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Introduction

Rhabdomyosarcoma has not proved o be as sen-
sitive to chemotherapeutic agents as nephroblas-
toma, nor as insensitive as neuroblastoma. How-
ever, management of this umor has been radical-
ly altered by the use of effective chemotherapy re-
gimens; and when occurrig in most sites, all
three major modalities, i.c. surgery, irradiation,
and chemotherapy have a significant part in cur-
rcnt management.

Rhabdomyosarcoma would appear to be occurring
with increasing frequency in pediatric patients; a
trend noted for a decade. This probably represents
the result of increasing ability 1o distinguish this
specilic tumor among the group of relatively un-
dilferentiated mesenchymal tumors traditionlly re-
ferred to as "solt tissuc sarcomas”. The use of
clectron microscopy and immunocytologic tech-
niques have established the diagnosis ol rhabdom-
yosarcoma in many tumors which would formal-
ly have been labeled as undifferentiated sarcomas.
Among young adults, a further transition has oc-
curred, with many tumors formally regarded as
rhabdomyosarcoma now [alling in the category of
malignant fibrous histiocytomas. This change
has not occurred in pediatric paticnts.
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There are no clinical tumor "markers” for rhab-
domyosarcoma. Needle biopsy cores are frequent-
ly too small for detailed examination and cylo-
logic studics too imprecise, so that the majority
of these tumors are identificd by direct biopsies
through skin incisions or an endoscope.

The Intergroup Rhabdomyosarcoma
Study (IRS): An Overview

This multiinstitutional study has been carried out
during three time periods, with the first two com-
pleted, and the third (IRS-III) in progress ().
IRS-I & II (1972-1984) admitted 1,688 patients
with rhabdomyosarcoma, extra-osscous Ewing's,
or undifferentiated small-cell sarcomas {rom insti-
tutions throughout the U.S.A., Canada, and scv-
cral Europcan countrics. These patients were
placed in randomized clinical trials on the basis
of Clinical Groups (stage), which reflected both
the extent of discase and the initial surgical pro-
cedure performed.

Division of these patients by Clinical Group was
as lollows: Clinical Group I -localized, complete-
ly resected tumors, 227 patients (13%); Clinical
Group II localized tumors with gross resection
but "microscopic residual” at the margin(s) and/or
positive nodes, 346 patients (209%), Clinical
Group III - localized tumors with gross residual
discase at the pirimary site, 814 paticnts (48%);
and Clinical Group IV - disscminated tumors, 301
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patients (18%). The approximate three-year survi-
val rates for patients in cach of these Clinical
Groups in IRS-I and II have been: Group I -
87%; Group II - 76%; Group III - 62%; and
Group IV - 30%. Therapy regimens have included
an initial attempt to excise the tumor when ana-
tomically feasible, except in patients with le-
sions in orbital sitcs, some genitourinary catego-
ries and those in Clinical Group 1V (distant meta-
stases). Local radiotherapy is employed routinely
except in Clinical Group I, with a dosc range of
3000 cGy to 5500 cGy depending on paticnt age,
site and regimen. Chemotherapy regimens, stan-
dard in all paticnts, consisting of vincristine and
actinomycin-D (VA); VA + cyclophosphamide
(VAC); or VAC + doxorubicin (VADRAC) (1),

Both site and histologic subtype arc major and re-
lated factors influcncing survival, Among pa-
tients with tumors of orbital, paratesticular, and
superficial head and neck sites, survival rates
have been 35-90% when treated by surgery, local
irradiation (in some), and non-intensive chemo-
therapy regimens. This has included patients with
paratesticular rhabdomyosarcoma with retroperit-
oneal node involvement. In contrast, other sites
such as the perincum, retroperitoneal space, and
the abdominal  viscera have been associated with
amortality greater than 85%, cven with inlensive
multimodal therapy. The influence of the histo-
logic subtype, which is related o site but also an
independent variable in some catcgorics, was ap-
parent. Patients with tumors in sites associated
with low survival rates frequently exhibited a
high incidence of the alveolar or undifferentiated
histologic subtypes; while embryonal histology
is gencrally associated with [avorable autcome. In
many sites, the alveolar subtype predicts carly
distant metastasis; while paticnts with wmors of
the embryonal subtype, more frequently recur lo-
cally. In the following scctions, surgical manage-
ment is reviewed by site category. All relerence,
unless otherwise specilied, is to data from the
IRS.

