Y (OWTNGzZL) 111 dN S3 4'19
L2 pasesdad Iejoany (TIWTNGZL) Al | [e1ueidenul ‘4dd ‘SS ‘S3 S 4'€2
0T amv Iejoany (owoNezL) 1l SS SS EA
ABojoyzed ui Jowny
8 uolissiway a|qelA ou {(SS34) ¥o-isod SON (OWONezL) 1l SS S3 LT
annebau
suibrew (Jowny SIA [enpisal
9T amvy 10y o7 |[aMpred) ¥O-1sod [euofiquig (TIWONAZL) Al 411753 S IN‘9Z
9.7 uolssiway [euokiqug (oWoNazL) 111 3UON SN 4'9
L uolssiway [euokiqug (OWTNGzZL) 111 S3 SN 4'0L
annebau suibrew ‘(jowny 41|
1€2 uolssiway wag 1oy Assbins uado) Yo-1sod [euokiqug (oWoNazL) 111 sproBiakid pue S 41l 4y
annebau suibrew :(Jowny SS
S0T uoissiway [ENPIS31 JO UOISIOX®) YO-Is0d [euofiquig (owoNezL) 11 [elueIoRAUI ‘ST Ss 491
A amv (¥) leooT [euokiqug (OWTNeEZL) 111 d4dd ® SN s3 N'TZ
€LT uolssiway [euokiqug (oWONaz.L) 111 [elueioeIUL ‘SS ‘ST ON N6
anisod suibrew
€T uolssiway ‘(Uo1stoxa |eo0] dpIm) YO-aid [euokiqug (owoNezL) 11 3UON ON J'e
2Lt uolssiway ploAnog (OWTNGzZL) 111 S3 dN 4z
14 pasesdad Iejoany (TWTNOZL) Al 4.L1's3'ss 4dd 4'82
annisod
114 pasesdsq (¥) leuoifay sutbrew :(Buingep) ¥O-8.d Iejoan)y (OWONezL) 1 sprofliand ‘ss ‘s3 ON 4'92
vET uoissiway proAnog (owoNezL) 11 SS 'Vd ‘JIN ‘ploiseiN dN N6
(syiuow) (syjuow)
ssoubelp 90UB 1IN22Y ABojoyred
W0 1} [eAININS awo21N0 ol1awli] pueals 7 ABBINS Arewiid Jos|ewrqa | adAl oiBojosiH abes NN L uoisueIX3 Jown | uolreoo ] Arewlld | xeseby usired

SBLI02INQ JUBLUILaI | pUR SONSLIs1dRIRYD JUsed

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2015 March 13.



Page 12

Thompson et al.

Author Manuscript

(T00>)
1
0
(T00>)

(T0'0>)
)
0
(T00>)

0T

T

1T

A19bIng + uoneipeloway
uoneIpelowsayD
Kilepol\ wiswyess |

afewad
afeIN
X3S
Al
11
1l
abe1s AINL
Jej03A[e-UON
BRI
adAigns [ea160j0ISIH
sleah gT<
sieak gT>

by

(enfen-d) syresq Jo #

(enen-d) saous 11n3eyY Jo #

(9T=u) swelred Jo #

101024 213150U60 Id

¢ ?olgel

Author Manuscript

[eAIAINS pUR 80UB1INJ3Y J0J S1010eH onsoubold

Author Manuscript

Author Manuscript

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2015 March 13.



