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• PREFACE

•

•

Soft thsue sarcomas of .the extremities we:re previously

t r eat.ed .either with wide excision alone, leading to III 30 to

50')(, local r ecur rence rate, or a:mputation, which although

lead to a recurrence rate of Ie.. than 5~t caused

slgnifica~t physical and psychological morbidity. In

• ad d It Lon to the :risk of local r e cu r r-enc e , distant

metaatases occur in 30 to 50% of higb grade lesions.

• In 1984 a multimodality soft t Lssue sarcoma clinic was

e s.cab Hah ed at the Department of Radiotherapy, HHlbrow

Hospital .. Where possible, limb preservation was advocated

and radiotherapy and cheoootherapy were used as adjuvants to

decrease the incidell.ce of local recurrence and distant

metastases.

This study will retrospectively analyse the results of

patients treated at the sarcoma clinic Hillbrow Hospital

from 1984 tc 1988. Su r v Iv aL, prognostic factors and

complications of treatment will be assessed.

I wou ld like to acknowledge the as sis t ance g ivan by

Professor M.M. Nissenbaum, Dr R... Uljs, and Dr B. Donde. I

would also like to thank the ataff of The Department of

Radiation Therapy, Hillbrow Hospital.
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• INTRODUCTI~ AND EPIDEMIOLOGY'

•

Soft t Lssu> sarcomas are malignant tumours arising in

mesenchymal soft t t s sue s -- the ext:=rs&keletal connective

tissues of the body that connect., support and surround

other discrete an at omf c structures. They arise in ali

anatomic Gites ... 40-45% in the lower extremities, 25-30% in

the trunk, 15-25% in the nppe r extremities, and 5-15% in

t' e head and neck area(1) ••
Despite t.h e fact that sof ... conuece tv e and supporting

tissues eomp r-Lse a large )roportion of the body mass, s,oft

tissue s ar comas are unconmon, In thee United States, the

estimated number of newly diagnosed soft tissue aar comac

for 1987 was 5300, wh tch con st itutes about 0.6% of all

invasive neoplasms diagnosed that year(2). In individuals

below the age of 25, they comp r Iae 6,5% of all cancers(3).

ThSJmale to female ratio is 1,2:1.
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AETIOLOGY

The aetiology of 80ft tissue sarcomas cannot be identified

in the vast majority of cases. The following factors have

been impHcated:

1. Rad iat ion: It is well es t ab lished that soft ti s sue

SarCOIDa5 may arise followi,ng tr-r ad iat Ion, although t.h rs

is uncoamon(4}. Qeck noted this association in 1922 when

he reported a higher incidence of p Ieome rpb Ie sp Ind Ie

cell sarcomas ift patients who had been irradiated for

tuberculous arthritis(5). Dev td son et al reported on 20

p at Ieu t s who develfjped soft tissue sarcomas followin!!

irradiation .. The patients received doses of 8,8 Oy to 7'0

Gy using either orthovoltage or megavo It age equtpment ,

He found that there is no decrease in risk with the use

of megavoltagE.\ equipment and higher doses do not seem to

decrease the risk of c.a r c r n c g e n e s t e lB}, Ha l p e r f n

reported a 0.9% risk of sarcoma iI'. 5 year aurv tvors of

E{odgkin lS disease treated wi1;h radiotherapy with or

without chemotherapy(7).

2. Chemical agents: Sarcomae can be induced in the soft

tissues of rodents by In ject Ion of met hy Icho Iant.h r ene

and benzpyrine. In human s tu d Le.s, there have been

c e n f l icting reports eu g g e s t t n g a l ; '.k between

1>.beno:..ryheX"bicidea and soft t Lsau e s ar comaa, Several

chemical agents, including thcr-ut r as t and vinylchoride,

are definitely associated with hep at tc augiosarcomas(5) •

.& _-FM1t
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.. 3. Sarcomas Il1l 1.ev~lop In the chronic lymphoedema of the

arm which may deve lcp post mastectomy ~ This is known as

the Stewart-Trev~s syndrome.

4. Inberited conditions: Cer tatn inherited conditions are

associated with an increased incidence of soft tissue

sarcomas.. Malignant schwannomas are more comnon among

patients with Von Recklinghausen's disease and various

loft tissue I.dlD.Oursoccur with a higher incidence in

patients with Gardner's syndrome and the familial form

of retinoblastmna.

5. Genetic factors: Chr omosomal abnormalities have been

recorded in pat fenus with val Ious soft tissue sarcomas.

• For example a translocation o.t t(x;18) has been found in

synovIal sarcomas(5). Tbes e abnormalities may have

diagnostic and therapeutic impiicaticns~

6. Trauma: Although many pat.ients with soft tissue sarcomas• peesen t with a recent history of trauma, there is no

known aetiological r eLatIonsh Ip, It Ls Bkely that minf,T

• trauma merely brings a preexisting lesion to the

patient's attention.

•

•

• -
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PATHOLOGY

Soft tissue sarcomas have a tendency to extensively invade

• surrounding tissues. As the tumour expands, it presses on

the s u r r oundLng normal tissue. thereby creating a

paeudccapsu Ie composed of reactive normal tissue and tumour

r tissue. This ps eudc cap au Ie does not form an effective

•

bar r Ierr to tumour spread and satellite Ies tons awa.y f:rom

the main tumour mass are comnon(8). Spread usua l ly occurs

within the tissue compartments in whlcb the tumour

originates.

.. Soft tissue sarcomas may resemble fibrous, ad tp ose ,

vascular, muscular or synovial tissue. They are classified

according to the normal soft tissue they most resemble. _,J

., Whether the tumour or tgmat es from one of the soft tissues

or from a multipotential pr Imf t Ive mesenchymal cell remains

•
unresolved. Recently the use of inmunoh1&tochemistry and

electron microscopy has enhanced the accuracy of

c l as s tf Ic at ton, There is some evidence that the natural

c l in leal course and response to treatment varies amongst

c· the different histological typ~s of aar comas 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 i~

based on the number of mitoses I er high power field,

absence or presence of necrosis, degree of cellularity,

• nuclear pleomorphism and neovascularity. A grading system

based 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 occasionally applied to soft

tissue sarcomas. In 1969 the American Joint Comnittee on

staging and end results applied a grading system which

classified sarcomas into low (gradel), medium (grade2) and

high grade (grade3). Tbis grading sy s tem was based

primarily on the number of mitoses per high power field.

•

Va rio usa u tho r sag r e e t hat not a II sa r coma s can be

ac cu r at e Iy graded. The following histological types are

almost uniformly high gr-ader synovial sarcoma, embryonal

rhabdomyosarcoma, and ang Ic sar-coma,

High grade lesions are more likely .1 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,b,% of grade 3 tumours{10). In a study of

grading related t o p r e gno s t s at the National Cancer

Institute {NCI) , patients with low grade tUI'1 1"S did

significantly better than those with intermediate or high

grade tumours. However, there Wp.s 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 sarcomas •

In a study of 323 patients treated at the Massachusetts

General Hospital (MGH) , 19 (5,9%) had regional lymph node

metastases at presentation{12). The frequency of lymph node

metastases ~.~rrelated with gr-ade - none with grade 1, 2%

with grade 2, and n;~ ""Hh grade 3 lesions de' eloped lymph

node me t as t as es , Lymp hat Ic spread is more common in

r h eb domyos arcems ~lveolar soft part ear-coma, clear cell

•
sarcoma, ep ft he l te id ~arcoma and synovial sarcoma. 10 - 20%

of these bave reg iona 1 lymph node lnvo Iv emen t at

presentation( 12).

