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PREFACE

{
Ty
!

Soft til__f'sua sarcomas of the extr'amitles were previously

- treated ;}éithar with wide excision alone, leading to & 30 to

50% local radurrence rsce, or amputation, which although
lazd to 3 recurreuce rate of less than 5%, caused
siznificant physical nnd:{ psychological morbidity. In
additian_'uto the risk of local recurreace, distant

metastases occur in 30 tn' 50% of high grade lesions.

In 1984 & multimodality soft tissue sarcoma clinic ﬁ’ra's"
established at the Departmeat of Radiotherapy, Hiilbrow
Hospital. Where passible, li;nb'pi'aﬁérvation was advocated
and radiotherapy and chemoiherapy were used as adjuvants o |
decrease the {acidesce of local recurrepnce and distsnt

metastases.

This study will retrospectively analyse the results of
patients treated at the sarcoma clinic’IHiIIbrow Hospital
from 1984 tc 1988. Survival, prognostic factors snd

complications of trestment will be assessed.

I would like to acknowledge the assis'tance given by
Professor MM. Nissenbhaum, Dt_' R. Uljs, and Dr B. Donde, I -
would also like to thank the staff of The Departmsut of

Radiatlon Therapy, Hillbrow Hospital.
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INTRODUCTION AND EPIDEMIOLOGY

Sof¢ tissv~ sarcomas are malignant tumeurs arising in
mesenchymal soft tissues - the extraskeletal connective
tissues of the body that connect, support and surround
other discrete anatcomic structures. They arise in ali
anstomic sites - 40-45% in the lower extremities, 25-30% in
the ckunk, 15-25% in the upper extremities, and 5-15% in

t' 2 head and neck area(l).

Despite  the faecr that sof. connective and supporting
tissues rcomprise a large Hroportion of the body mass, soft
tissue sarcomas are unconmon. In the United States, the
estimated nuwber of newly diagnosed soft tissue sarcomas
for 1987 was 5300}, which coastitutes about 0.6% of all
invasive neoplasms diagnosed that year{2}). In ipdividuals
below the age of 25, they comprise 8,5% of all cancers(3).

The male to female ratio is 1,2:1.




AETIQLOGY

The aetliology of soft tissue sarcomus cannot be fdentified

in the vast majority of cases. The following factors have

been Implicated:

1.

2.

Radiation: It is well 2zstablished that soft tissue
sarcomas may arise following irradiation, although this
is uncommon(4). Beck noted this association in 1922 when
he reported a highker incidence of pleomorphic spindle
cell sarcomas in patients who had been irradiated for
tuberculous arthritis{5). Devidson et sl reported on 20
patiecuts who developed soft tissue sarcomas following
irradiation. The patients received doses of 8,8 Gy to 70
Gy using either arthovoeltage or megavoltage equipment.
He found that there iz no decraaa_é in risk with the use
of megavoltage equipment and higlhier doses do not seein to

decrease the risk of carcivnogenesis{6). Halperin

reported a 0.9% risk of sarcoma in 5 year survivors of

'Elodgki'n‘s disease treated with radiotherapy with or

without chemotherapy{7).

Chemical sgents: Sarcomas can be induced in the soft

‘tissues aof rodents by injection of methylcholanthrene

and benzpyrine. In human studles, there have been

conflicting reports suggesting a 1! 'k between

phenoxyherbicides and soft tissue sarcomas. Seversl
chemica! agents, including thorotrast snd vinylchoride,

are definitely asscociated with haﬁatic angiosarcomas(5).
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Ssarcomas m¢@  {evelop in the chronic lymphoedema of the
arm whick may develop post mastectomy. This is known as
the Stewart-Trevzs syndrome.
Inherited conditions: Cerr.ain inherited cenditions are
associated with an increased incidence of soft tissue
sarcomas. Malignant schwannomas are more common Jnong
patientz with Von Recklinghausen's disease and various
joft tissue .umours occur with a higher incidence in
p.atients with Gardper's syndromwe and the familial form

of retinohlastoma.

Genetic factors: Chromosomal aboermslities have been

recorded in pacients with various soft tissue sarcomas.
For exsmple @ translocation of t{x;18) has been found in
synovial sarcomas(5). Thesc abnormalities may have
diagnostic and therapeutic impiicaticns.

Traums: Although many patients with soft tissue sarcomas
present with a recent history of trauma, there is no
known aetiological relatiooship. It i3z likely thgt mingr
trauma merely brings a preexisting lesion to the

patient's attention.
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PATHOLOGY

Soft tissue sarcomas have 3 tendency to extensively invade
surrounding tissues. As the tumour expands, it presses on
the surrounding normal tissue, thereby creating =a
psevdocapsiie composed of reactive normal tissue and tumour
i;issue. This pseudocapsule does not forwm an effective
barrier to tumour spread and satellite lesions away from
the maina rumncur mass are common{8). Spread usually occurs
within the tissue compartments in which the tumour

originates.

Soft tissue sarcomas may resemble Ffibrous, adipose,
vascular, muscular or synovial tissue. They are classified
according to the normal soft tiszsue they most resemble.
Whether tke tumour wriginates from one of the soft tissues
or from a multipotential vrimitive mesenchymal cell remains
ﬁnresolved. Recently the use of immunohistochemistry and
electrorn microscopy has enhanced the accuracy of
classification. There Is some evidence that the natural
clinical course and response to treatment varies amongst
the different histological types of sarcomas but the tumour

grade is of most value to the clinician.
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Grade: This is the most important factor in staging and is
based oa the number of mitoses [er high power field,
absence or presence of necrosis, degree of cellularity,

nuclear pleomorphism and neovascularity. A grading system

'baséd on the degree of nuclear atypia and number of mitoses

per high power field was developed in the 1940's by Broder
et al{9). This system was occasiomally applied to soft
tissue sarcomas. In 1969 the American Joint Committee on
staging and end results applied 2 grading system which
classified sarcemas intp low (gradel), medium {grade2) and
high grade {grade3d). This grading system was based
primarily on the number of mitoses per high power field.
Various authors agree that not &Il sarcomas can be
accurately graded. The follewing histological types are
almost wuniformly high grade: synovial sarcoms, embryonzl

rhahdomyosarcnx_na, and angiosarcoma.

High grade lesions are more likely 5 recur locally and
spread distally. In lesions less than five centimetres,
Lindberg found local recurrence in 6,3% of grade 1, 10,4%
of grade 2 and 31,6% of grade 3 tumours{10). In a study of
grading related tr prognosis at the National Cancer
Iastitute {NCI), patients with low grade tum rs did
significantly better than those with intermediate or high
grade tumours. However, there wes no difference in survival

between intermediate and high grade tumours{11).
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Spread to Nodes

Spread to regional lymph nodes is an infrequent event in
the natural history of patients with soft tissue sarcoinas.
In a study of 323 patienots treated at the Massachusetts
General Hospitail (MGH), 19 (5,9%) had regional lymph node
metastases at presentation{i2). The frequency of lymph node
metastases rorrelated with grade - none with grade 1, 2%
with grade 2, snd 12% with grade 3 lesions de eloped lymph
sode metastases. Lymphatic spread is more common in
rhebdomyosarzom: alveolar soft part sarcoma, clear cell

sarcoma, epithelidid .arcoma apd s'.ynovial sarcoma. 10 - 20%

"of these have regional lymph node involvement at

presentation(12).

Distant Metastases.

Haematogenous metastases develop in 30 to 50% of patients
with high grade tumours{13). The lungs are the most common
site of metastases, accounting for up to 80% of all

metastases. Other sites of metastatlc spread include

regional lympk nodes, bope, and subcutaneous tissue.
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Histclogical Subtypes

The Enziger and Weiss classification is base on the

histogenesis concept. Each lesion is related to a cell

type.

ribrous Tissue

Fibrosarcoma: 70% of cases occur between the ages of 20 and
50, 25% are on the trunk, 25% on cthe lower extremity, 15%
‘in the head and neck region and 15% on the upper extremity.
Grossly the lesions are firm, soft, greyish-white and
homogenecus. Histoiogically, they consist of a reiatively
uniform population of spindie cells which. exhibit moderate
to strong anaplasia and an increased number of mitotic
figures{l14). Giant cells are not a feature(15). There are
no other differentiating features, other thanm the

production of a fibrous stroma.

Dermatofibrosarcoma Protuberans: This is a Jlow grade
fibrosarcoma occurring primarily in the 3rd or 4th decade
on the trumnk or scalp. 30% of these lesions recur after
simple excision. The lesion 1is predominmantly an
intracutaneous growth arising as single or multipie nodules
or plaques. It tends to invade surroundiag tissues but
rarely met:zstasizes. Microscopicaliy, the appearance is
that of a uniform cellular growth with spindle cells

arranged in an interwoven nattern.
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Aggressive Fibromatosis: These are extremely indelent

tumours. They derive primarily from fascial sheaths and
musculu-a;:bneurotic structures throughout the body. They
are unencapsulated, infiltrating and locally destructive.
They may recur repeatedly without metcastasizing.
Microscopically, the fibroblasts are well differentiated

and tend to form interlacing bundles.

Infantile Fibrosarcoma: These have histological feature: of
a2 high grade malignancy. They occur in infants less than 5

years of age and have a good prognosis.

Fibrohkistiocytic tumours: In many recent series, malignant
fibrous histiocytoma was the most common type of soft
tissue sarcoma reported. These tumours commonly occur in
the proximal extremities especially the thigh, more often
in deep seated tissues. Gross v, most are poorly defined
mulitinodular masses of soft or firm yellowish grey tissues
with cystic und necrotic aresas.