Extremity Sites

Wide local excision remains the standard therapy
for this site and is a major factor influcncing sur-
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vival 34, Removing muscles from origin o in-
sertion would appear to have no particular advan-
tage over achieving wide margins in all directions
about the tumor. The "compartmental” resections
of entire muscle groups has not been demonstrat-
cd to be superior (or inferior) to less systematic
but equally radical wide local excision. Rhabdom-
yosarcomas f{requently have well demarcated
"pscudocapsules” which do not represent the ex-
tent of the tumor and excision at this margin will
almost always be followed by local recurrence
unless very intensive local irradiation is em-
ployed. Such radiotherapy is frequently only prac-
tical in individuals who have achicved a major
portion of their growth. Doses required to control
rhabdomyosarcoma will produce major shorten-
ing of long bones in the lower extremitics of
children,

Extremity amputation has resulted in low survi-
val rates in IRS-I, primarily because its use has
been largely restricted 1o patients with advanced
local disease, i.c. involvement of skin, bone,
"neurovascular bundles”, cic. In younger children
with lower extremity tumors which are adjacent
to the epiphysis of long bones, amputation may
be indicated. "Limb saving" procedurcs em-
ploying arterial and venous gralts have been suc-
cessful in some children. Thorough "sampling"
ol inguinofemoral nodes in lower extremity, and
axillary nodes in upper extremity Iesions, is ne-
cessary for accurate staging and to direct irradia-
tion o the node groups when there is lymphatic
involvement®). Radical regional node dissee-
tions, as carried out in adults with mclanomas,
cle., are not ordinarily employed in childhood, In-
tensive chemotherapy regimens arc required inall
of these patients, as well as local irradiation to
the primary site and involved regional node
groups. The overall survival rate among paticnts
with primary cxtremity tumors is approximately
60% @,

Trunk Sites

Primary tumors of the runk will be discussed in
theree categorics, i.c. chest wall, abdominal wall,
and paraspinal. Many chest wall tumors previ-
ously regarded as rhabdomyosarcomas are now
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designated as Askin's tumors or peripheral neuro-
epithcliomas. This distinction does not alfect the
surgical approach but may substantially influence
non-surgical therapy. Rhabdomyosarcoma of the
chest wall characteristically occurs in older fe-
male children. Localized chest wall lcsions
should be excised with as wide a margin as possi-
ble, accepting some deformity during subsequent
growth. Examination of the specimen often re-
veals these tumors 1o be incompletely excised. In
such patients, reexcision should be attempted
when feasible. The patient should receive irradia-
tion (except possibly in infants and small chil-
dren) and an inlcnsive chemotherapy regimen.
Apparently, making secondary resection feasible.
Early dissemination frequently occurs in this
group of patients.

Abdominal wall tumors arc scen in younger pa-
ticnts of both sexes, and when localized have a
relatively favorable prognosis. The paraspinal -
mors are seen most {requently in younger male
children, and have a significantly betler progno-
sis, than the other categorics, even when excision
is incomplete. These tumors {requently destroy
osseous structures and may invade the intrathecal
space. Their initial management may raquire de-
compression of the cord, which is accompanied
by an attempt to excise extraspinal portions of
the tumor. Survival rates are high (>60%) when
these paticnts are treated with subsequent inten-
sive chemotherapy regimens, but the incidence of
residual paraparesis is significant. The overall
survival rate among patients with trunk primary
sites approximately 50% ©),

Rhabdomyosarcoma in Pelvic Organs

The largest group of these patients have primary
tumors in the bladder or prostate, and in males it
is frequently impossible to determine the precise

site of origin. Patients ar¢ predominantly infants,
and the tumors almost entirely of the embryonal
histologic type. Vaginal tumors occur in the
same age group, while the rarer utcrine rhabdom-
yosarcomas are scen in older children or young
adults. By 1975, in the U.S., it had been demon-
strated that when this group of patients were
treated by radical cystectomy or anterior pelvic