• Distant Metastases

•
Haemategenous metastases develop in 30 to 500(,of patients

with higb grRde tumours(13). The lungs are the most comnon

site of metastases, accounting for up to 80% of all

metastases. Other sites of m.etastatic spread include

reg!onal lymph nodes, bone, and subcutaneous tissue.•

•

•

•

\>
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The Enziger and Vlehs class!fication is base on the

histogenesis concept. Each lesion is related to a cell

type"

.Fibrous Tissue

Fibrosarcoma: 70% c,f cases occur between the ages of 20 and

50. 25% are on the trunk, 25% on che lower extremity, 15%

in the head and neck region and 15% on the upper extremity.

Grossly the lesions are firm, soft, g r ay t s h=wh Lte and.

homogeneous. Hf s t o rog fca l Iy , they consist of a relatively

uniform population of spindle cells which. exhibit moderate

to s t r ou g an an l a s ia and an increased n.umber of mitotic

figures(14). Giant cells are not a featurf(15). Tber e ar-e

no other differentiating features, other than the

production of a fibrous stroma.

Dermatofibrosarcoma Protuberans: This is a low grade

fibrosarcoma occurring primarily in the 3rd OT 4th decade

on the trunk or scalp. 30% of these les ions recur after

simple e x c r s Lon , The lesion is p r e d omf n a n t Ly an

intracutaneous growth arising as single or muIt Ip Ie nodules

or plaques. It tends to invade surrounding tissues but

rarely met n;st a s Iz e s , Micrl[)scop ieaHy, the appearance is

t h at of a uniform cellu Lar growth with sp ind l e cells

arranged in an interwoven p~ttern.
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• Aggress ive Fibromatos is: These are extremely indolent

tumours. They derive primarily from fascial sheaths and

mue cu Io-caponeur ot Ic structures thrnughout; the body. They

are unencap su l at ed, infiltrating and locally destructive.

'fhey may recur repeatedly without metastasizing.

Microscop Lca l Iy , the fibrob lasts are well differentiated

and tend to fo rm ~nterlacing bundles.

•
,

•

•
Infantile Fibrosarcoma: These have histological feature of

a high grade malignancy. They occur in infants less than ;)

years of age and ha\c a good prngnosis.

t
~
i
I

I

I
I
i
I ' i

• Flbrohlstiocytic tumours: In many recent series, malignant

fibrous histiocytoma was the most conmon type of soft

tissue sarcoma reported. These tumours cQIDmonlyoccur in

• the pzoxfmal extremities especially the thigh, more often

in deep seated tissues. Gross 7, most are poorly defined

•
multinodular masses of soft or firm yellowish grey tissues

with cystic ...nd necrotic areas.

The following aub types have been defined:

B. Storifonn pleomorphic

b. Myxoid - better prognosis

c. Giant eel!o·
d. Inflmnmatory - worse prognosis

c. Angiomatoid

•
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Microscopically, a sp tnd Ie=cet l stroma and large numbers of

pleomorphic histiocytes or xanthoma cells and bIaar r« giant

ce l l s 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

rhabdomyoaarcoma OJ!' liposarcoma. It is hypothesized that

proliferating histiocytes transform iuto fibroblast-like

cells with collagen synthesizing ability and so are

,
•

•
.

I"e s p 0n & i b I e for the fIb I"0b18Stic comp0nen t 0 f the se

t umou r s , Xanthomatous cells and giant cells are a l ao

believed to be derived from histiocytes.

• Adipose Tissue

Liposarcoma: These occur almost an.ywhere that fat is

present. They are usually malignant from inception, only

rarely ari.sing from lipomas. They are most consnon between

40 and 60 year~ of age anJ are conmoner in men. 44% OCCUI'

on the lower extremity, 14% in the retroperitoneum, 14% on

tbe trunk, and 8% on the upper extremity( 16).

Gr08s1y, the tumours have multiple convolutions and a, e

often yellowish. They m....y give the false impression of

encapsulation, but they regularly infiltrate surrounding

structures. They roay be divided into several distinct

'.
I •

,~
J

varieties:•

•
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1. Well differentiated which includes lipoma-like,

•

sclerosing and inflammatory subtypes. These retain a

lobular architecture and 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 a better prognosis.

2. Myxoid liposarcoma. This is the most conmon subtype.

They may be well or poorly differentiated. The well

differentiated type is composed of a vascular meshwork

of fus ilorm and stell ate ce tIs in a myxomatous

background. The poorly differentiated type contains in

add+t lon to embryonal and adult fat ce l ls , large numbers

of anaplastic and bizarre giant cells. There may be

,
•

•

• car t.IIagenoua or osseous metap las Ia,

3. Pleomorphic. These show the least resemblance to fat

tissue an d have the ~jlighest degree of anaplasia and

number of mitotic figures. Bizarre lipoblastic cells can

usually be demonstrated. These rumour , have a hIgl; rate

of local recurrence and distant metastases.•I
I 1enosyn.!!.!!al Tissue -,

Synovial Sarcoma: These occur primarily in children and

young adults. The male to female ratio is 3:2( 15). Only 10%

develop within joint cavities. Grns s ly these tumours are

firm and gt'ey with ar-eas of calcHication and baemorrhage.

Th ey are part iall yo or comp letely s u r r ounded by a

paeudocap su le formed by cempr es sed adjacent. non-tumorous

tissue. 10 ;2 0% h ave nod ali n vol v eme n t ( 16).
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• Microscop Ica l Iy , they have the appearance of synovial

tissues but the t:umours rarely involve joint synovium. Two

elements should be present:

1. An aden cma t ec s structure, with calls resembling

ep ithelium arranged in pseudoglandular structures. The

cells vary in shape from c11boidal to co lumnar and may

secrete a mucopolysaccharide, probably hyaluronic acid ..

2.. A sarcomatous stroma composed of fairly uniform spindle

•

•

•
shaped cells with hyperchromatic nuclei. The co l Ia are

densely packed in bands or sbeets.

This biphasic pattern has been confirmed with electron

microscopy. The histogenesis of the tumour is unelaar , The

similarity of the ~cells to the two types of cells found in

normal synovium is suggestive of synovial origin, but the

extra- art icu lar origin of most of the numeur s and their

behaviour in t Le sue culture Is not consistent wh.h this

hypathes is•.

Subtypes:

1. Monopha~dc - (fibrous or epithelial). The fibrous or

spindle cell var~ety is the most corranon, It is an

aggressive high g r ade lesion. The epithelial or

p&eudoglandular type is rare.

2. Biphas ic both spindle cell and pBeudoglandFlar

patterns are present together.
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Muscle

Striated

Rhabdomyosarcoma: These account: for about 15% of all

sBlcomas(15). They are divided into three types;

1. Adult pleomorphic type (13%) These arise most frequently

in the extremities, e ap ec ial Iy in the quadriceps,

adductors, semimembranosus, biceps and brachialis

muscl~.s ... They occur most comnonly in the 5th decade,

Gros sly, they appear firm and well c t r-cumscr Ibed, but

ar e locally destructive. Microscopically, they have a

high degree of ce l lu Iar pleomorphism. Large and small

sp Iud Le shaped cells predominate. The long strap-like

cells often show longitudinal f Ib r Lt s but cross

striations are rarely demonstrated. The diagnosis is
:Z-i

)

restricted to tumour s occur r tng in ske tet al muscle.

2. Alveolar type (41%): These tumours OCCU1' primarily ~n

children and young adu lt s , maIn Iy on the extremities.

Grossly, the tumour is greyish white, with cystic areas.

Hf at oLeg f ea Ll y , it is characterised by a pulmonary

alveolar like app ear ance, Tumour cells are Large and

oval or rounded with scanty cytoplasm. Many hav e

strongly acidophilic cytoplasm in which myofibrils are

discernible .. Alveolar rhabdomyosarcoma bas a grave

prognosis.
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3. Embryonal type (46%): These occur most comnon ly in the

head and neck regions, the genitourinary tract and the

orbit. A relatively small p e.r cen t ag e occur in the

extremities and retroperitoneum.. Microscopically, small

round and stellate ce l l s with scanty cytop La sm are

scattered in a 1003e myxomatous matrix. In addition,

rhabdomyoblasti..:: elements are recognisable.