The fullawi;ﬂ‘g subtypes have been defined:

g. Storiform pléomorphic

b. Myxoid - better prognosis

¢, Glant cell

d. Inflammatory - worse prognosis

e. Anglomatoid
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Microscopically, a spindle-cell stroma and large nmumbers of
pleomorphic histiocytes or xanthoms cells and bizarre giant
cells are found. There is almost always a storiform pattern
in parts of the tumour. Without this feature it may be
difficult to distinguish the tumour from pleomorphic
rhabdomyosarcoma or liposarcoma. It is hypethesized that
proliferating histiccytes transform ianto fibroblast-like
cells with collagen synthesizing ability and so are
resp:unslbla for the fibroblastic component of these
tumgurs. Xanthomatous cells and giant cells are alro

believed to be derived from histiocytes.

Adipose Tissue

Liposarcoma: These occur almost anywhere that fac is

present. They are usually malignant from inception, omnly

‘rarely arising from lipemas. They are most common between

40 and 60 years of age and are commoner in men. 44% occur
on the lower extremity, 14% in the retroperitomeum, 14% on
the trunk, and 8% on the upper extremity(18).

Grosaly, the tumours have muitiple convelutions 2ad nie
often yellowish. They m«y give the false impression of
encapsulation, but they regularly infiltrate surrounding

structures. They may be divided into several distipct

_ varieties:
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1. Well differentiated which imcludes lipoma-like,
sclerosing and inflammatory subtypes. These retain a
lobular architecture snd are composed mostly of mature
fat cells with variable amounts of mucoid and myxomatous
tissue, They are usually well circumscribed and rarely
metastasize. They bave 8 better prognosis.

2. Myxoid liposarcoma. This is the most common subtype.
They may he well or poorly differentiated. The well
differentiated type is composed of a vascular meshwork
of fusiform and stellate ceills in a myxnmatoﬁs
background. The poorly differentiated type contains imn
addition to embryonal and adult fat cells, large numbers
of anaplastic and bizarre giant cells. There may be S

cartilagenous or osseous metaplasia.

. _r‘-\ .
IV

3. Pleomorphic. These show the least resemblance to fat

tissue and have the uighest degree of anaplasia and
number of mitotic figures. Bizarre lipoblastic cells can
usually be demonstrated. These tumwur. have a highk rate

of local recurrence and distant metastases.

o  Tenosynovial Tissue °

o Synovial Sarcoma: These occur primarily in chiidren and
young adults. The male to female ratio is 3:2(15). Only 10%
develop within joint cavities. Grossly these tumours are

E O firm and grey with areas of calcification and haemorrhage.

They are partially or completely surrounded by a

pseudocapsule formed by compressed adjacent non-tumorous

tissue. 10 - 20% have nodal involvement(1l§6).
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Microscopically, they have the appearance of synovial

tissues but the tumours rarely iovoive joint synoviom, Two

elements should be present:

1. An adenomatous structure, with cells resembliing
epithelium arranged in pseudoglandular structures. The
cells vary in shape from cuboidal to coiumnar and may
sscrete a mucopolysaccharide, probably hyaluromic acid.

;. A sarcomatous stromz composed of fairly uniform spindle
shaped 63115 with bhyperchromatic nuclei. The conlis are
densely packed in bands or sheets. |

This biphasic patters has been confirmed with elect_ron

microscopy. The histogenesis of the tumour is unclaar. The

simi’larit.y.nf the -cells te the two types of cells found in

normal synovium is suggestive of synovial origin, hut the

. extra-srticular origin of most of the tumours and their

behaviour in tizsve culture is not consistent wir.h this

hypothesis.-

Subtypes:

1. Monophasic - {(fibrous or epithelial). The fibrous or

. spindle cell variety is_thle most connion. It is an
aggressive high grade le;;iu'ix. The epithelial er
pseudogliandular type is rare.:

2. Biphasic - both spindle cell and pseudoglasdriar

patterns are present together,
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» Muscle
) .St.riated
* Rhabdomyosarcoma: These accounc for about 15% of zll
sarcomas(15). They are divided into three types;
Fo i. Adult pleomorphic type (13%) These arise most frequently

in the axtremities, especially in the quadriceps,
adductors, semimembranosus, biceps and brachialis ,,/
muscles. They occur most commonly in the 5th decade. | |
Grossly, they sappear firm apnd well circumscribed, but
are lecally destructive. Microscopically, they have a
high degree of cellular pleomorphism. Large and small
spindle shaped celis predominate. The long strap-like
.cells often show longitudinal fibriis but cross
strigtions are rarely demonstrated. The diagnosis is ')

restricted to tumwurs occurring in skeletal muscle.

2. Alveolar type (41%): These tumours occur primarily in g
children and young aduilts, malnly on the extremities. |
Grossly, the tumour is greyish white, with cystic areas.
Histologleally, it is characterised by a pulmonary
alvealar like appearance. Tumour cells: are large and
oval or rounded with scanty cytoplasm. Many have
strongly aclidophilic cytoplasm ia which myofibrils are

discernible. Alveolar rhabdomyosarcoma has a grave

prognosis.
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3. Embryonal type (46%): These occur most commonly in the
head and neck regions, the genitourinary tract and the
erbit, A relatively small perceantage occur in the
extremities and retropéri.anneum. Microscopically, small
round and stellate ceils with scanty cytoplasm are
scattered in a loose myxomatous matrix., In addition,

rhabdomyoblastic eiements are recognisable.
Smooth Muscle

Leiomyosarcoma: They occur most commonly in the
gastraintestinal tract, genitourimary tract, vasculﬁar
systems - and the retroperitoneuin. Only 78/4682 occurred on
the extremities{17). Leiomyosarcomas appear as large
rounded nodular masses of firm greyish brown tissue with
areas of haemorrhage and necrosis. Microscopically, they
consist qf long spindle shaped cells of more or less
uniform size, arranged in interlacing bundles. The nuclei
are elongated, and wyvofibrils can usually be demonstrated
in the piank staining cytoplasm. There are offeu less well
differentiated areas with giant cells, strap cells or round
cells. Cytologic criteria for the distinction of benign

from malignant leiomyvomatous growths are not always

reliable. Smooth muscle tumours over 5 cm Iin size in the

deep soft tissues of adults are almost invariably"

malignant.
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Blood Vessols

- Huemangiosarcoma: These most frequently occur in the scalp,

breast and iiwer. They comprise only 2% of scft tissue

sarcomas(3).

| ‘Malignant Haemsngiopericytoms: These may occur at any age

or site, They are ;huu;ht to arise from the pericyte cells

of amcoth muscle origin that lie around small vessels.

i

Lymphangiossrcoma: Thess arise in chronicaily oedmtnuf
axtremitios. ‘l":hey. occur -!nllﬁwing 1% of mastectomies anE_ :
the ave.sge post mastectomy interval is 10 years(18). They
are typically muitifacal a:_:fd spread rapidly. The mesn

survival after diagnosis is 19 moaths.
Tomours of Parigﬂerai Nerves

Neurofibrosarcoma (malignant schwaanoms): These tumpurs -

arise from schiunn cellis anywherz ia the body. They

commonly -nccur unlong the major nerves and spinal nerve

roots. Although schiyann cells,.-.-{:gnrisc from the neursl tiube of
the primitive ectoderm, »achéinnms are included in the
category of soft tissue sarcomas becsuse of _gimilaritias in
snatomice]l sites of origian, clinical pre;entatipn and
behaviour to other ng{__t tissue ssrcomas. There is an

ass'nctntion between neurofibrosarcoma and Von

Recklinghsusen's. disease. About 10% of patients with Von

Recklinghausen's disease develop neurofibrosarcoma,
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‘Bone and Cartilage

.Extraskeletal Osteosarcoma: These are extremely rare. They

arise primarily in skeletal muscle of the extremities,
BSpeciaIIIy the lower Iimbs. They occur predominantly in
middle and old age. On .sectinn these tumours are firm
greyish-white and gritty, w_ith areas of necrosis and
haemoarrhage. Microacopicaily, they are similar to

osteosercomatous lesions of bone.

Ezrreskeletal Chondrozircomsa: These rare tumounrs are

- predominantly found in the extremities, The majority are

- situated in muscle. Grussiy, they consist bf a mass of soft

oucoid to moderately firm grey tissue, in which there may
be nodular areas of cartilsgenmous consistency.
Microscopically, they resemble chondrosarcomas of bone but

with largﬁr.arens of mucoid or myxomatous matrix and fewer

.focl of msture hyaline cartilage.

Uncertain Histogenesis

Ailveolar Soft Part Sarcoma: The cell of origin is not known

.although 2 myogencus origin has been suggestad. It occurs

predominantly In adolescents and young adults, more often
in females. It hae a slow clinical course and i3 associated
with a prolonged survival, ev'en in the presence of

metastatic dlssase. It usually occurs in the extremities,
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more commonly in the lower limbs. The tumour is fregquently
well circumscribed or partly encapsulated. On section, the
tumour is firm and grey-yellow. Fibrous trabuiwlae may

divide it into lobules. Microscopically, there 'are rounded

. or cord-like aggregates of cells separsted by delicate

fibrous septa and thin walled vascular spaces.

Epithelioid Sarcoma: These are usuatly found around the
wrist, hand and foot. They have been cited as the most
'common -type' of soft tissue sarcoma pccurring on the
hand(18). They often. spread to the regional lymph nodes.
They have a greater' propensity than other soft tissce
saycomas to spread to noncontiguous areas of skin,

subcutaneons tissue, fat and bone.

'Mali_gnant. Mesenchymuma: These may occur at any age. They

have a predilection for the deeper structures of the
extremities and the retroperitnneunL_They consist of mature
and immature tissues, including two or more safcomatous
elements of different histogenesis {such as leiomyosarcomas,
liposarcoma, chnnd_rnsarcoma, osteogenic sarcoma). The
degree of malignancy is determined by the most malignant

element.

Clear Cell Sarcoma: These are now classified as malignant
melanoma of the soft parts(20). They are rare, and tend to
occur along the tendons in the extremities, 'especially the

feet or hands. Microscopically, they consist of nests of

-
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occur along the tendons in the extremities, especially the

feet or hands. Microscopically, they consist of nests of
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‘pale fusiform ceils surrounded by fibrous septa. They

behave more like soft tizsue sarcomas than cutanecous

) malanomas despite their melanocytic nsture.

