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Introduction

Rhabdomyosarcoma(RMS) is a highly malig-
nant soft tissue sarcoma that can arise in any
site of the body containing striated muscle or its
mesenchymal anlage. Because RMS is protean
in its presentation, site, stage and extent of disease.
and pathologic characteristics of the tumor cont-
ribute to prognostic factors that influence thera-
peutic decisions. These factors are interrelated
and best discussed as a function of specific site.
The most frequently involved site is the head and
neck area(43%)D.

RMS of the head and neck is primarily a di-
seasc of childhood. as opposed to peripheral ske-
letal RMSs, which are more common in the 40~
60 age group. and may be considered separately
from other RMSs, as they create specific problems
and have a distinct prognosis®).

Radiation therapy can contribute significantly
to the local control of the primary site. Surgical
excisions of RMS of the head and neck area are
usually not reasonable if one wishes to avoid mu-
tilation or loss of function®¥,

In recent years reports have called attention
to the improved results in the management of
RMS with coordinated, multidisciplinary treat-
ment, and combined extended chemotherapy¥3’®
78

We have made pathological and clinical obser-
vations on 22 cases of RMS arising in structures
of the head and neck. The following retrospective
study was undertaken to evaluate site, stage and
extent of disease, and pathologic characteristics
of the tumor contribute to prognostic factors that

influence therapeutic decisions.

Materials and Methods

Fifty-two patients with a diagnosis of RMS pre-
sented at the department of Radiation Oncology.

Yonsei University Hospital from 1976 through
1987. Among them, 22(42.3% ) had RMS origina-
ting in the head and neck(Fig. 1).

The site of the primary tumor are listed in Table
1. Six of 22 tumors originated in the orbit. The
seven tumors occurred in the maxillary antrum,
middle ear canal. nasal cavity. and nasopharynx
(termed parameningeal sites). In nine patients,
the primary site was in the cheek or adjacent area,
i.e., parotid, neck or cheek.

The ages on admission ranged from eight mon-
ths to fifty-eight years. The distribution of the pa-
tients by age is shown in Fig. 2. The presence
of more female than male patients is not accord
with the reports by most authors that male patie-
nts outnumber female patients slightly.

All patients were staged according to the Interg-
roup Rhabdomyosarcoma Study(IRS) grouping
system, fourteen patients(63.6% ) had stage 11l and
5(22.7%) had stage IV discase. There were only
three patients(13.6%) who had stage I or II di-
sease and received complete resection grossly(Ta-
ble 2).

The histological distribution was analyzed in
all patients except six, the embryonal form was
most common, accounting for 81.2% (13 cases).
and remainder were alveolar form and there was
no pleomorphic form(Table 3).

Although radiation therapy and combination

H & N(423%)

\N_/ L7 GuGs.a%)

Trunk & RP(21.1%

Fig. 1. Distribution of primary tumors.



Table 1. Distibution bv site Table 2. Relationship of primarv sites 10 clinical

Primarv Site No. of Pts.( %) groups
Orbit 6(27.3) . . Clinical Groups
Parameningeal sites 7(31.8) Primary Sie I I il I\
Maxillary antrum 3(18.6) Orbit 0 1 3 2
Middle ear canal 2( 9.1) Parameningeal 0 0 4 3
Nasal cavity 1( 4.5) Other H & N 1 1 7 0
Nasopharvinx 1( 4.5) Total 1 2 14 5
Other Head & Neck 9(40.9)
Neck 5(22.7) Table 3. Relationship of primary sites to pathologi-
Parotid 20 9.1) cal subtypes tor 16 patients™
Cheek 2( 9.1 ) ) Pathological Subtvpes
Toual 22(100) Primary Site Embrv. Alveo. Pleom.
. ) Orbit 5 0 0
chemotherapy after the conservative surgery was Parameningeal 9 9 0
recommended. five patients reccived postopera- Other H & N 6 1 0
tive radiation therapy only because of financial Total 18 3 0

problem(Table 4). “Exclusion of 6 Pts with undetermined pathological
All paticnts were treated with CO-60 teletherapy subtvpes

unit or 4MV Linac X-ray. The tumor volume was
Table 4. Treatment modalities

adequately dcelineated by physical cxamination.
Treatment modahitics
Op.+RT+CT  Op.+RT