Smooth Muscle

Leiomyosarcoma>: They occur most commonly in t b.e

gastr~.1"ttestinal tract. genitourinary tract, v a s cu ba r

systems and. the retroperitoneum. Only 76/462 occurred on

the ext I" em it i e s ( 17) • Lei omy0s a I"coma sap p ea r as 1a r ge

r cund ed nodular masses of firm greyish brown tissue with

areas of haemorrhage and necrosis. Microscopically, they

consist of long spindle shaped cells of more or less

uniform s~ze, arranged in interlacing bundles. The nuclei

are e long ared, and myofibrils can usually be demonstrated

in the pink staining cytoplasm. There are often less well

differentiated areas with giant ce l Ia, strap cells or round

cells. Cytologic criteria for the distinction of benign

from malignant leiomyomatous growths are not always

reliable. Smooth muscle tumours over 5 em hi size in the

deep soft tis sues of ad u I t s are almost lnv a r I ab ly

malignant.
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• Blood Vessels

•
Haemangiosarcoma: These mos~ frequently occur in the scalp,

breast and ll~,er. They comprise only 2'l. of soft tissue

sarcumas(3)e

• Malignant Haemanlfoperlcytoma: These may occur at any age

or site. They are thoulht to arise from the pericyte cells

of smootb muscle origin that lie around small vessels.

•

•

Lympha1'1g1o.arcoma: These arile in \::hronlcally oedem.atous

extremit 108. They occur follOwing 1'% of m~stectomien and

the ave...lie post IDast8ctClOlY interval. Ii 10 years( 18). They

are typically multitocal and spread rapidly. The mean

survival after dIagnosis is 19 months.

• (j

TlllIWurs of perl2{.(eral Nerves

• Neurofibrosarcoma
,f ., ~

(malignant schwannoma): j'hese tumour s

arise from schwann cells anywhere in the body. They

•
cOBmenly occur :along the major nerves and spinal nerve

roots. Although sch9'ann cells .,arise from the neur a l tube of

the primitive ectoderm; achwannomas are Inctuded in the

category of soft tissue ear ccmae because of similarities in

anatomical sites of origin, clinical presentation and•
o behaviour to other soft tissue sarcomas. There 1& an

•
association between neurofibrosarcoma and Von

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

Recklingbausen's disease develop neurofibrosarcoma.

•
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Bone and Cartilage

Extraskeletal Osteosarc~: These are extrmnely rare. They

arise primarily in skeletal muscle of the ex t remtt tea,

especially the lower limbs. They occur predominantly in

middle and old age. On section these tumours are firm

greyish-white and gritty, with areas of necrosis and

haemorrhage .. Microscopically, they are similar to

08,teOSl'f.rCOIlllltOt!$lesions of bone.

EXLraskeletal Chondrosarcoma: These rare tumours are

predominantly found in the extremities. The majority are

situated in muscle .. Grossly, they consist of a mass of soft

mucoId to moderately firm grey t.Iasue, in which tbere may

be nodular areas of c a r t Ll a g en ou s consistency.

Microscopically, they resemble chondrosarcomas of bone but

with larger areas of mucoid or myxomatous matrix and f ewer

, foci of mature hyaline cartHage.

Uncertain HIstogenesis

Alveolar Soft Part Sarcoma: The cell of origIn is not known

,although a myogenous origin has been suggested. It occurs

predominantly in adolescents and young adults, more often

in females. It haa a slow clinical course and is associated

with a prolonged survival, even in the presence of

met.ltat Ic dlseaae, It usually occurs in the extremities.
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• more con:monly in the lower limbs. The tumour is frequently

,

well circumscribed or par t ly encapsulated. On section, the

tumour is firm and grey-yellow. Fibrous trabl'I.·1.lae may

divide it into lobules. Microscopically, there 'are rounded

or cord-like aggregates of cells separated by delicate

fibrous septa and thin walled vascular spaces.

• Ep ithelioid Sarcoma: These are usuaHy found around the

wrist, hand and foot. They have been cited as the most

common type of s nf t tissue sarcoma occurring on the

hand(19). They often spread to the regional lymph nodes.

They have a greater propensity than other sof t tissue

s a r c oma s to spread to noncontiguous areas of skin,

subcucaneoa s tissue, fat and bone.

Malignant Mesenchymoma: These may occur at any age. They

have a predilection for the deeper structures of the

extremities and the retroperitoneum., They consist of mature

and immature tissues, including two or more sarcomatous

elements of different histogenesis (such as leiomyosarcoma,

iiposarcoma, chondrosarcoma, osteogenic sarcoma). The

degree of malignancy is determined by the most malignant•o 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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• more commouly in the lower limbs. The tumour is frequent~y

well circumscribed or partly encapsulated. On section, the

tumour is firm and grey-yellow. Fibrous trabeculae may

divIde it into lobules. Microscopically, there 'are rounded

or cord-like aggregates of cells separated D1 delicate

fibrous septa aud thin walled vascular spaces.

Ep i thelioid Sarcoma: Th5se lPf usnaHy found around the

wrist, hand and foot. They have been cIted as the most

common type of soft tissue sarcoma occur-r,ing on the

band(l9). They often spread to the regional lymph nodes.

They have a greater propensity than other 80ft tissue
It bsarco~as to spread to noncontiguous areas of skin,

subcutaneous tissue, fat and bone.

Malignant Mesenchyrooma.: These may occur at any ag e, They

have a predilection for the deeper structures of the

extremities and the retroperitoneum .. They consist of mature

and immature tissues, including two or more sarcomatous

elements of different histogenes is (such as leiomyosarcoma,

i ip as arcoma, chondrosarcoma) osteogen ic sarcoma). The

degree of malignancy is determined by the most malignant

element.

Ctear Cell Sarcoma: These are now clalsified 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 bands. Microscopically, they consist of nests of

-------------------_ .. __ Iw. ....' .... -.---_l!I!I!rr.. IIi!IlI:;;III!!!,-._.12~iS'J z , ..



•

•
11

pale fusiform ce l l s surrounded by fibrous septa. They

behave more like soft tissue sarcomas than cutaneous

melanoma. despit~ their xnelanocytic nature.

•
TRese comprlle 10 .. 2f)lJ(.of all sarcomas.•
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CLINICAL PRESENTATION

•

•

•
Soft tissue sarcomas usually present as asymptomatic soft

tissue masses. Because they arise in compressible tissues

and are often far frow vital organs, symptoms are few until

'the lesions are quite large in reladon to the anatomic

part. Symptoms generally result from pressure or traction

on adjacent nerves or lDuscles.

,
•

• Only 4-11% present with clinical metastases(3) ..

• 1. Complete history and phys tcal examtnat Ion, Examination

includes evaluation of the site, Size, and assessment of

• the presence and degree of involvement of skin, major

ves se l s, nerves or bone. The regional lymph nodes are

also evaluated.

I
2. Biopsy and histopathologic study to establish diagnosis.

Fine needle aspiration cytology is not adequate as large

tissue specimens are usually necessary to determine

histologic type and degree of differentiation.

,3. Radiologic procedures:

a. X- ray of the involved area to assess the soft

tissue mass and whether there is bony involvement.

h. C.T Scan or Magnetic r escuance imaging (MR.I) of

the mass assists in aa s e s s Lng tumour ex t ent ,

involvement of vital structures and resectability •

•
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• Moat of the soft tissue density is different from

tbt.t of nurmal muscle and therefore these tumours

appear as relatively clearly delineateti' soft tissue

maases,
-:::-.--,

c. Chest J{.-ray aud in high grade lesions C.T. scan of

tbe c.test to exclude lung metastases ...

c. Bone,J?9~n. Although sarcomas rarely invade bone,

soft i\·l:.--..i~iuereliction in the periosteum may .be

~aGtimat~d by bone scan. A poaithe scan may serye as

• au id{! to wide resection near the bone or to

removing periosteum or a portion of bone in the area

that is positive on the scaD.

e. Arteriography. This demonstrates the rel.ationship

to large vesaala and the majllr venous drainage :;';~at

need.s early control t~) limit eailiolization .. -r-als is

not a routine investigation.