Vaclgasifisd

Thess comprise 10 - 20% of all sarcumas.
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o




i8
CLINICAL PRESENTATION

Soft tissue sarcomas usually present as asymptomatic soft
tissue musses. Because they arise in compressible tissues
and are often far from: vital organs, symptoms are few until
the lesions are quité large in relacion to the anatomic
part., Symptoms generally resﬁlt from pressure or traction

on adjacent nerves or muscles,
Only 4-11% present with clinical metastases(3).

DIAGNOSTIC EVALUATION AND STAGING WORKUP

1. Complete history and physical exsmination. Exsminsation
includes evaluation of the site, size, sand assessment of
the presence and degree of involvement of skin, major
vessels, nlerves or bone. The regional lymph nodes are
alsoc evaluated.

2. Biopsy and histopathologic study to establish diagnosis.
Fine neadle aspiration cytclogy is not adequate as large
tissne specimens are usually necessary to determine
histologic type and degree of differentiation.

.3. Radivlogic precedures:

a., X-ray of the ianvolved area to assess the soft
tissue mess and whether there is bony involvement,

ﬁ. C.T Scan or Magnetic resonance imaging (MRI) of
the muass assists in assessing tumour extent,

involvement of vital structures and resectability.
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Moat of the soft tizsue density is'. different from

thet of normal muscle and therefore these tumours

appear as relatively coclearly -delinaateﬂ‘;_l soft tissue
‘masses. L '

‘& Chest x«ray aﬁd in high grade lesions C.T. scan of

the caest to azcluda Iudy matastases.

-d. Bonu Sggn. Although sarcomas rarely invada bone,
."-’_-sai‘t thmma reyction in the periosteum may be
a4t imatad by bone scan. A pqaitit_é scﬁ may serys ag
.a guldh to wide _ressction near the bone or to
removing periosteum or a poftion of bone in the area
. that {s positive on the scan.

e. Arteriog aphy. This demwnstrates the relationship

to largu vetsela and the major venous drninasc .hath
‘needs esarly control to limit ‘embiolization. 'l‘.-._’l'..is_lis

N

not a routine Investigation,

4. Routine ful® blooed raunt, urea and elestrolytes and
.t : Tt )
. liver functions tests s'arﬂll a% baseline .inveatigati’}“. .
.. prior to therapy. ;; /
o
L
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STAGING

Systems for staging have been developed by the American
Joint Committee (AJC) a_nd the Union Internationale Contre
Cancer (UICC). The revised AJC staging protocol is bz.ed on
2 T, N, M and G system{21), "T" represents the primary
tumour, with an asiaciated number to describe the size or
extensions. "N" iIndicstes regional Iymph node involvement
- aad "M" represénts distant metastases. "“G" refers to the

his‘tulogical grade of the lesion,

T - Primary tumour

Ti - Tomour 5 cm ¢ less in .greateat dimension

T2 - Tumour greater th_a.n 5 cm in gresatest dimension

T3 - Tumour of any size thet invades bone, major vessels

OT aerves.

G - Histological grade of malignancy

Gl - Well differentiated, low grade

02 - Moderately differentiated, intermediate grade
G3 - Paorly differentiated, high grade

N - TRegional lymph nodea

NO - No histologically verificd metastases to regional
lymph nodes |

N1 - Histologically verified lymph node metastazes
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M -~ Distant metastases
MO - No distant metastases
Ml - Distant metast'ases

Stage Grouping

Stage 1A - G1 Ti NO MO
Stage 1B - Gl T2 NO M0

Stage 2A - G2 T1 NO M0
Stage 2B - G2 T2 NO MO

Stage 3A ~ G3 T1 NO MO
‘Stage 3B - GI T2 NO MO
Stage 3C - G1-3 Ti-2 N1 MO

t

Stage 4A - G1-3 T3 NO MO
Stage 4B - G1-3 Ti-3 NO-1 M1

ol L g WIS - Sl gt T
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» PROGNOSTIC FACTORS
) , .A simple comparison of local control and disease f{ree
. "’ survival between different institiitions may he misieading
1f prngnostic. factors are not taken into saccount. These
P include host, tumour and treatment related factors.
®

age

sex

Sympt oms

b
1

A .

L * Adisn it o

Host Factors:

Appears to be of little prognostic importance.
However, fibrosarcomas and liposarcomas tend to
have a better prognosis in children.

Has not been found to be a significant prognostic
factor

In a study of 423 patients with localised soft
tissue sarcomas of the extremities treated at the
Memorial Sloan Kettering Cancer Centre (MSKCC],
patients presentir_lg with a paianful mass had a
significanf.ly reduced median survival (63 months)
when compared to these without lowal symptoms
(167 moenths)(22). Painful tumours were
predominantly high grade and were more likely to

be deeply invasive.
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Tumour related Factors

upper vs lower extremity

site

size

This has not been found to significantly affect
prognosis.

Location proximal to the knee or eibow has been
correlated with reduce curability in some studies
but not in others{22). This has been attributed
to greater difficulties in gaininmg local control
of proximal tumours. Proximal tumours are more
Iikely to be large snd located deep to the
fascia(23). _

Tumour size has been elearly related to survival
in several studies using a § cm dismeter as the
cutoff(1,22). Larger tumcurs have a significantly
greater tendency to be high grade, proximal in

location and deep to the fascia{22).

histelogical type

grade

There was no evidence of a cerrelation betweed
histological type and recurrence frequency in
reports by Suit sad the NCI(11,19,25).

The correlation of tumour grade with survival has

been well documenied.
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compartmental status

Intracompartmental lesions Include those
contained within the major muscle compartments,
those within joints and those superficial to the
deep fascia. Tumours in ether tissues are
considered extracompartmental. There is a higher

risk of recurrence in extracompartimentsal

lesions{22).

nodal status

The presence of regional node metastases is
frequently a sign of disseminated disease and

these patients have a poor survival(22,24).

skin involvement

In a study by Suit et al, this was found te be an

indicator of a poorer prognosis{25).

Treatment related factors

surgical margins

recurrent

-

e T e

PR

The risk of lncal_ failure increases as the margin
of excision decreases{19,%26).

lesions

Most studies show an association between local
recurrence and poorer survival(23,27,28).
However, one cannot conclude that local
recurrence causes disseminstion and death. The
relationship may be explained by the hypothesis
that tumours prone (o metastasize also have a

greater tendency for local recurrence(29).
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TREATMENT

Patients with seoft tissue sarcomas are managed wusing a
muitimodality approach. Ideally, this should be by a
sarcoma team at a major centre where patients with soft
tissue sarcomas are seen in substantial numbers. The team
should comprise sarcoma pathologists, surgeons (orthopaedic
and general surgeons), medical and paediatriec oncnlogistsl,

diagnostic radiologists and radiation therapists.

Modalities of I'reatment

Surgery has been the primary modality in the treatment of
soft tissue sarcomas. More recently, radiation therapy and
chemotherapy have become important components of tumour

management.
Surgery

In the first haaf of this century, simple excisions of soft
tissue sarcomas were frequently carried out. Local

recurrence rates ranged from 33% to 66%(5). Following these

'early studies which suggested the need for adequate

surgery, sarcomas were treated more aggressively, often
with amputation. Although the recurrence rate decreased to
2% to 34%, these surgical procedures were disfiguring and

debilitating(5,30).
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Several groups showed that treatment of nonresectable
sarcomas with high dose radiation lead to frequent tumour
shrinkage and occasionally sterilization. Suit et al
demonstrated that some soft tissue sarcomas could be
treated with limited resections and postoperative
radiotherapy with acceptable rscurrence and survival
rates{25). This approach has been associated with some
improvements in both lacal and disease free survival

rates(31).

Surgical Approach:

1. Biopsy: In order that future surgical options are not
compromised by the biopsy, there should be a high degree
~of suspicion for soft tissue sarcomas. Incisional
biopsies or, if the lesion is small, excisional biopsies
are d.esirable for making the diagnosis and establishing
the histological grade. The Iimcision should be placed
longitudinally, where it can easily be re-excised during
the definitive procedure. Haemostasis is important as
haematoma formation can lead to dissemination of
melignant cells. Wound drainage is undesirable.

2. Simple excision: The removal of gross tumour with its
pseudocapsule is followed by recurrence in 70-90% of
patients.

3. Wide excision - conservative resection: The resection

| includes 2 wide margin of grossly normal tissue around
the tumour. The lecal recurrence rate following this

procedure varies from 25% to 40%(27).

: ¢
3
1 .
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4., Radical resection: The whole anatomic compartment is
removed. The line of excision Jis separated from the
tumour and its tissue of origin by at Ieast one

anatomical structure or tissue plane. The recurrence

rate varies from 10% to 20%(8). Radical resection often

entails amputation. In certain sites such as the
shoulder or pelvic girdles, amputation may not remove
the whole anatomic compartment, and therefore would not

be radizal by definition.

Prior to the definitive surgical procedure, meticulous
preoperative evaluation and planning is required. This
inciudes diagnostic imaging procedures, including C.T.
Scans and MR]I scans, to determine the feasibility of limb
sparing surgery. Many bhelieve that if there is definite
bony, c¢ritical vascular or major nerve involvement,
amputation is required. However, prosthetic bone, vascular

-1d nerve grafts can be successful in zallowing 1limb

preservation. If irradiation of an extensive tumour would

require irragiation of the entire limb circumference to a

high dose, radical surgery should be considered.

The objective of limb sparing surgery is to exrcise the
i:iopsy site en bloc with the tumour, maintaining a wide
margin of normal tissue arcund the tumour. The tumour
sheuld not be visualised during the procedure. At the

completion of the resection, metallic clips shouid be

placed at the limits of disgection, in order to facilitate
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radiotherapy planning. There is no good evidence to

recommend compartmental resections If widely negative

'margins can be obtained.