exenteration followed by local irradiation and two
years of chemotherapy (primarily VAC), survival
rates in paticnts without dissemination appro-
ached 90% (. During the next decade, dissatis-
faction with the long-range results of this form
of management relative to the quality of life with
urinary diversion led to trials aimed at bladder
preservation, These were carried out in centers
throughout  the world. The results of these at-
tempts have, in general, been disappointing but
have varicd with primary tumor site and institu-
tion. Among paticnts with vaginal lesions, tu-
mor response to chemotherapy is usually strik-
ing and the primary site may be excised, follow-
ing reduction in tumor size, by either hysicrecto-
my/partial vagincclomy, or in some by partial
vaginectomy alone. These patients, treated with
subscquent chemotherapy, with or without irradi-
ation, have a long-range survival of >90%, and
bladder preservation in 90% of survivors, In con-
trast, among the patients with tumors primary in
the bladder-prostate region placed on chemothera-
py rcgimens, although the initial response is
similar, approximately 70% of the bladders have
eventually been removed and the combined early
and late mortality has climbed to 25%. The use
of early irradiation in these patients is under stury
(IRS-III). If partial cystectomy can remove the
gross tumor, al any stage in therapy, this ap-
proach is clfcctive. Sccondary anterior pelvic ex-
enterations for local relapse usually result in
long-term survival &9), Primary uterinc sarco-
mas are more heterogeneous histologically and
are probably best treated by initial hysterectomy
followed by chemotherapy and irradiation ).

Paratesticular Rhabdomyosarcoma

This tumor, once almost universally lethal, has
proved Lo be among  the most sensitive to chem-
otherapy rcgimens. Therapy usually begins with
a radical orchidectomy. In the U.S. this has been
followed by an ipsolateral retroperitoneal node
dissection, which has been positive in 20%-40%
of such cases 49, When this procedure is posi-
tive, irradiation is omitled. Standard (non-
intensive) chemotherapy regimens follow and
survival rates approximate 90% (. If the initial
approach to the tumor has been transscrotal, local
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recurrence rates are higher and a sccondary hemi-
scrotectomy, frequently carricd out at the same
time as the retroperitoneal node dissection, is re-
commended. In French studies, the node dissec-
tion and abdominal irradiation has been omitied
in selected cases. This approach would appear to
be associated with a higher rate of relapse in the
relroperitoneum.

Head & Neck Sites

Orbilal rhabdomyosarcomas, formerly treated by
exenteration, usually remain within the conlines
of the orbit and these tumors have always been
associated with a relatively favorable course. At
present, they are treated effectively by biopsy and
irradiation, with or without chemotherapy, result-
ing in survival rates >85%. Excnleration is re-
served for recurrence 12),

Superficial non-orbital primary tumors, including
those of the scalp, temporal musculature, face
and oral cavity, are treated by standard surgical
excisions, frequently irradiation, and chemothera-
py in all patients. This therapcutic approach,
which does not include cither excessively radical
surgery or intensive chemotherapy, results in sur-
vival rates >90% (3), In some paticnts with
deeper but non-parameningcal sites, such as the
oropharynx and palate, complete surgical exci-
sion may be feasible and the prognosis is im-
proved by such procedures. The other large group
of patients are thosc with "parameningeal” le-
sions, designated by this term because of their
proximity to the meninges, with the threat of ex-
tension and malignant meningitis. This compli-
cation is uniformly lethal. These primary tumors
are not amenable (o surgical cxcision. Their re-
sponse 10 inicnsive chemotherapy/radiotherapy
has been impressive with survival rates of ap-
proximately 60% when therapy is instituted be-
fore intrameningeal spread. Chemotherapy is usu-
ally both systemic and intrathecal (4,

Other Primary Sites
Rhabdomyosarcomas of the extra or intrahepatic

biliary tract have the same gross and histologic
“botryoid" appearance as the embryonal rthabdom-
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yosarcomas of the bladder or nasopharynx @5),
When they occur in the choledochus or cystic
duct they may sometimes be excised by radical
surgery and log-range survivors have been report-
ed following such procedures. Therapy has in-
cluded chemotherapy universally and usually irra-
diation. Rhabdomyosarcomas of the intrathoracic
and intraabdominal viscera have ordinarily been
advanced at diagnosis and usually unrescctable.
The perianal and perincal rhabdomyosarcomas
have a particularly poor prognosis despite exci-
sion. This may reflect the high incidence of alve-
olar histology and probably also the reluctance of
surgeons to carry out radical abdominoperincal re-
scctions in childhood.
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