4~ Rnnt Lne lui ~L.lod "lunt~ urea and e!e.~tr.olytes and

liver functions tests se.rvE~ a.1

pr~or to ~herapy.

baseline tnve3tigati~fnlS
~I
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STAGINQ

•
Systems for staging have been developed by tbe American

Joint Comnittee (AJC) and the Union Internationale Cont r e

Cancer (VICC). The revised AJe sta&ing protocol is be.red on

aT, N, M and G system(21). "T" represents the primary

tumour. with an associated number to describe the; size or

extensiol'.is. "N" Indicatefl regional lymph node Invu lv ement

and "Mit re,resents distant metastases. "G" refers to tbe

histolog\cal grade of the lesion.

•

T - Primary tumour

Tt - Tumour 5 em N' less in greatest dimens ion

T2 - Twmour greater than 5 em in greatest dimension

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

G - Histological grade of malignancy

Gl - Well differenthlted, low grade

G2... Moderately differentiated, intermediate grade

03 - Poorly differentiated, hIgh grade

N - Regional lymph nodes

NO - No histologically ve r LfLed metastases to regional

lymph nodes

Nt - Histologically verified lym.ph node metastases



21

•
M - Distant metastases

MO - No distant metastases

Ml - Distant metastases

• Sta&a Grouping

Stage lA - G1 Tl NO MO

Stage IB - Gl T2 N~ .MO

Stage 2A - G2 Tl NO MO

St'11e 28 - 02 T2 NO MO

Stage 3A - G3 Tl NO ),f0
Stage 38 - G3 T2 NO :1110

Stage 3C - Gl-3 Tl-2 Nt MO

o
Stage 4A - G\-3 T3 NO MO

Stage 48 - GI-3 Tl-3 NO-l Ml
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PROGNOSTICFACTORS

A simple comparison of local control and disease free

surv Iv a l between dIfferellt institl1tilrms may be misleading

if prognostic factors are not taken into accc unt , These

include host, tumour and treatment related factors.

Host Factors:

age Appears to be of 1ittle prognostic importance.

However, fibrosarcomas and liposarcomas tend to

have a better prognosis in children.

• sex Has not been found to be a significant prognostic

factor

symptoms I n a study of 423 patients with localised soft

tissue s ar-comas of the extremities treated at the•
Memorial Sloan Kettering Cancer Centre (MSKCC),

•
p at Lent a presenting with a painful mass had a

significantly reduced median survival (63 months)

when compared to those without Ioca l symptoms

( 161 mo JJ t h s){ 22}. P a in f u 1 t umo u r s we r e

• predominantly high grade and were more likely to

be deeply invasive.

•

•
)o
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.. Tumour related Factors

upper v s lower extremity

This has not been found to significantly affect

, site

prognosis.

Location proximal to the knee or elbow has been

correlated with reduce curability in some studies

but not in others(22). This has been at tr ibn ced
•

to greater difficulties in gaining local control
i
I

I
I

,
• of proximal tumours. Proximal tumours are more

likely to be large an d located deep to the

fascia(23).

size Tumour size has been clearly related to survival

in several studies using a 5 em diameter as the

cutoff(1,22). Larger tumours have a significantly

•

• greater tendency to be high grade, proximal in

location and deep to the fasciia(22).

histological type

There was no evidence of a correlation be twee.i

histological ty):,,~ and recurrence f requ ency in

grade

reports by Suit and the NCI(11,19,25).

The correlaUon of tumour grade with survival has

o been well document.ed •

•

•
\'1

j
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•

compartmental status

Lnt r a c omp a r tme n t a l lesions include those

contained -Nithin the major muscle compartments,

those within [otnt s and those superficial to the

deep fascia. Tumours in e t he r tissues are

conSidered extracompartmental. There is a higher

risk of recurrence in extracompartmental

les ions(22).

nodal status

The presence of regional node metastases is

frequently a sign of disseminated disease and

these patients have a poor surv ival(22,24).

skin involvement

In a study by Suit et a I, this was found to be an

indicator of a poorer prognosis(25).

•
,

Treatment related factors

•

•

•

•

surgical margins

The risk of local f af Iur e increases as the margin

of excis ion decreases(l9,~~6).

~ecurrent lesions

Most studies show an as secf at.tun between local

recurrence and poorer survlval(23,27,28).

Huw ev e r , one cannot conclude that local

recurrence causes dissemination and death. The

relationship may be explained by the hypothesis

that tumours prone to metastasize also have a

greater tendency for local r~currence(29).

•

\...:""'0 __ -..:.. ..._. _ o
•
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TREATMENT

Patients with soft tissue sarcomas are managed using a

• multimodality approach. Ideally, this should he by a

sarcoma team at a major centre where patients with soft, tissue sarcomas are seen in substantial numbers. The team

• should comprise sar-coma pathologists, surgeons (orthopaedic

and general surgeons), medical and paediatric oncologists,

diagnostic radiologists and radiation therapists.

•
Modalities of Treatment

• 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 had' of this century, simple excisions of soft

.~
I

i

I •i 0

tissue sarcomas were frequently carried out. Local

1
i
!
I •

i-
to

t.~ '.

reeur r ence 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 r-ecur r ence rate decreased to

2% to 34%, these surgical procedures were dl sf Igur Ing and

deb 11itating( 5,30)•

•
__0_)
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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

rad iotherapy with acceptable recurrence and survival

rates(25). This approach has been associated with some

improvements in both local and disease free survival

rates(:il).

Surgical Approach:

1. Biopsy: In order that future surgical options are not

compromised by the biopsy, there should be a high d.egree

of sus pie ion for s 0 f t tis sue s arc oma5 • Inc i s ion a 1 ,j

biopsies or, if the lesion is small, excisional biopsies

are desirable for making the diagnosis and establishing

the histological grade. The incision 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

il

malignant 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 a wide margin of grossly normal tissue around

the tumour. The local recurrence rate following this

p r oced ur e varies from 25% to 40%(27).

__('_"J
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~!.Radical resection: The whole anatomic compartment is

removed. The line of excision is separated from the

tumour and its tissue of origin by at least one

• anatomical structure or tissue plane. The recurrence

rate varies from It'% 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 radical by definition.

• Prior to the definitive surgical procedure, met Icu lous

preoperative evaluation and planning is required. This

includes diagnostic imaging procedures, including C.T.

Scans and MR.I scans, to determine the feasibility of limb

sparing su r ger y , Many believe that if there is definite

•

bony, critical vascular or major ne rv e involvement,

amputation is required. However, prosthetic bone, vascular

,', .
, ..~

"nd nerve grafts can be successful in allowing limb

preservation. If irradiation of an extensive tumour would

require irradiation of the entire limb cfr-cumrer ence to a

high dose, radical surgery should be considered.
;

t
! ',0

1

• The ob ject 1ve of limb sparing surgery is to excts e the

biopsy site en bloc with the tumour, maintaining a wide

margin of normal tissue around the tumour. The tumour• shou Ld not be visualised during the procedure. At the

completion of the resection, metallic clips should be

placed at the limits of dis,~ction, in order to facilitate

•
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• radiotherapy planning. There is no good evidence to

r ec omme n d compar tme nt a Ire s ec t ion s if wid ely neg at ive

margius can be obtained.

•
, Prophylactic lymph node dissections are not indicated as

the incidence of lymph node involvement is low.