surgical findings. and radiographic procedures. Primarv Site

The dosec to the primary site was less than 5.000

] Orbit 4 2
c¢Gy in seven cases. and more than 5.000 cGy - . .
Parameningeal 5 2
in fifteen cases. delivered in daily fractions of 180 Other H & N 8 1
to 200 ¢Gy. treating 5 days per week(Table 5). Total 17(77.3%) 5(22.3%)
Chemotherapy with VAC(Vingcristine. Actino-
mycin-D. Cyclophosphamide) regimens was used Table 5. Radiotherapv dose
for 3 months in 7 cascs. 6 months in 4 cascs. Dose (¢Gv)* No. of patients(%)
and more than 6 months in 6 cases (Table 6). —2999 2(.9.1)
All paticnts continued to be examined by phy- 30003999 20.9.1)
4000—4999 3(15.6)
5000— 5999 9(40.9)
14 —
6000 — 6(27.3)
12 Average age : 16 yr.(8mo.-58yr.) “1.8—2 Gv/dav, 5 davs/wk
10+ MIF=9:113
8 Table 6. Chemothcrapy
—17/22(77.3%)
6 — Regimen © VAC(Vincristine, Actinomvcin-D,
41 s Cvclophosphamide)
— Duration ;. —3 mo L7 pts
21 —t 8—6 mo o4 pts
O T —— l v 6 mo — 16 pts

1-10 11-20 21-30 31-40 41-50 51-60 61-70

Fig. 2. Distribution by sge.



sical and radiological examination every 3 mon-
ths during the first two years and at six-month
interval thereafter. Survival was calculated from
the start of radiation therapy to the date of death
or the most recent follow-up date if the patient
was alive. The survival curves were plotted using
the life table method.

Results

The initial complete response rate for stage 1II
patients was 50 % as compared to stage IV patients
with 0% (Table 7).

Local control was achieved in 85% (11/13)
when patients were irradiated more than 5,000
¢Gy. as compared to 50% (3/6) with less than 3,
000 cGy(Table 8).

The overall five-year discase free survival rates
by primary site were 50% for orbital origin and
16.7% for parameningeal sites(Fig. 3).

The five-year survival rates for stage Il and
IV were 32.1% and 0%, respectively(Fig. 4).

The five-year survival rate for the embryonal
subtype was 32.5% as compared to 0% for the
alveolar form(Fig. 5).

The five-year survival rate was 33.3% when the
combination chemotherapy was used, as compa-
red to 0% when chemotherapy was not combined
(Fig. 6).

Discussion

Although RMS may arise in virtually any site
of the body containing striated muscle or its me-
senchymal anlage, the most frequently involved
site is the head and neck area(43%), in which
9% of tumors are confined to the orbit. Other
common sites in the head and neck include the
paranasal sinuses., oropharynx and nasopharynx,
and the temporoparotid areal).

RMS most commonly occurs in the chil-
dhood/adolescent years. There are two peak age
frequences, one at age 2 to 6, primarily with tumor

Table 7. Response rate in patients of clinical group

mé&w
R Clinical Groups Total
esponse ot
P m (%) N (%)
CR 7(50.0) 0 7(36.8)
PR 5(35.8) 2(40.0) 7(36.8)
NR 1( 7.1) 2(40.0) 3(15.8)
PD 1( 7.1) 1(20.0) 2(10.6)
Total 14(100) 5(100) 19(100)
Table 8. Response by RT dose
Respo
RT Dose pome Total
CR PR NR PD
—2999 0 0 1 1 2
3000—3999 0 1 1 0 2
4000—4999 1 1 0 0 2
50005999 3 3 1 1 8
6000 — 3 2 0 0 5
Total 7 7 3 2 19
% survival
0 —
= Orbit (n=8)
.. other H& N (n=_9)
— Pardraningeal (n=7)
50.0%
37.6%
20 16.7%
0
0 12 24 36 48 60
Months

Fig. 3. Disease free survival rates bv primary site.

% survival
100 -
—GIV(n=4)
80 =~ GII(n=18)
60
40 32.1%
20
0

0 12 24 36 48 60
month

Fig. 4. Disease free survival rates by clinical group.
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Fig. 5. Disease free survival rates by pathological sub-

tvpe.