Prophylactic lymph node ﬁissections are not indicated as
the incidence of lymph node involvement is low.

Resection of Sarcomsz metgsstases: Sarcomas metastasize most
i’requentxy to the lungs. Many series have shown that
pulmonary metastectemy can result in long term eradication
of metastatic diseasze. In a NCI study, resection of
pulmonary metastases led to 3 30% 5 year survival following

pulmonary resection(32,26).

Radiothera

The combination of radiotherapy and conservative surgery
can produce local control while maintaining a good
fanctional result. The surgery is used to remove the
primahry tumour mass. The radiatiom is used to treat
microscopic tumour extensions. These can be controlled by
moderately high doses of radiation. The patieat is thus
spared the removal of large amounts of apparently normal

tissue.

Rediation therapy may be given postoperatively or

prevperatively.
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Postoperative Irradiation:

The advantages incluode:

1. The entire specimen is available for histological study
to determine type and grade.

2. The exact size and extent of the tumour are defined.

3. Delays in wound bealing that may follow preoperative

irradiation are avoided.

4, There is no delay in surgery (a psychological advantage

in some patients).

Extent of Surgery Prior to Postoperative Irradiation

There is some controyersy over the amount of surgery to bhe

'pert‘ormed when postoperative radiotherapy is planned. While

all gross tumour should be removed, some advocate minimal
excision of surrounding normal tissues and others advocate
the muximum wide excision possible compatible with

reasonable morbidity and function of the limb. P wever,

Jarger surgicél excisions require the use of wider

radiotherapy fields and reduce the functional result.

Dose: The doses used range from 64 to 66 Gy, at 2 Gy per
fraction. This dose produces lecz2l! control in 85% of cases,
which is comparable te that achleved with radical

surgery(10).
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Radiation given postoperatively should start 1) to 12 days

following surgery to 2llow wound healing. Followiang

resection of large tumours, there may be a need to wait 3

to 4 weeks to allow the seroma to resorb.

Preoperative Irradiation

The advantages include: . R
1. Preoperative irradiation to a dose of 45 to 50 Sy will |
inactivate 90% of tumour cells. This will decrease the
chance of tumour implantatiox during surgery. Cells shed
intn the circulatien would not be viable and therefore

not able to cause metastases,

to be at rizk for tumour involvement, and radiation
fields mneed not include all areas that will be
manipulated during surgery,
3 ESome patients who would have needed an amputation
- éinitially 'may become suitable for conservative surgery
following preoperative irradiation.
The drawhbacks of preoperative irradiation .include problems
with postsurgical hesaling. This can be minimized by using =
preoperative dese of not more thar 45 to 50 Gy and then

waiting 3 to 4 weeks prior to surgery. At surgery the
tension. i

Postoperatively s boost ar supplemental dose consisting of

10 to 15 Gy is given to the tumour bed.

o SR 0 0 T i, N i
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Preoperative Regional Chemotherapy and Irradistion

Eilber et al! have used infusion chemotherapy -~ adriamycin
30 mg per day over 3 days through ar intraarterial catheter
together with radiation therapy at a dose of 35 Gy in 10
fractiors given 1 to 2 weeks prior to surgery(33). Later,
the irradiation dose was reduced. However, it hecame clear
that a dose of 35 Gy was much more effective in terms of
local conrtrol and in effecting histological necrosis than a
reduced dose of radiation therapy. Results show a 95% limb
salvage rate with a leocal recurrence rate of less than
‘8%(26). This scheme uses a high dose per fraction, which
would be- expected to show increased late morbidity. Im fact
13 out of 100 patients developed wound sloughing, 4
developed chronic lymphoedemz, and 5 patients developed

fractures of the long bones.

Brachytherapy:

Brachytherapy is used 43 an adjuvant to conservative
surgery, either alone or comhbhined with' external beam
.therapy. The advantages are that a high dose can be
delivered locally with a rapid fall-off with distance,
thereby protecting nearby normal tissues. In addition, the
administretion of radiotherapy by tlis technique has a
theoretical radiobiologic advantage of treating the tumour

cells in a well oxygenated state, before scarring takes
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place. The joint attendasnce of the surgeon and
radiotherapist at the time of surgery assures the most
accurate mapping of the tummour-bearing tissues to bé
treated{34). At the Memorial Hespital, .(ke tumour bed was_.
implanted following conser?ative_ resection with 192!1‘.
Catheters were placed on the tumour bed at surgery and 72
hours later Iridium sources were inserted. 40 Gy was given
over 4 to 5 days. Local contrnl was good but serious wound
complications occurred in 8/33 patients. 80% of patients
achieved good to excellent preservation Jif l_imb
function{(35). Mills et al at Groote Schuur- tﬁ.ueat.ed. 17
patients with large souit tissue sarcomas close: o vital
structures with brachytherapy with or without externsal beam
therapy{36). 9 had gross disease left post excisien while
the rest had microscopic residual disease. Brachytherapy
comprised 40 to 100% of the total dose. Local control wa$
obtained in 16/17 cases. 3/17 developed complications but

there were no neuropathies or vascular complicatigas.

3ruchytherapy appears to be applicable to a selected group

‘of patients who have smaller lesions. It requires a high

.degree of expertise.

Hypofractionation

Ashby et al used 6,6 Gy weekly with no advantage over

pormal fractionation(37).

s e tm e
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5. Irradiation Alone
) - This spproach shculd only be used when combined irradiation
i ° and nui‘g}lca] resection canpot b: employed. Tepper anbd Suit
reported & 3P local coatral rate with photon irradiation
y : aione. Pstients raceived 1,8 to 2 Gy gper fraction to 64 to
el ° 85 Gy. 41781 patienrs had tumours grester than 5 cmn(38).
Other stiidies have shown s local control rate with photon
irradiation alone of 20 to 36%{39). This. low response rate

to photon irradiation may be related to the slow cell

turnover time of qdft tissue surcomas, the ability to

repair sublethal d#maxe and the protective effect of.

certain sections af the mitotic cycle{40).

- High LET irradiation: Neutrons slone have led to apparently

improved local conc¢rel iz inoperable lesions. The

theoretical sdvantages of neutrons over photons {nclude

minimal receveary from potentially lethal damage and a

re:ponsd lndépeudent of the cell's position in the cell
cycle. Plckerlng et al treated 50 natiznts with soft tissue
urcomuu with faat aeutrons alene and achieved a local
control rate of 30%. 62%_0! the lesions were greater than
10 cm(39). '

In a review of 286 patients with large

inoparahiik soft tissue ssrcomas 3 local control rate of 30%

was obudned(.’i) There: was & savere complication rate of
30%,

coﬂtsisting mainiy of .severe fibrosis and skin
nacrosis. Huwever, t}-enbmants were given with fast ncacron

beams that do r’/bt give depth dose characteristics
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. C comparable with modern photon beams. T'he use‘of more
penetrating fast neutron beams may reduce the frequency and
) severity of cmlicailuna.
i e | : s
Rsdiotherapy Techniques
'
;3. Cereful planning, including assessment of clinical,
: histopathologic, radiographic and operative f{indings, Is
sssentisal, A ki_lhwladge of the snatomy of the muscle
cnmpzrtﬁ:ents is important in the placing «f treatment
. * fields. |
3
l . Anatomy
b

Thigh: The thigk is divided into anterlor, medial and

posterior compartments.

! Py )
Antecior thigh compartment consists of the quadriceps
(rectus femorils, vastus medialis, {atermedius and

lateralis) and sartorivs muscles and the femoral artery,
vein and nerve. Tumours of the lateral portion of the
1anterior compartment can be adequately treated with opposed
oblique l’ig!d;, directed from anteromedial to
posterolateral. In general, the field npeed not extend

proximal to the femorsl meck or distal to the patella.
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Medial thigh compartment. This contains the adductor

brevis, longus, maghus and pectineus muscles. The obturator

nerve supplies the compartment. Irradiation of this ares

'may be difficult especially with proximally located

tumours, as it is usually necessary to irradiate the medisal
thigh, groin and perineym. These are usually trested with
opposing anterlor posterior fields. The field generally
extends from the pubic symphysis at the superomedizl margin

with the middle of the femur as the lateral murgin{4l).

Posterior thigh compartment This consists of the hamstring

muscles {(semimembranosus, semitendinosus and biceps
femoris), the posterior portion of the adductor magnus anod

the sciatic nerve. When treating tumours in this

‘compartment, it may be useful to place the patient on his

side with his thighs separated.

Lek

The leg is divided into three compartments: the anterior,
posterior and a small lateral compartment. The interosseous
membrane hetween tibia and fibula, which separates the
anterior from the posterior compartment, acts as a fairly

effective barrier to tumour spread.

‘Anterior compartment countnins four muscles which all act as

dnrsiflexnrs of the foot ~ tiblalis anterior, extensor

| digitorum longus, extensor hallucis longus; and peroneous




ta&iux. Tumours in this compartment csn be irradiated with
ohliquely opposed fields directed from aunteromedially to

posterolaterally. The posterior margin of ths field is set

posceriorly to the {interosseous membrane. Tha khaa and

ankle joints can usually be avoided.

_?_g_:_‘g_,erinr compartment countains the gastrocnemius, soleus,
popliteus, flexor hallicus longus, flexov digitorum longus
and tibialls poater_int muscles. Tumours in ihis r:ompirtment
.can be irradiated with Iateral fields. A stoall strip of
skin and soft tissue over the achilles tendon a=d the soft
tissne overiying. the anterior tibia 8.hou1.'d he soared. Beth
of  these utructura}i are susce}:.ﬂ.le to fregquent

vr

trtﬁmtiutinn.

Lateral compartment This consists of the pmroneus longus
and brevis muscles, This compartment csz he trested with
simple anterior posterior fieids,

Arm

e
.

The arm 1is divided into anterior &ad posterior
compartments.

n

: The saterior coma_fimut contains the biceps brachii,

9orncobrachillia and brschialis ﬁ:ulcles.