Resection of Sarcoma metastases: Sarcomas metastasize most

•

frequentlY to the lungs. Many series have shown that

pulmonary metastectcmy can result in long term eradication

of metastatic disease. In a NCI study, resection of

pulmonary mecas tas es led to 1 30% 5 year survival following

pulmonary resection(32,26).

•
RadiotnerapI

II
The combina.tion of radiotherapy and conservative surgery

can pro due e 10 cal con t r 0 1 wh \ lema in t a in in gag 0 0 d

funct ional r e su 1t , The surgery is used to remove the

primary tumour mass. The radiation h used to treat

microscopic tumour extensions. These can be controlled by

moderately high doses of radiation. The patient is thus

spared the removal of large amounts of apparently ncrma l

thsue.

..

• Rad iat ion the rap y may beg iven po s top era t ivel y 0 r

preoperatively.

•

•
1!"">.r;,·\:ii'~;<,: . .:;,
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Postoperative Irradiation:

The advantages include:

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 healing 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 controversy over the mnount of surgery to be

performed when postoperative radiotherapy is planned. While

all gross tumour should be removed, some advocate minimal

excision of surrounding normal tissues and others advocate

the maximum wide excision possible compatible with

reasonab l e morb id i ty and function of the limb. P' wever,

.l a r g e r surgical excisions require the use of wider

radiotberapy fields and reduce the functional result.

Dosel The doses used range from 64 to 66 Gy, at 2 Gy per

fraction. This dose produces lcce l control in 85% of cases,

which is comparable to that achieved with radical

surgery(lO).
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Radiation gIven postoperatively should start 10 to 12 days

following surgery to allow wound hea l t ng , Following

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

to 4 weeks to allow the seroma to resorb.•
, Preoyerative Irradiation

I
I

f
~

The advantages include:

1. Pr.eoperative irradiation to a dose of 45 tu 50 "y will

inactivate 90% of tumour cells. This will decrease the• chance of t~ur implantatioll during surgery_ Cells shed

into the circulation would not be viable and therefore

not abIe to cause metastases.

to be at rhk f.or tumour involvement, and radiation

fields need not include all a r e s s that will be

• 2 The radiation therapist need only treat tissues ...hought

•

•

manipulated during surgery.

3 Some patients who would have needed an amputation

initially may become SUitable for conservative surgery

following preoperative irradiation.

The dr awbacka of preoperative irradiation include problems

with postsurgical healing. This can be minimized by us Ing a

preoperative dose of not more than 45 to 50 Gy and then

waiting 3 to .. weeks prior to surgery. At surgery the

incision wound should not be beought, together under

tension.

•,0

•
o

Postoperatively a boost or supplemental dose consisting of
-10 to 15 Gy IS given to the tumour bed.

•
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PreJ!P"~ratlve Regional Chemotheu-apy and Irradiation

Eilber et a! have used infusion chemotherapy - adriamycin

30 mg per day over 3 days througb an intraarterial catheter

together with radiation therapy at a dose of 35 Gy in 10

fractions given 1 to 2 weeks prior to surgery(33). Later,

the irradhtion dos e was reduced. However , it became clear

f;hat a dose of 35 Gy was much more effective in terms of

local control and in effecting histological necrosis than a

reduced dose of radiation therapy. Results show a 95% limb

salvage rate with a local recurrence rate of less than

8%(26). This scheme uses a high dose per fraction, which

would b~ expected to show inc~eased late morbidity. In fact

13 out of 100 patients developed wound sloughing, 4

developed chronic lymphoedema, and 5 patients developed ,)

fractures of the long bones.

Brachytherapy:

Brachytberapy is used as an adjuvant to conservative

surgery, either alone or combined with external beam

therapy. The advantages are that a high dose can be

delivered l oca l Iy with a rapid fall-off with distance,

thereby protecting nearby norma l tissues. In addition, the

administration of r ad t othe r ap y by tJ is technique has a

theoretical radiobiologic advautage of treating the tumour

cells in a well oxygenated state, before scarring takes
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place. The joint attendance of the surgeon and

rad iotherap ist at the time of surgery assures the most

accurate map p In g of the tumour-bearing tissues to be

treated(34}. At the Memorial Hoap tt af, ..Lie tumour bed was

imp lanted following eon s e r v at ive resect ion with 192Ir•

Catheters were placed on the tumour bed at surgery and 12
hours later Iridium sources were inserted. 40 Gy was give~

over 4 to 5 days. Local control was good but serious wounJ

comp licat ion s occurred in 9/33 patients. 80% of patients

a chi eve d goo d t 0 ex cell en t pre s e r vat 1on 0 f l Imb

iunction(35}. Mills et aI at Groote Schuu r t~\I"'~ted 11

patients with large so f c tissue sarcomas close I~ vita~

structures with bracbytberapy with or without extern'll beam

therapy(36). 9 had gr os s disease left post exct at en whf le

the rest had microscopic residual disease. Br-achy t.her-apy

comprised 40 to 10mb of the total dose. Local control was

obtained in 16/17 cases. 3/17 developed compItcaz rona but

there were no neuropathies or vascular comp l.Icat Inns,

.1rachytherapy appears to be app licab Ie to a selected group

of patients who have smaller lesions. It requ tr es a high

.deg r ee of expertise.

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

normal fractionation(37).
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• !rradiatil)n Alone

•
Thh appnoach ahcu Id only be used when combined irradiation

and surg:lcal r esect.Icn cannot b~ emp Ioyed, Tepper and Suit

r,eported a 33% 11)(:al cent ro l rate with photon irradiation

alone. Patients r~lceived 1,8 to 2 Gy ~Ier fraction to 64 to

66 Gy. 41151 padeot.s bad tUIllOttrS greater than 5 cm(38).

Other sUtdi.es have shown a local control rate with photon

lrradiatiCl,n alone {Jr' 20 to 36%{39). Th is low response rate

te photon i r r a d I at ion may be r e l at ed to the slow cell

tur aev e r time oj: soft tissue sarcomas, the ability to

repair sublethal damage and the protective effect of

certain III ections J)f the mitotic cycle{40) ..

l
[

\

I
i

i

•

•

Hf gh LET irradLltion: Neutrons alone have led to apparently

imp r ave 4i It' c a I con Cr 0 1 i n in 0 pel' a b leI e s ion s . The

tbeorcti~:,:al advantages of aeut rons over photons include

mf n ima l r ecov er y from. poteJltially lethal damage and a

Fespanse independent of tb~ celt's po:sition in the cell

cycle. Plckertng et al treated 50 n~tl,~nts with soft tissue

s.i'COmas.i with flut neutrons alone and achieved a local

control E'ate of SO%. 6,2% of the leaions were greater than

10 cm(3U). In n r ev lew ttl 286 patients with large

liloperab 1& soft Us!sue sarcomas a Ioea l contro 1 r at e' of 50%

was obt~hined(3). There: was a severe complication rate of

30'*" cOlllaistln, mainly of .s e v e r e fibrosis and skin

necrua ts, Huwever, ~featments were given with fast neucrnn
II

b eam s t hat d 0 .~:bt It iv e de p t b d 0 sec h a rae t e r is tic s
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• comparable with mode rn photon beams. The use of more

penetrating fast neutron be~ may reduce the frequency and

severity of c~licatlons •

Radiotherapy, Tecbnigues•
,

C&reful planning, including; assessment of Clinical,

histopathologic, radiographic and operative Hndings, Ls

es.ent iat. A knowledge of the anatomy of the muscle

compartments is important in the placing ....I treatment

fields.

Th 19b: The th 19b is d Iv ided in to ail tel" lor, medial and

posterior compartments.