% survival

100
- - OP+RT+CT(n=17)
80 = OP+RT(n=8)
60
40¢ 333%
20
0
0 12 24 36 48 60
month

Fig. 6. Discase free survival rates by treatment moda-

litv,

of the head and neck. prostate. vagina. and uri-
nary bladder : and onc in adolescence, with tu-
mors of the extremity, testis, or paratesticular tis-
sues?),

RMSs are classified into 3 histological types
» embryonal. alveolar, pleomorphic. The embry-
onal is the most frequent type(70% ) followed by
the alveolar(20% ). plcomorphic is the “adult” va-
ricty and is rarely described today. Embryonal
RMS occurs most commonly in the head and
neck region and is primarily a tumor of young
children up to the age of 5. Alveolar RMS is more
frequently scen in the extremities and are mainly
tumors of adolescents and young adults from 10

to 25 vyears of age”.

In gencral. progression of RMS seems to invo-
tve local structures early. and eventually spreads
to distant sites by both hematogenous and lym-

phogenous  flow”’.

The biological behavior of
RMS. however, scemed to be greatly influenced
by the anatomic location of the primary tumor
and the histologic subtype'®. The orbit is a fre-
quent primary sitc and associated with a good
prognosis' V7). Probably this is related to the
paucity of lymphatics in the orbit and its bony
confines, which makes wide invasion of tumor
less likely and carlier diagnosis more probable.
In contrast to the good prognosis of orbital Ie-
sions, tumors located in the nasal cavity. naso-
pharynx and maxillary antrum(termed parame-
ningeal sites). irrespective of their histologic subt-
ypes, have a poor prognosis presumably because
of abundant lymphatics, case of extension to nei-
ghboring structurcs. and lack of anatomical confi-
nes to the tumor.

It is known that lymph node metastases may
appear in approximately [5% of extraorbital head
and neck sites, most commonly when the naso-
pharynx is the primary sitc. Hematogenous meta-
stascs arc detected at the time of presentation in
approximately 20% of patients, the most common
sites are the lung. bone marrow, bone, liver, dis-
tant muscle. and breast'?,

A multdisciplinary approach using surgery. ir-
radiation, and chemotherapy is important in the
management of RMS : however, the optimal se-
quence and specific application of each modality
arc still being investigated.

RMSs are invasive tumors that characteristica-
lly are poorly circumscribed and are surrounded
by a pseudocapsule, which makes complete resec-
tion from normal surrounding tissue technically
challenging and difficult to judge accurately.

The concept of “reasonable surgery” evolved,
in which less destructive and disfiguring operative
procedures were used!¥. Reasonable surgery imp-

lies removal of bulk tumor with maximal conser-



vation of anatomical structures. enhanced prescr-
vation of vision. voice, deglutition, and appcara-
nce in patients with primary tumors of head and
ncek.

Initial intensive chemotherapy is now being
used as a mecans of providing pharmacologic de-
bulking. potentially allowing for a more conserva-
tive surgical approach. or more localized radia-
tion therapy. However. chemotherapy alonc is not
adequate to eradicate gross discase'>. Among pa-
tients with head and neck primary tumors, 29%
developed local recurrences with intracranial cx-
tension and died from locoregional uncontrolled
disease. The most extensive experience in combi-
nation chemotherapy is with VAC or VAC plus
Adriamycin(VACA).

Adequacy of irradiation implies careful atten-
tion to volume as wcll as dosc. Because RMS
tends to infiltrate tissue planes widely. tumors of-
ten cxtend beyond a fascial compartment. and
when near the central nervous system. tend to
cxtend to the meninges beyond the obvious visible
margins. Treatment portals should be designed
to encompass the involved region at the time of
presentation before chemotherapy. with wide ma-
rgins encompassing surgical sites and biopsy tra-
cks.

High-dose irradiation is necessary to ensure lo-
cal control even when multiagent chemothcrapy
is given. Local control of gross disease requircs
radiation doses of 50 Gy to 55 Gy, whereas micro-
scopic discase can often be controlled with doses
less than 50 Gy'®.

Conclusion

From the analysis of our own experience and
literature review, we concluded as follows :

1) H& N RMS is far more common in child-
ren. and embryonal subtype is most frequent,

2) Better prognosis is suspected in orbital ori-

gin, embryonal subtype, and lower clinical group.

3) Combined modality thcrapy is recommen-

ded to improve curc rate and quality of life.
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