The posterior compartment contains the triceps brachii

i .
muscle,
'.
' _ In {irradiation of arm tumours, the arm is held in an
. ®
‘Immobilization device constructed to limit forearm rotation
' and to angle the arm away from the trunk.

Foresrm

This is divided into afaterior and posterior compartments.
The interossecus membreéne con.necting the radius and ulna
usually acts as an effective barrier to local tumour
spread. The forearm should be mobilized moderately far from
the trunk with the hand positioned so that the edge of the
field is roughly psraliel to the interosseous membrane. For
‘mmost tumours it is possible to avoid  irradiation of the

hand joints and elhow.

Radiation Fields

The target volume must be defined in three dimensions, and
must include a wide margin of normal tissues around the

tumour. As extremity sarcomas tend to grow longitudinally,

must l:ge used - from 5 to 10 cm beyond gross disease. As

usually avoid treating the whole circumference of the limb,

L

wide margins proximal pnd distal to the primary tumour mass =

.they do not spread so much circumferentially, one can

i’
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which 1imits late morbidity. Ideally, one third of the

* circumference of the extremity shbuld be spared. If not
feasible, the minimal width of spare tissue should be 2 cm
for the foresrm, 3 am for the lower leg and 4 cm for the

¢ thigh. It is not necessary for. the entire anatomical
compartment to be included in the target volume.

»

Shrinking field techniques: Morbidity csn be reduced if the
gsize of the field is reduced progressively during the
course of thkerapy. The 1nitial field should include all
9 areas where there is a probsbility of microscopic tumour
involvement, to a dose of 45 - 50 Gy. Preoperatively, the

' initigl target volume will include detectabie tumour with

® wide margins. Postoperatively, the initial volume must
include the entire surgical field and the skin incision.

: The reduced target volume covers the macroscopic tumour

* with a 5 cm margin or, following resection, the_tumour bed

_ with a 4 cm margin. This volume should be tresated to 56 -

: 60 Gy. 'l‘fne final I;oost target volume will be treated in

. patients with gross or micrescepic residual diseasse

ﬁ following surgery or in those trested witﬁ irradiation
f | alone. The boost includes the detectable tumocur with a 2 em
‘Q’ margin. The boost should inciude the incision in peatients
g with tumours located close to the skin., When this is so,
5 -i’ the scar area may need to bhe bqlused' throughout the
(‘ treatment course. If the lesion ..._ls_' deeply situated, the
- scir need not be boosted. The final boost target volume
\../’ ;huuld_ receive a total of 70 Gy when trested wit.ijl-.
»
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irradiation alone and 64 - 68 Gy pest surgery. The daily
dose f{ractiomation should be 1,8 to 2 Gy in 4 to §

fractions per week.

Ggpping techniques: Occasicnally, abutting field:, are
required to cover a large target volume. This may lead io
cold and_hnt _ipots at the junction. In such cases a moving
gap technique is recommended whereby the abutting edges of
the fields are mov_éd by 1 cm each week in order to blur the
hat and cold regions.

Immobitization

Tha extiunity must be adequately immobilized during therapy
in order to ensure setup reproducibility. Immobilization is
achieved using plaster or some other caét.tng device which
can be repradu}:.ibly' and rellably applied at each treatment.
Sometimes customized devices are needed to remove the

oﬁ"poaita extremity frm; the radiacion field. ~

Custom Shaped Fields

Individualized blocks &are used to spare uninvolved normal

“tissue. They ‘are alsa necessary in order to avoid
irradiating the full circumference of the extremity. If
posi!ble, & portion of the uninvolved circumference of the
bune.should be spasred, as this mmy increase the long term

strength of the bone, Specific areas that sre relsatively
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predisposed to radiatiecn damage becpuse of thelr
susceptibility to trauma should not be included within the
tumour volume if they are not at risk for tumour. These
include the elbow, groin, skin of the medial thigh, skin
overl.yins tke pat'ella and the santerior tibia, the achilles

tendon, and the heel and sole of the faot.

Gonadal Shielding

As soft tissue sarcomas oftes occur iIn young .adults, .the
ganadal dose should be minimized. Testicular shields are
used to reduce thg gonadal dose and thereby avoid
- stariticy{41). Therﬁnoiuminencent dosimetry must be
performed to ensure that the dose to the testis does not

~exceed t.ierance.

Field Arrangement

Opposing anterior posterior fields may not ziways he the
hest field:- arraagement for treating extremity sarcomas.

Obligque fields frequently give the best dose distribution,

and are often combined with wedges or tissue compansatnrs

to minimise the dose variatidn within the tumour.

2esm Energy

For most soft ti:_mue sarcomas, it is important to deliver

an adequate dose Lo the sk!ln in the immediste vicinity of
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the scar. Therefore, low energy (6 Mev or less) megavoltage
x~ray beams are ideal for t.he treatment of extremity
tumours, If the scar is not being treated tangentially,
bolus on the scar is necessary to ensure an adeguate

surface dose.

gg’licstiuns bf Radiotherapy

Functionsl results are good in most patients i.e. little

pain, no or minimal cedema, near normal range of motion and

gooed limb fun :tion. However, significant functional defects

can occur{3). A series of 300 extremity sarcoma patients

| treated with postoperative external beam irradiacion had a

-hlajor- wound complication rate of 7%{10). Freoperative

irradiation in another series of extremity ssrcoma patients

resulted in a 27% incidence of wound complications(42).

Complicetions in irradiation of the hand and foot

Some believe that it is not possible to irradiate the hand

¢r foot to & high dose without producing significant

morbidity such as stiffoess, loss of function, fibrosis and

ohliteration of lymphatics predisposing to severe
lymphoedema(43). However, in s study from the NCI, 10
patients with sarcomas arising in the hend or foot were
treated with combined modality therapy including limited
surgery, radiotherapy and combinstion chemotherapy{44). The

mujority of patieats had no or mild functional limitatioans
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aftor therapy. Ounly one patient had major functional

limitations requiring an orthopsaedic appliance.
Results

lL.ocal failure rates with conservative surgery with
irradiation vary from 5 to 26% ir various studies{2). Ac¢
the M.D. Anderson, Lindberg reported a 20% local recurrence
rate. There was a8 five year disease free survival of 61%.
80f% of t.uose who developed local recurrence obtained local

contro! with additional surgery{10).

:At the NCI, Rosenberg et al performed the only randomised
study comparing limb sparing surgery and irradiation to
amputation. Local recu.rence was mare common in the
irradiated patients {(4/27 vs 0/18) but this was not
reflected in the survival rates. 5 year disease free

sprvival was 78% after irradiation compared to 81% after

.amputat ion{45).

At the Massachussetts General Hospital (MGH), the overall §
year actuarial c¢ontrel with pre or postoperative
irradiation was 80% and the five year disease free survival

was 70%. 11% failed locally(46).

Comparison of these resuits with other studies of patients
treated with smputations shows that there is no increase in

metastases or decrease in survival rates with the use of

conservative therapy.
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Chemoih erapy

‘Advanced Disease

Despite the advances in lecal control, 40 to 60% of
pactients with high grade tumours die of metastatic disease
within 5 years{(l). Initially chemotherapy was used in
patients with advanced metastatic disease. Prior to the use
of adriamycin patients were treated with cyclophosphamide,
actinomycin and vineristine. The response rate was less
than 20%. Adriamycin almue yieids an objective response
rate of 25%{(47). The dose intensity of adriamycin is

important; a dose of at least 25 mglm2 must be givem in

‘order ta obtain response rates exceeding 20%(3). DTIC alene

gives a response rate of 17%{(47,56).

Combinations of adriamycin. and DTIC: In four nonrandomized
studies by the South Western Oncology Greup (SWOG),
adriamycin ﬁlus DTIC (ADIC) resulted in significant
improvement in averall survival compared with adriamycin
alone(56). ADIC led to a 42% response rate(49). However in
a randomized Eastern Cooper itive Oncology Group (ECOG)
study, ADIC enhanced the frequency of objective responses
but did not influence survival{57). The addition of

vincristine to ADIC did not jimprove the response rate or

survival{(48). In 8 nonrandomized trial CYVADIC

{cyclophosphamide, vincristine, adriamycin, and DTIC)
resulted in a major response rate of 17%{49). Ifosphamide

is now being investigated with ard without ADIC. Alone it
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has shown a response rate of 20%. The combination of
adriamycin, ifosphamide and DTIC has produced objective
responses in 42% of patientz(50).
burrently. an adriamycin based regime is considerad :o0 be
the standard therapy for advanced unresectable soft tissue

sarcomas. The addition of DTIC is controversial at present.

Adjuvant Chemotherapy

‘This is theoretically intended to eradicate micrometastzses

present &t diagnosis. Compared with historical controls,

early nonrandomized studies evaluating adi: vant
chemotherapy were encouraging{3,5,51). However, in recent
randomized trials, the survival of the observat!on arms has
been bettér than historical centrols. Therefore, randomized
tria.s are necessary in order to evaluate whether adjuvant
chemotherapy improves survival. A number of randomized
trials comparing ei:her agdriamyc¢in or c¢ombination

chemotherapy with observation aione have been done.

‘Adriamycin vs Observation:

In & study of 77 patients, Gherlinzoni found that the
addition of adriamycin resuited in significantly betfter
disease free survival and oversll survival {3 year disease
free survival - 68% vs 42%, 2 year actuarial survival - 86%
vs 68%){5). However, randomized trials at MGH, ECOCG,
Intergroup Sarcoma Study Group (ISSG) and UCLA failed to

[



J

45

show 2 significant difference In sdisease free or oversll

survival{26,52).
Combination mtheragy vs Observation

In 8 randomized trial from the MD Anderson, Lindberg 2t al

coempared adriamycin, vineristine and cyclophosphamide for 7

cycles followed by substitution of actipnomycin for
adriamyc_in for 18 months, with observation. Poorer disease
free survival (76 vs 83%) and puorer dverall survival were
observed in the chemotherapy srm. This was possibly because
there were more large high grade lesions in the
chemotherapy arm(5).