Ant!!.~or thigb cowpartment consists of the quadriceps

(rectus femoris. v a s t.u s medialis, intermedius and

la~eralis) and sartorius muscles and the femoral artery,

vein and nerve. Tumours of the lateral portion of the

anterior c~paronent can be adequately treated with opposed

obI i que f f e 1d s , d ire c ted from ant e rome d i a I to

posterolateral. In gelleral, the field need not extend

proximal to the rerooTsl neck or d.istal to the patella.
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•

Medial thigh compartm~. This contains the adductor

brevis, lon,gus, magnus and pectineus muscles. The obturator

nerve supplies the compartment. Irradiation of this area

may be difficult especially with proximally located

tumours, aa it is usuat ly necessary to irradiate the medial

thigh, groin and perineum. These are usually treated with

opposing anterior' posterior fields. The field generally

extends from the pubic symphysis at the superomedlal margin

with the middle of the femur as the lateral margin(41).

,
•

• Posterior thigh ~om2artment This consists of the hrunstring

muscles (semimembra1.,\osus, semitendinosus and biceps

femoris), the posterior portion of the adductor magma and

the sci at Ic ne r v e. When t rea tin g t umou r sin t his

ccmp ar tment , it may be useful to place the patient on his

side with his thighs separated.

•

•
L~

• The

•

leg is divided into three compar tment s t the anterior,

posterior and a small lateral compar tmenti, The interosseous

membrane between tibia and fibula, which separates the

ant er Iur tram the posterior compar tmenb, acts as a fairly

effective barrier to tumOGt s~read.

c

• 'Anterior coml!artm~ cont.atna four muscles which all act as

dorsiflexors of the foot .. tibialis anterior, extensor

digitorum longus, extensor hallucis longus, and peroneous

•
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• tertius. TllUH)urs in tbis compartment can be irradiated with

ob liquely opposed fields directed from anteromedially to

posterolaterally. The posterior margin of tbe field Is set

posteriorly to the interosseous membrane. The knee and

ankle joints can usually be avoided.

P08t~rior cQPlPartment contains the gastrocnemius, soleus,

popliteus, flexor ballicus longus, flex 0'';' dlgltr..rum 10ng1.1s

and tibialis poat er Ior muscles. Tumours in .i.hi:s ~ompartmept

.cau be irradl.ted with lateral fields. A smaH strip of

skin and soft thsues over the 'lehOles tendon a~~dthe soft

tissue overlying the anterior tIbia shau1.a be s!'e:red. Both

oft bel eat rue t u res are sus c e r ~.i 'l.1e t 0 f' r f'IqUbat

traumatiaation.

Lateral com2artment This consist~ of tbe ple:toneus. longus

and bre't'is muscles. This compartment can he treated with

simple anterior poaterior q~~~8.
;,' Ii

The a rm 1• d iv ide d I It t 0 ant e rIo ran d p 0 ate rio r

compartments.

The anterior coml!8rtment contains the bleeps brachtl,

cortacobrachialh and brachialis muscle ••
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\' . The posterior compartmen.t contains the triceps brachii

muscle ..

In irradiation of arm tumours, the arm is beld in an

inmobillzatloD device constructed to limit forearm rotation

, and to angle the arm away from the trunk.

• Forearm

This is divided into aflterior and posterior compartments.

The interosseous membrane connecting 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 parallel to the interosseous membrane. For

-mo s t tumours it is possible to avoid irradiation of the

hand joints and e lb ow,

Radiation Fields

The target volume muat be defined in three dimensions, and

must include a wide margin of normal tissues around the

tumour. As extremity sarcomas tend to grow longitudinally,

wide margins proximal and distal to the primary tumour mass

muat be used - from 5 to 10 em beyond gross disease. As

.the, do not spread so much circumferentlally, one can

usually avoid treating the whole circumference of the limb,

i~



include the entire surgical field and the skin incision.
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•

which limits late morbidity. Ideally, one third of the

cir.cumference of the extremity shou ld be spared. If not

feasible, the minimal width of spare tissue should be 2 em

for the forearm, 3 em for tbe lower leg and 4 em for the

thigh. It is not necessary for the entire anatomical

compartment to be included in the target volume.

•

,

•

Shrinking field techniques: Morbidity can be reduced if the

s t s e of the field is reduced progressively during the

course of therapy. The initial field sbould include all

areas where there is a probability of microscopic tumour

in,101vement, to a dose of 45 - 50 Gy. Preoperatively, the

initial target volume will include detectable tumour with

wide margins. Po a t ep e r at; Iv e Iy , the in itial volume must

The reduced target volume covers the macroscopic tumour

with a 5 em margin or, following resection, the tumour bed

with a 4 em margin. This vo lumc should be treated to 56 -

60 Gy. The final boost target volume will be treated in

patients with gross or mt c r o s ccp tc residual disease

following surgery or in those treated with irradiation

alone. The boost includes the detectable tumour with a 2 em•Q mar gIn, The boost should include the incision in patients

with tumours located close to the skin. When this is 80,

the scar area may need to be bolused throughout the

treatment course. If the lesion Is deeply situated, the

scar need not be boosted. The final boost target volume

should receive a total Illf 70 Gy when treated with

C'I
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• irradiation alone and 64 - 68 Gy pest surgery. The daily

dose fractioti3.tion should be 1,8 to 2 Gy in 4 to 5

fractions per week •

•
, Gapping techniques: Occasionally, abutting field:.. are

~equlred to cover iit large target volume. This may lead to

cold and hot spots at the junction. In such cases a moving

gap technique is r aconmended whereby the abut mng' edges of

the fields are moved by 1 on each week in order to blur the

hot and cold regions.

lmnobilb.:ation-
The extremity muat be adequately Imnobilized during therapy

in order to ensure setup reproducibility. Imnobilization is

achieved using plaster or some other casting device which

can be reproducibly and reliably applied at each treatment.

SGlJletimes cu s t omtxed devices are needed to remove the

oppotite extremity from the radiation field.

:uatmn Sb!2ed Fields

Individualized 'hlocks ar e used to spare uninvolved normal

tissue. Taey are also necessary in order to avoid

lrradiatinl the full circumference of the extremity. If

postibIe, a portion of the uninvolved. circumference of the

bone should be spared, as this may increase the long tenn

~trenltb of the bone. Specific areas that are relatively
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pre dis pas edt 0 r ad iat ion dama g e be c 9.use 0 f the i r

susceptibility to trauma shou Id not be included withifJ the

tumour volume if they are not at risk for zumour .. These

include tbe elbow, groin, skin of the medial thigh, skin

overlying the patella and the anterior tibia, the achilles

tendon, and the heel and sale of the foot.

Gonadal Shielding

As soft tissue sarcomas often occur in young adults, the

gonadal dose should be minimized. Testicular shields are

used to reduce the gonadal dose and thereby avoid

s t e r iIi ty( 41). TherIlllo Iumt neeeen t dos imetry mu s t be

I performed to ensure that the dose to the testis does not

exceed t. Ier snce,

Field Arrang~ent

Opposing anterior posterior fields may not always be the

best field arrangement for treating extremity sarcomas.

Oblique fields frequently give the best dose dhtribution,

and are often combined with wedges or tissue compensators

to minimise the dose veriation within the tumour.

deam Energy

For most soft t tasue sarcomas, it is important to deliv*,r

an adequate dose 1;0 the skin in the iIImediate vicinity of
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• the scar. Therefore, low enm."gy (6 Mev or less) megavoltage

x- ray beams are ideal for the tr eatment of extremity

tumours. If the scar is not being treated tangentially,

bolus on the scar is necessary to ensure an adequate

surface dose.•
,

C!!!!pHeat ions of Rad iotherapx

Functional results are good in most patients t ,e, little

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

good limb fun. rt Ion, However, significant functional defects

can occur(3). A series of 3GO extremity sarcoma patients

treated with postoperative external beam irradlat:ion had a

major wound comp licat ion rate of 7%(10). Preoperat ive

irradiation In another series of extremity sarcoma patients

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

Complications in irradiation of the hand and foot

Some believe that it is not possible to irradiate the hand

or foot to a high dose without producing significant

,mllrbldity such as stiffness, loss of function, fibrosis and

obI I t era t ion 0 f 1ymp hat ic s pre dis po s Lng to s eve r e

lymphoedema(43).. However, in a study from the NeI, 10

patients with s ar-comas arising in the hand or foot were

treated With combined modality therapy including limited

~urgery, radiotherapy and combination chemotherapy(44). The

majority of pat Ien t s had no or mild functional limitations
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• after therapy. Only one patient had major functional

IJ.mitations requiring an orthopaedic appliance.