Ar the NCI, in a étudy by Rousenberg et ai, 67 patients with

stage 2A to 4A extremity sarcomas were randomized to

chemotherapy with adriamycin 50 to 70 mg!mz,

cyclophosphamide and high dose methotrexate or observation.
At a median 7 year followup, disease free survival wsas
better in ihe combination chemeotherapy arm but overall
survival was not significantly different{53).

A s'tudy at the Mayo Clinic randomized 61 patients with
stage 1 to 4B disease to 8 altermating cycies of
cyclophosphamide, vincristine, dactinomycia, and
vincristine, adriamydin and DTIC or observation. At a
median fpllowup of 64 months, R8% of the chemotherapy

treated patients remained disease free vs 67% of untreated

patients (p=0.01), The five year overall survival was tha

same in both groups as & result of aggressiv~ salvage

e AL PO YO SRS

5
o > .
A e W] ‘ :




] "‘W_w——u__—— —— R

S

IR .- s

46

surgery(49,54). With longer followup, the metastasis f{ree

survival curves converged suggesting that chemotherapy

delayed but did uct prevent metasiases. Local controi was
not significantly improved by chemotherapy. There was a 28%
local recurrence rate possibly because radiotherapy was not

used.

Toxicity

Adriamyecin: In the ECOG study, no lethal ar
iife~thresatening toxicities were reported in the patients

on the adriamycin arm. The most frequent resctions were

.alopecia, niusea and vomiting, end leukopenia. 24% of tle

patients experienced at least 1 severe reaction. There wers
no moderate or severe cardiac toxicities(55). In a trial at
the NCI, 14% of the chemotherapy treated patients developed
congestive cardiat_: failure(48). At a cumulative dose of 550
mgimz about 11% of patients will develop congestive heart
failure. 35% of patients will show a decrease in left

veatricular ejection fraction{45).

DTIC: Toxicity_ incindes nausea and vﬁrniting, especially on

the First day of chemotbherapy(53). Other side effects

include increased myelosuppresion when added tv adi-iamycin

and a rare flu-like syndrome.




CYVABIC: In a study using CYVADIC, toxicities included
nauseas and vomiting (85%), fever and neutropenia {229%),

vincristine neuropathy {(13%), puneumonia and septicaemia

(9%}, stomatitis (4%), and adrismycin cardiomyopathy

(2%)H{54).

In. conclusion, adjuvant combination chemotherapy sppears to

incresse disease free survival but noi overall survival.

N
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» MANAGEMENT AN} RESULTS OF PATIENTS TREATED AT THE SARCOMA
CLINIC, HILLBROW HOSPITAL
l <
' » in 1984 2 multimodality soft tissue sarcoma clinic was
established at the department of radiotherapy, Hillbrow
y - Hospital., All new patients referred with the diagnosis of
snft tissue sarcoma were assessed by surgeons,

fadiotherapista, pathologists and chemotherapists, The
histology of each case was reviewed by an experienced
pathologist who assessed the tumour type and grade. and the
status of tha resection margins. A full diagrostic workup
- was performed. This included:
1. History and physical examinatinn.
2, X-ray of the involved sarea.
3. C.T. Scan or MRI scam of the involved area where _}
indicated. .
4. Chest x-ray and, in high grade lesions, C.T. scan of the
chest
5. Full blood count, urea and electrolytes and liver

function tests.

The patients were staged according to the G, T and N
classification. G2 und G3 lesions were grouped together as

high grade and included in stage 3. This report reviews the

management of the 90 patients with soft tissue sarcomas of
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the extremities who were seen at the combined clinic
between 1984 and 1988. Patients with_ demonstrable distant

metastases at the time of presentation were excluded.

The policies for the munsgement of soft tissue sarcomas of

the extremities were as follows:

Operoble Lesions: Wide excision was recommended. If the

lines of excision were iavolved by tumour, re-excision was
advised if primary closure was possible. Thereafter, once
-t.}ise wounds had healed, low grade lesions greater than 5 cm
in diameter and all high grade lesions received
postoperative Iirradiation. A tutal dose of 60 to 66 Gy was
given, depending on the status of the resection margins. b0
Gy was given to an initial wide volume, followed by a
booster of 10 to 168 Gy. This was given at 2 Gy per
fraction, 5 daily fractions per week. Radiation was
administered by means of either megavoltage photon beams or
a combination of photon and eleciron beams. Simulation and
verification films were checked to ensure sccurate
placement of the fields prior to commetucement of taerapy.
immubllization casts were used to ensure daily setup
reproducibility. All cases were reviewed regularly during
treatment to check for untoward reactions. Patients with
high grade lesions received adjuvant chemotherapy. 3 weekly
cycles of adriamyecin 60 mgl’m2 and DTIC 400 mg!mz were
administered intravenously prior to commencement of

radiotherapy. A further 3 courses were given after

REE
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complietion of radiotherapy. The ejection fraction was
determined prior to the commencement of chemotherapy. An
ejection fracition of less than 350% was considered a

contraindication to chemotherapy.

Inoperable Lesions

This group included those patients with lesions too large
for excigsion with 1imb preservation. These patients
received preoperative radiotherapy. Preoperative

chemotherapy was added for high grade lesions.

Preoperative irradiation: Patients received 50 Gy at 2 Gy

per fraction, § daily fractions per week, to the tumour
with 2 5 em margin.

Preoperative chemotherapy: Patients received 3 courses of
adriamycin 60 mg:’m2 and DTIC 400 mglm2 prior to
radictherapy.

The respouse was assessed after 6 weeks. Resectable le .ins
were éxt-ised and this was followed with postoperative
radiotherapy. If the lesion was high grade, chemotherapy
was added.

Pogcoperative irradiation: 16 Gy at 2 Gy per fraction, 5
daily fractions per week, was given to the tumour bed.
Postoperative chemocherapy: 3 courses of adriamycin and

DTIC were given following the postoperative radiotherapy.
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Followup

Patients were followed up 3 mnthly.during the f{irst year
post treatment, 4 monthly during the second year and then 6
monthly. Suspected recurrences were biopsied, and regular
chest x-rays were pefformad. Survival curves were
constructed using the Kaplan Meler method. The logrank test
was used to identify independert variables predicting
survival. Prognostic factors with statistical significance
were those with p values of less thas ©.05. p values were
deriv:d from the results of the chi-square statistic for

each parameter.
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RESULTS

90 patients treated between 1984 and 19:.88 were evaluated.
Childhood rhahdmosarcm was excluded from the study.
Table 1 summarizes the charscteristics of theaé pat‘ﬁﬁﬁis:”
5% % of the patients were male and 48% femsle. The mean age
was 44 yesrs with a range of 5 to 79 years. '
Tumour characteristics of the j atients studied are shown in
tabhle 2. 80 (%6%) of the tumours sarosze in the lower
axtremiiies, and 40 . &) ocecurred I_.in the uﬁpar
extremities. . 33 (37%) were low grad#. Of Jthue, 15 {(45%)
wers less“thsn Scm in diameter, & (27%) were 5 - 10 cm and
8 (18%) were greater than 10 cm. The size was not recorded
in 3 patients. 57 (83%) of patients had high grade lesions,
of which 14 (25%) were les. .n 5 cm, 19 (33%) were 5 - 10
‘cm aad 19 (33%) were greater than 10 cm in dismeter. In 5
patients the size was not recorded.
The histulogical subtypes encountered in this review are
listed in table 3, Malignﬁnt fibrous histiocytoma (MFH?} was

the commonest type (18,9% of cases), followed by mliﬁmnt

schwannoma, liposarcomx and leiomyosarcoms.
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PATIERT CHARACTERISTICS
_ TOTAL NUMBER 90
8EX MALES 47
FEMALES 43
RACE  BLAOK 4:
WHITE 8
P COL, UHED 1
ASIATIC 1
AGR 8 - 20 10 )
20 - 80 7
30 - 40 14
40 - 80 10
50 - 80 18
80 - 70 18
70 ~ 89 9
MEAN AQGE 44
TABLE 1
- o
, TUMOUR CHARAGTERISTIOS
’ HIGH GRADR LOW GRADR
fromu st as -




HISTOLOGICAL SUBTYPES AND GRADE
' HISTOLOGY _ NUMBER PERGCENTAGE LOW GRADE HIGH GRADE
' _ MALIGNANT
L FIBROUS "
HISTIOCY TOMA 17 18,9 2 16 1
3 | MALIGNANT -
SCHWANNOMA 15 18,7 1 14
& LIPOSARCOMA _ 12 13,3 9 3 :
LEIOMYOSARCOMA 11 12,2 5 8
DERMATOFIEROSARCOMA
PROTUBERANS 8 8,9 8 0
- FIBROSARCOMA 7 7,8 4 3
_ SYNOVIAL SARCOMA 4 4,4 1 3
' RHABDOMYOSARCOMA 2 2,2 0 2
ERITHELIOID SARCOMA 2 2,2 1 1
. EXTRASKELETAL
GHONDROSARGOMA 2 2.2 0 2
AGQRESSIVE
FIBROMATOSIS 2 2,2 2 0
1 EXTRASKELETAL
» EWING'S i 1,1 o 3 .
ALVEOLAR SOFT _
PART SARCOMA : 1 1,1 0 1
MALIGNANT
MESENCHYMOMA 1 1,1 ¢ ' 1
E o | UNGLASSIFIED 5 5,7 0 5
TOTAL
TABLE 3




Followup Data

The median followp"" of patients was 30 months with & mean
of 33 months. 27 'pattenl:s weré lost to followup, 6 patients
with disease and 21 pgtient# with nj: evidence of disease.
_'l‘l:e patients iost to followup had a mean followap of 10
months. 4 p'at'isnta/'diud of iﬁtercurrant disease, 6 died
with avidanca of disease and 49 wers alive with no svidence
of dissase at t;ha end of the faliuwup gariod. 4 were zlive
with disesse, 2 with local recurrence, 1 with persisteat

loce! digsease and 1 with persistent disease and metastases.

rail Survival

The overail survival was 79% at 5 years, using the Keplun
Meier Curve . The ovarall survival for patients with low

grade tumours was 9%, whereas the ovara!l survival for

patients with high grade Iesions' was 73% (see fig. 1).

Disease Frae Sury ival

‘The disease free survival for the wholes group was 61% at 5
years, 60% for low grade Ilesions and 54% for high grade

tesions {see fig 2). .o

vy,
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Prpguestic Factors

The discase free survival rates according to various

variables zare shown in table 4.

D_!.Sﬁ.w\ﬂ_&,ﬂ__ﬁ
RDING TOQ V. RIABLE

VARIABLE N

UPPER ’
EXTRUMITY

LOWER : '

EXTREMITY - 80
AQE '

»50 ar

<50 583
8EX
" MALE 47

FEMALE 43
SITE
PROXIMAL 52

DISTAL 38
SIZE _
¢ BGM 30

5-10CM . 28
* 10CM - 25

GRADE p
HIGH 57

row 23
NODES
POSITIVE a

NEGATIVE 87
INVASION 13 .
NO INVABION 77

S8KIN INV, &
N*U SKIN INV.84

MARGINS
AREQUATE 24

MARGINAL 58
INADEQUATE 8

70

81
o1

80

. 88

8z
55
78
49

- 82

54

o

“TABLE 4

* 0160

EREE SURVIVAL(%) _

0,8

0,8

0,5

. 0.9

0,01
({8 1.7

.5

0,025

O

0,8

NO%:

SIGNIFICANGE

NOT SIGNIFIGANT

NOT SIGNIFICANY
NOT SIGNIFICANT
NQT SIGNIFICGANT .

SIGNIFICANT
NOT SIGNIFIGANT

‘AOT SIGNIFICANT

SIGNIFICANT

SIGNIFICANT
SIGNIFICANT

LN

NOT BIGNIFICANT

SIGNIFICANT Y
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Upper vs Lower Extremity Since there was no survival

difference {p < 0,5} between pﬁtients with apper and lower
extremity tumours, the remainder of the ana!ysis raflects

I,;the cowhined dsta from hnth gETOUpSs.

Age There wasp no significant difference im disaése free
survival (p =« 05), when r‘:utnpar':ng those glder than 50
years to thnw youngar than 50 years of aga, either for

high grade or low grade lesions.

Ssx There was no significant difference ia diseasc free

survival bhetween males and fmles {p < 0,5).
_ 5
Site There was no survival diffsrence between proximal and

ii.;sul lesions (p < 0,9). Y

m.?atientn with tumnurs less than 5 cr had a
si_jnliicantly better disesss iree ..'si:rvlv i compured to
tkoxe with lesions greater then 5 em {p < 9,005). However,
there wﬁ@_s '-"no-‘_sign!ﬁcnnt“ difference between those with
-!:murshb&twun 5 and 10 em, sed those gr"eater than 10 cm
{p <« 0,85). Size did not appesar to infiuence survival in
low grada lesions whereas {¢ did in those with high grade:’"

luions (see fig 3)..
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Grade There was no significant difference in disease free
survival between low and high grade tumours (p < 0,5).

However, overall svrvival was significantly better im low

‘grade lesions compared to high grade lesions (p < 0,025).

8/57 patients with high grade lesions developed metastases

as apposed to 1/33 with low grade lesions (see fig 2).

Nnd'll. Involvement Only 3 patients (3,3%) had regional Iymph
imde involvmﬁt. The histologies of these patients were
spindle cell sarcoma, zlveolsr rhabdomyosarcoma and
alveolar soft part sarcoma. One patient is still alive at S

years, while the other 2 died with diseyse at 27 and 196

- months.

Skin Invelvement 6 patients had skin involvement at
presentation. Of these, 4 had high grade tumours. Only one

patient in this group developed local recurrence.

Local Invasion 10 patients had tumours associated with
invasion of blood vessels, nerves or bone. 8 were high
grade. 3 devéloped local recurrence and one developed
mtastatic'-diseast;. These patients had a 34% disease free

survival at 5 years.
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Y Surgery
Amputation: 4 patients had smputations. Of these 2 had
. lesions on the hand and underwent their surgery prior to
their referral to Hillbrow Hospital. Cne midcalf amputation
was performed for complications fullowiag local excision.
) Two of thé patients who had amputations are glive with no
* evidence of disease, one patient developed & stump
recurrence and one died of metastatic disease.
Surgical Margins: @ patients had no surgery cor i1 “sicn
g ¢ .binpsy only (5 high grade), 58 had microscopically
ﬁ '.incumple.ta excisions (35 high grade), 2 had macroscopically
incomplete excisions (both high grade)} and 20 had
. microescopically caﬁpleta excisions (11 high grade). There
was no significant decrease in disease free survival in
- patients with microscopically incomplete excisions compared
.“ with those with complete excisions (p <« 0,5). Patients who
- had no excision or grossly inadequate excision had a very
o poor survival,
) ‘.
g '_‘ Chemotherapy
e 48 out of 57 petients with high grade tumours received
, chemotherapy. 4 patients were medically unfit to receive
? Q chemotherapy and 7 patients refused chemotherapy. There was
L no survival difference between those who received
) ¢ ;:hemotherapy and those who did not (p < 0,5).
{ i
4
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Radiotherapy 23 patients did not receive irradiation. 9
patients had stage 1A disease, 3 had amputations, 7_
absconded and 3 received initial treatment elsewhere. In
one patient, radiotherapy was withheld because the patient
;vas very young. 3 patients received preoperative
irradiation, 47 recelved postoperative Irradiation and &
received pre and pos: uperative radiation. Two patieants did
not complete the prescribed course of radiation. The mean
dose given' was 59,91 Gy with a range of 18 Gy to 17,6 Gy.

The treatment was given over a period ranging from 6 to 150

‘days, with a mean of L3 days.
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COMPLICATIONS

Surgical Complications

Surgical complications Iincluded wound sepsis (5 patients)

which caused a delay in wound healing. Most cases of

postoperative sepsis were treated conservatively with

antibiotics and dressings and respocvded well., Uncommon
postoperative complications included ovedema (2 patients),
seroma (2 patients), limitation of movement due to scar
formation {1 patient), nerve palsy (1 patients} and

gangrene resulting in smputation (I patient).

Radiotherspy Complicationa

Acuce complicetions following radiotherapy included marked

‘arythema (6 patients}) and moist desquamation (8 patients)

leading to a split in the course of radiotherapy. Lata
complications were uncommon and in general not severe. They
included telanglectasia (4 patients), induration (8
patients), limb oedema (3 patients), fibrosis limiting limbd
flexion {1 patient), deiﬁyed healing of surgical wound (1
patient) and & skin ulcer which healed with conservative
ﬁanagement. No patient required amputation as a result of a
radiotherapy complication. The functional results were good

and uo patient developed a useless Limb.
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Chemotherapy Complications

The most fregquent complicstions associated with
chemotherapy were temporary aloepecia, and nausea anpd

vomiting. Other complications included leucopenla (WCOC <«

2,5 x 1.0911) in 4 patients and, le"as - commonly,

thrombocytopenia (platelet count <« 150000 x 10°/1) in 1

patient. These complications jed to a3 delay in
ndmiﬁistratinn of the next course of chemotherapy. One

patient developed septicaemia due to leukopenia, which

required hospital sdmission. One patient develaped clinical

cardiac complications following adriamycin. The total dose
of I-a&riamycin given to this patient was 510 mg. Tbar_e. were

no deaths associated with che.mother'apy.
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RECLRRENCES AND SALVAGE

Low Grade Sarcomes {sece table 5)

6 (18%) patients developed local recurrences and 2 (6%) had

‘persistent diszase. All these patfents had tumours greater

than 5 cn in diameter. 6 putients underwent excision of the
rec. rrances and 2 required amputation. 5/8 pzatients (LZ%)
'are alive without evidence of diseas_e. One patient has
persistent local disease and one died from lung metastases.
One patient developed further local recurrences treated
with reexcision and is at present free of diseuse. The five
year disease free survival following recurrence is 38%, as

shown in fig. 4.

High Grade Sarcomas

Local Recurrence: (see table 6) Of the 57 patients with

bhigh grade sarcomas, seven developed local recurrences, and
frve had persistent local disease. One tumour was less than

5 cm in diameter, while the rest were greater than 5 cm in

diameter. Two patients with loecal! recurrence bhad r lal

disense at presentation.

Distant Metastases: {(see table 7) 8 patients developed

distant metastases, 4 associated with lodal recurrence. The
mean time to development of metastases was 25 months. The

most common site of metastases was to the lung (86%). All
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patients with metastases had tumours greater than 5 cm. 5/8
patients died of metastastic disease, 2 were lost wich
metastatic disease and one is dizease free at present, 3

months following axiilary dissection for nodal metastases.