• Results

,..... Local failure rates with conservative surgery with

irradiation v'ary from 5 to 26% in various studies(2)" At

the M.D. Anderson, Lindberg reported a ~~ local recurrence

rate. There was a Bve year disease free survival of 61%.

80% of L.ose who developed local r ecur r-ence obtained local

control with additional surgery(10).

••

•

At the NCI, Rosenberg et at performed the only randomised

study comparing limb sparing surgery and irradiation to

amputation. Local r ecu ,renee was more common in the

irradiated patients (4/27 vs 0/16) but this was not

reflected in the survival rates. 5 year disease free

s u zv Ival was 78% after Lr r-adl at ton compared to 81% after

amputation(45).

At the Massachussetts General Hospital (MGH), the overall 5

• year actuarial control with pre or postoperative

irradiation was 80% and the five year disease free survivalc

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

Compar Lson of these results with other studies of patients

treated with amputations shows that there is no increase in1°
!
\~'. metastases or decrease in survival rates with the use of

conservative therapy.

•
-

'\.,."
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• ChemotherapI

Advanced Disea&e

•

•

Despite the advances in local control, 40 to 60% of

patients with high grade tumours die of metastatic d t s ee se

wi th in 5 years (1). In 1t lally ch emoub e r-apy was used in

patients with advanced metastatic disease. Prior to the use

of adriamycin patients were treated with cyclophosphamide,

,
(_

• actinomycin and vincristine. The response rate was less

t
~, •

than 20%. Adr iamycin a!"lle yieids an objective response

rate of 25%(47). The dose intensity of adriamycin is

impl"trtant: a dose of at least 25 mg/m2 must be given in

order to obtain response rates exceeding 20%(3). OTIC alone

gives a r e spon s e rate of 17%(47,56}.

Combinations of adriamycin and DTIC: In four nonrandomized

studies by the South Western Oncology Group (SWOG),

a d r Lamyc Ln plus OTIC (ADiC) resulted in significant

• improvement in overall survival compared with adriamycin

a.1one(56). ADIC led to a 42% response rate(49). However in

a randomized Eastern Cooper ltive Oncology Group (ECOG)

• study, ADIC enhanced the frequency of objective responses

but did not influence survival(57). The addition ofo

•
vincristine to ADIC did not improve the response rate or

sur v iva 1( 48) • I nan 0 n r and om i zed t ria 1 CYVAD I C

( c y c lop h 0 S P h am ide, v inc r i s tin e, ad r i amyc in, and OTIC)

resulted in a major response rate of ·17%(49). Ifosphamide

is UOw being investi!tq+;~d with api without ADIC. Alone it

(.
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has shown a response rate of 20%. The comb Inat ton of

•

adriamycin, ifosphamide and OTIC has produced objective

responses in 42% of patlents(50).

Currently, an adrian\ycin based regime is considered to be

the standard therapy for advanced unresectable soft tissue

sarcomas. The addition of DilC is controversial at present.

• tria;s are necessary in order to evaluate whether adjuvant

,
Adjuvant Chemoth~rapy

• This is theoretically Int ended to eradicate mfcrumeuas tases

present at diagnosis. Compar-ed with historical cont r-ols ,

early nonrandomized studies evaluating ad ] v an t

chemotherapy were encournging(3,5,51)~ However, in recent

randomized trials, the survival of the uhserv at scn arms has

been better than historical controls. Therefore, randomized

•

•

chemotherapy improves survival. A number of randomized

t ria I s C ompar in g e i ~her ad r i amyc ina r t~omb ina t ion

chmnotherapy with observation aione have been done.

'Adrimnycin vs Observation:

• In a study of 77 patients, Gherlinzoni found that the

•
addition of adriamycin r esu lted in significantly better

disease free survival and overall survival (3 year disease

free survival - 68% vs 42%, 3 year actuarial surwlival - 86%

VB 68%/(5). However, randomized trials at MGH, ECOG,

Intergroup Sarcoma Study Group (ISSG) and UCLA failed to

•



•
45

show a s !g:nificant difference in disease free or over a l l

surv iv al( 26, 52).

• £,ombinatlon f\R1>therapI vs Observation

, In a randomized trial from the MD Anderson, Lindberg let aI

compared adr Iamyc tn, vincristine and cyclopho..sphamide for 7

cycles followed by substitution of actinomycin for

adriamycin for 18 months, with observation. Poorer disease

iree survival (76 vs 83%) 'u\d poorer overall survival were

observed in tfie cbanotherapy ar~~ This was possibly because

•

•
t (.)- !~i

~ •~

the r ewe r e rna rei a r g e h I g h g r ad e Le s ion sin t h e

chemotherapy arm(5).

At the NCI, in a study by Rosenber-g et a I, 67 patients with

•
stage 2A to 4A extremity sarcomas were randomized to

chemotherapy with adriamycin 50 to 70 mg/m2,

cyclophosphmnide and high dose methotrexate or observation.

At a median 7 year f o l lowup , disease free survival was

• better in che combination chemotherapy arm but overall

survival was not significantly different(53).

(\ study at the lwfuyo Clinic randomized 61 patients with

stage 1 to 4B disease to 8 alternating cycles of

.~
{

-.
cyclophosphamide, vincristine, d a c t I n omy c t a , and

vincristine, ad r l amyc In and D'rIC or observation. At a

median followup of 64 months, R8% of the chemotherapy

treated patients remained disease free vs 67% of untreated

patients (p=O.OI). The five year overall survival was th»

same in. bct h groups as P. result of agg r es s Iv > salvage

0
·

(
,., .._,' .........

/'"r~
I
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surgery(49,54). With longer followup, the metastasis f r ee

survival curves converged suggesting that cnemauher apy

delayed but did nut prevent metastases. Local control was

not significantly improved by chemDtherapy~ There was a 2~

locsr recurrence rate po~sibly because radiotherapy was not

used.

Adriamycin: In the ECOG study, no lethal or

life-threatening toxicities WE'\re reported in the patients

on the adriamycin arm. The most frequent reactions were

.alopecia, nausea and vomiting, and leukopenia. 24% of the

patients experienced at least 1 severe reaction. There were

no moderate or severe cardiac toxicities(55). In a trial at

the NeI, 14%of the cnenotnerapy treated patients developed

congestive cardiac failure(48). At a cumulative dose of 550

,ng/m2 about 11% of patients will develop congestive heart

failure. 35% of patients will show a decrease in left

v\~kltricular ejection fractLm(4:;).

DTIC: Toxicity includes nausea and vomitln&t especially on

the first day of chemotherapy(53). Oth-er side effects

include increased myelosuppredon when added to adriamycin

and a r ar e flu-like syndrome •
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CYVADIC: In a study using CYVADIC, toxicities included

n au s ea and vomiting (85%), fever and nautropenia (22%),

vincristine neuropathy (13%), pneumonia and septicaemia

(9%), stomatitis (4%), and adriamycin cardiomyopathy

• (2%1)(54).

,
In .ccacfus Ion, adjuvant combination c:bemotherapy appears to

incre&se disease free survival but not overall survival.