68

LOCAL RECURRENCE AND SALVAGE

LOW GRADE TUMOURS

ARM

STAGE/SITE INITIAL TIME T0 TREATMENT OF STATUS DAYS
THERAPY RECUHRENCE RECURRENCE
18 THIGH SURGERY 20 EXCISION NED 67
1B UPPER SURGERY 76 EXCISION + LOCAL 139
ARM 14 Gy PERS
1B THIGH SURGERY 28 AMPUTATION DOD 36
RADIO
18 UPPER SURGERY 50 EXCISION + NED 86
ARM 60 Gy
18 UPPER SURGERY 60 EXGISION + NED 66
ARM RADIO 60 Gy
18" GALF SURGERY © AMPUTATION  NED 17
RADIO
18 CALF SURGERY 10 EXCISION ALIVE 38
LOCAL
RECUR
1B UPPER SURGERY 0 EXCISION NED 99
RADIO

NED:no evidence of disease; DOD:dead of disease

TABLE &

LD N
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Local Recurrence Free Survival
High Grade Vs Low Grade
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TABLL 6 - ”
LOCAL RECURRENCE AND SALVAGE
HIGH GRADE TUMOLRS
SYAGE/SITE  INITIAL CHIMD  MONTHS TO METASTASIS  TREATMENT OF STATUS
+ RADIOTHERAPY RECURRENCE SITE TIME  RECURRENCE
(M)

3B THIGH YES 0 LING 50 NONE DoD 50 L e
3B FOREARM  YES 58 NODE 77  EXCISION NED 78 |
3B THIGH NO 8 NONE EXCISIN NED 34

RADI) CHEMD
38 FOOT YES 10 NONE AMPUTATION  NED 42
3B ARM NO 10 LING 22 RADIO CHEMO WD 24 |
3C FOREARM  YES 60 NONE " EXCISION NED 76

CHEMD
3B FOREARM  YES 0 LING 3 NONE DOD 17 o
3A HAND RADIOTHERAPY 46 NONE EXCISION AWD 53 i
38 THIGH YES 0 NONE NONE IMD 6

- 3B THIGH RADIOTHERAPY 0 NONE NONE w3
3C FOREARM  YES 0 NODE 27  NONE DoD 32 o
4A CALF YES 7 NONE EXCISION + IWD 9

RADIGTHERAPY
NED:no evidence of disease; DOD:dead of discase; IMD:lost with disease; AWD:
alive with disease

a- y - .
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""TABLE 7

DISTANT METASTASES ONLY
HIGH GRADE

STAGE/SITE  INITIAL CHEMO METASTASIS STATUS (MO)
RADIOTHERAPY SITE TIME

33 CALF CHEMOTHERAFPY LING 23 DOD 27

AMPUTATION
3B THIGH YES BONE 12 LWD 26
3A FOREARM YES LING/ 19 DOD 21

BONE

DOC:dend . ¥ dizsesss; LWD:lost with disease
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DISCUSSION

The soft tissue .aarcnma-clin;.ic ‘was established with the

following goals: |

1. Review of all pathologicsl specimens to determine type,
'srade, an_d. adequacf of surgical excision of the tumours.

2. Emphasis on limb pr'euervation where possible, with the
addition of adjuvant radiotherapy in order to decrease
local recurrence.

3. Adjuvant chemotherapy for patients with high grade
lesions, in order to actempt to decrease the development
of mtast.ati# disease, and f{mprove disease free and

overall survival.

The data presented confirm the high level of efficacy of
high dose irradiation combined with limited surgery in the
treatment of soft tissue sarcomas of the extremities. The
achiovement »f local control in 70/90 patients by this
combinad modality approach compa.res with resuits reported
from institutions whcre radical, often abiative, surgery
was used. For e:mple, the local control fellowing radical
surgery was 70% in 653 patients treated at The Memorial
Hospital and 75% of those treated at the MD Anderson
Hospital{27). At the Meassachusssts General Hospital, out of
250 patients trealzted with 1limb sparing surgery and
._ radiation 23 developed local faillure which comperes with

our results ubta_inad using & similar approsach.
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Cnniislications associated with combined surgery and
radiotherapy were mild and reversible in most cases. There

were no amputations s 8 result of radiotherapy

| complications, although one patient underwent amputation as

8 post surgical complication. This patient did npot receive
fadinthzrapy. The world literature reports a definite wound
complication rate associated with the use of irradistion in
clinical studies of combination therapy. A sefies of three
hundred patients with extremity soft tissue sarcomas
treated with postoperstive externasl beam radiation had a
major wound complication rste of 7%{10). Preoperative
radictherapy, in anothér series of -patients' with extremity
soft tissue sarcomas, resulted in a 27% incidence of wound
complications{42). The low incidence of complications iﬁ
this study is probably atiributable to the use of
postoeperative irradiation in mtist cases, ther=by avoiding
the potential problems with woynd healing asscciated with
ﬁreoperative .!rradiatiom ‘l'ﬁ’us, where the lesion is
resectable, postoperative Irradiation should be used.
Preoperative irradiation is used msinly when resectability

is doubcful.

Despite the improvement in local contrpl rates, it has been

reported that 40 to 60% of patients with high grade tumours

die of metastatic disease within 5 years(21). In most
series raported prior teo 198%?, § jear survival wes in the
range of 40% for Lkigh grade lesions{8,10,17). Adjuvant

chematherapy has been used with the intention of

b e ettt — ot w3 i HE R [ ea It T NI RAR L oo
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eradicating micrometastatic disease and thereby improving
survival. Compared with historical controls, pilet studies
evaluating adjuvant chemotherapy were encouraging. However,
6 out of 7 randomized trials comparing adrismycin to “no
. sdjuvant chemetherapy did not show an improvemesnt in
Idisbua free or overali survival{26). The disease i..:
survivil varied from 50 to B0% in the obsarvacion arms,
comparsd to 350 to 80% in the chemotherapy arms. Of the
trials using multiagent chemctherapy, only the trisls from
the National Csancer Institute and the Muyo Clinic show en
;mprove::::an_t in disease free "a.urvivai. !h_randomized
adjuvant trials uwsing combination adrismycin based
chemotherapy, the disease free survival varied from 28 to
87% in the observaﬁion arms, comparsd to 54 to B&% .it; the
chemmotherapy arms{26). The 63% 5 year disesse iree survival
and 7% ovarail ‘survival obtained In patients with high
;rmie lesions in this study {is better than io historical
series, but coﬁparas with survivals recorded in recently
reported randomized trials. The extent of the coantribution

of adjuvant chemotherapy to the good disease free and

overall survivals tbte’deu- cennot be determined, as there

was no cortrol 5r'&§1p-. Fl{;\i@"ther randomized trials are
required to deteﬁ-minu the efficacy of chemotherapy. The
potential value of adjuvant chemotherar- must be weighed

against the toxicity of these regimes.
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_ Of the prognostic factors assessed, tumour s$ize, resection
ol _
' margins, involvemeni of deeper structures snd nodal
N involvement were found to be significent. In oche:\"‘i\ studies
_ \
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the ' sbove factovs were ailso found to be imporiant. Tumour
tize was showh_ to be hﬁpnrtant iz a study by Suit et al
where the disease free survival was 67% in lesions less
than 5 cm, and 50% in lesions greater than -5 cmf 25).
!'nada*qulﬁe rasoction mhl'gins are associated with a lower
disease free and m_reraii.- survival, as shown by Collin et
al{22). He folgmd. # '76% 5 year survival with adeguate
gargins compa‘i‘ed to a :5295 survival with inadequate margins.
'?H& slsno found that invasion of blood vessels;, narve or
bone, and nodal involvement wers associated with a poorer
prognosis. Although in our study there was no significant
difference in disease free survival between low and high
grade tumours, there was a2 significant difference in
metestasis free. and overall survival. The correlation
between tumour grade and survival has been docamented in
several atudies., In a report by Suit et al, the disease
free ..survivalh was 80%, 51% and 17% for grade 1, 2 and 3
fe:pectively{‘zs).' In a review from the Memorial Sloan
Kettering Cancer Center, patients with low grzde tumnurs.
had a 74% 5 year survival and those with high grade tumours
had a 46% 5 yesr survival(22),

In this study tumours were divided into low or‘high grade
* only. Hajdu proposed that sarcomas be graded as either high
or low grade to facilitate clinical assessment of tumour
h'ehavinur, and eliminate the confusion caused by the term
"int:er'madiateﬁ; grade®{22). In s recent review, consensus in

the grad!ng}; of 80 suft 'tissiue sarcomas using a 3 grade
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- system occurred in only 50% of cases, but in looking at iow
grade (gradel) vs ﬁigh grade {gvade 2 and 3), cona@sua
occurred in 75% of cases(5). .n a report from Costa at‘ al
from the "béfatiohai Cancer Institute, grade 1 tumours did
significantly better then grade 2 and 3, but there was no
significant difference in outcome betweén grade 2 and 3
lasimnt(ll}.. | |
Age, "mxﬁ, upper vs lower extremity were not found to be
signi'f'icunt prognostic factors, which agrees with the
f.lndings of other studies(22), However, in -__%g'tudiéii} at the
Memorial Sloan Kettering snd the -Muaaciq?iiamttsﬁ_Ganaral,
( o ;Jldar patlents. were found to have a p:mrér prognosis,
possibly reiated to inadequate surgery(8,25).
Tumwur location on the limb and preseace or absence of skin
involvemcnt_, which were not found to be significant
prognostic factors ir this study, have been reported teo _bé
" important in a number of other studies(19,25). Suit et 3zl
found that 5% of distal lesions recurred  ldocally, compared
to 28% of thigh lesions and 48% of upper arm lesions(25).
However, disease free survival did not relate to anatomic
site, provided results for small and large lesions and for
different histological grade were examined separately. Suit

et al found that 8/9 patients whose tumour involved the

skin develioped distant metast:ases(ﬁ). v
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CONCLUSION

;‘..rr

 This : veview of patients treated by the combinsd soft tisiue
xﬁcm clinic at Hi'lﬁarow Hospital demonstrates that with
limb spering surgery ‘ind__ adjuvant radlotherapy, ﬁnud_ local
control with ﬁrasérvut!#n. of limb fenction can he'ub_t;lined
in the majority qf p.itiei‘:ts. Amputstion should bs ressrvad
for those few patients with very udvanced disease. The good
survivsls nbuiu?d, gapéci_ally for high grade lesions, may
 be attributad to \;;;thn uss of adjuvant chemotherapy. .Howaver
other lfact'ark may have ;':hy'ad"-a role, such as improved
iir!m:ry -.trantmau and opr."iingl staging. Thé role of adjuvant
chamothai'lpy thpu_lld be ..av;-alutted in well designed

randomixed trials, v;i;h stratification according to

\ /

inzportag: prognostic factork.
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