"

•
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MANAGEMENTAND REStLTS OF PATIENTS TREATED AT THE SAROJMA

CLINIC, HILLBROW HOSPIT~

,
In 1984 a multimodality soft tissue sarcoma clinic was

established at the department of radiotherapy, Hillbrow

Hospital. All n,ew patients referred with the diagnosis of

• soft tissue sarcoma were a s s e s s e d by surgeons,

•

r ad iotherap iats, pathologists and chemotberap Lst s , The

histology af each case was reviewed by an experienced

pathologist who assessed the tumour type and grade~ and the

status of the resection margins. A full diagnostic workup
I
t
~.
I
I

•
was performed~ This included:

1. History and physical examination.

2. X-ray of the involved area.

3. c.T. Scan or MRI scan of the involved area where J
indicated.

4. Chest x-ray

chest

5. Full blood

and, in high grade lesions, C.T. scan of the

count, urea and electrolytes and liver

function tests.

The p'itients were staged according to the GI' T and N

claaaification. G2 and G3 lesions were grouped together 25

high gr~de and included in stage 3. This report reviews the

amnag~ent 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 management of soft tissue sarcomas of

the extremities were as follows:

Q:Q_ernble Lesions: Wide excision was reconmended. If the

linea of excision were involved by tumour, r e-cexcf s Ion was

'. advised if primary closure was possible. Thereafter, once

t!.L~ewounds had healed, low grade lesions greater than 5 em

in diameter and all high grade lesions received

postoperative irradiation. A t~jtal dose of 60 to 66 Gy was

given, depending on the status of the resection margins. 50

Gy was given to an initial wide volume, followed by a

I

f •
booster of 10 to 16 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 electron beams. Simulation and

v e r t f f c a tt on films were checked to ensure sccu r at e

place.ment of the fields prior to conmencement of therapy.

Imme bl l Lz at t on casts were used to ensure daily setup

reproducibility. All cases were reviewed regularly during

treatment to check for untoward reactions. Patients with

c'

high grade lesions received adjuvant chemotherapy. 3 weekly

cycles of ad r Iamy c In 60 mg/m2 and DTIC 400 mg/m2 were

a dm l n f s t e r ed Ln t r a v e n ou a ly prior to commen cemeu t of

rad ioth e r apy. A fur t h e r 3 courses were given after

-",-~-.._......_,--..-,.•. ,,,,. o "'\
,._-_J',- .._0_·_,. ~ __

1/
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were ex c l s ed and this was followed with postoperative

r ad Lnther apy , H the lesion was high grade, chemotherap:y

was added.

50

•
completion of radiotherapy. The ejectioQ fraction was

determined prior to the conmencement of chemotherapy. An

ejection fraction of less than 50% was considered a

contraindication to chemotherapy.

•

Inoperable Lesio~

This group included those patients with lesions too large

for excision with limb p r e s e r vat t cn , These patients

received preoperative radiotherapy. Preoperative

chemotherapy was added for high grade lesions.

Preoperative irradiation: Patients received 50 Gy at 2 Gy

per fraction, 5 daily fractions per week, to the tumour

with a 5 em margin.

Preoperative chemotherapy: Patients received 3 courses of

a d r I amyc In 60 mg/m2 and OTIC 400 mg/m2 prior to

radiotherapy.

,

• The r espouae was assessed af ter- 6 weeks. Resectab Ie Ie. 'IDS

Pe a toper-at Ive irradiation: 16 Gy at 2 Gy per fraction, 5

daily fractions per week, was given to the tumour bed.

Postoperative chemotherapy: 3 cour-ses of adr Iamyoln and

DTIC were given following the postoperative radiotherapy.

•

'\~

.t. "'
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Followup

Patients were followed up 3 monthly during the first year

post treaonent, 4 monthly during the second year a~d then 6

monthly. Suspected r-eeurr ences were biopsied, and regular

chest x-rays were performed. Survival curves were

constructed using the Kaplan Meier method. The logrank test

was used to identify independent variables predicting

surv Iv a l , Prognostic factors with statistical significance

were those with p values of less than 0.05. p values were

derh ad from the results of the chi-square statistic for

each parameter .

,.

'I.

•• I
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RESULTS

•

90 patients treated between A984 and 1988 were evaluated.

Childhood rhabdomyosarcoma was excluded from the stud~r,

Table 1 sunmari%es the characteristics of these pat::~~t\.ts.

•
5Z " of the patients were male and 48% fern.sle. The mean age

was 44 years with a range of 5 to 79 years.

Tumour characteristics of the J qtients studied are shown in

tab l e 2. 60 (56%) of the tum.ours arose in the lO',ver

• ex t rem i tie s , and 40 '.{.,) occurred in the upper

•

extremities. 33 (37%) were low grade. Of these, 15 (45%)

were less chan 5cm in d Iamet.er, S (21%) were 5 - 10 em And

6 (1~) were greater than 10 cnL The size was not recorded

in 3 patients. 57 (6~) of patients had high grade lesions,

of which 14 (2S*.) were les . n 5 CID., 19 (33%) were 5 - 10

'"

em and 19 (33%) were greater t.han 10 em in diameter. In 5

patients the size was not recorded.

The histuioglcal subtypes encouater ed in this review are

listed in table 3. Malignant fibroua histiocytoma (MFH) was

the conmonest type (18,B of cases), followed by malian'lJnt

schwannoma, liposarcoma and leiomyolarCOlllaft

I)



•
53

•
EATIEfn CHARACTERISTICS

TOTAL NUMBER !iIO
st!x MALES 41

FEMALES 43
RACE BL.ACK 4i

WHlTl: 89COL,URSl 1
ASlATIO 1

AGE !5 - 20 10
20 .. 30 11
30 - 40 14
40 - 50 10
150 .. 80 is
60 - 70 16
10 - 8!) 0

MEAN AGE 44

TABlE 1

I)

x'

TUMOUR CtlABAQTEBISTiQS

HIGH GRADE LOW GRADE

TO't\1. 51 3S

!tITIl UPPER .viM 1 i
LOWIJI ARM 17 1
UPPER LIO 2& 11
LOW." LI!G • IS.'

IlZ. • ICM 14 15
I - 10 CM l' S I) 10 ew 1', e
UNKNOWN Ii 3-

I.Yt.lPH NODal S 0

1........I

L J
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r--HISTOLOGICAL SUBTYPE~ AND GRADE

l'
I ~ NUMBEB fEBCENTAG.E LOW GBA.Q.E I:HGH GRADE

MALIGNANT
FIBROUS \\
HISTIOCYTOMA 17 18.9 2 15 ;i

MALIGNANT
SCH",,*,NNOMA 15 16,7 1 14

I LlPOSABCOMA 12 13,3 9 3I

I LEIOMYOSARCOMA 11 12,2 6 6
i

!
DERMATOFIBROSARCOMA
PROTUBERANS 8 8,9 8 0

FIBROSARCOMA 7 7,8 4 3

SYNOVIAL SARCOMA 4 4,4 1 3
I RHABDOMYOSARCOMA 2 2.2 0 2
f

I EPITHELIOID SARCOMA 2 2,2 1 1

r

EXTRASKELETAL
CHONDROSARCOMA 2 2,2 C 2

f
AGGRESSlVE
FIBROMATOSIS 2 2,2 2 0

EXTRASKELETAL
EWING'S i 1,1 0 .~

ALVEOLAR SOFT
PART SARCOMA 1 1,1 0 1

MAL.IGNANT
MESENCHYMOMA 1 1,1 0 1

UNCL.ASSIFIED 5 6,7 0 5

TOTAL 90 100 33 57

TABLE 3~-~~---------------------
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• Followup Data

The median followup of patients was 30 nmuths with a mean

of 33 months .. 21 patients were lost to followup, 6 patients

with dbease and 21 p~tients with no evidence of disease.

The patiente iust to follow-up bad a mean f'ollowup of 10

month.. .. patients;;! died of Intercurrent disease, 6 died

~ith evidence of disease and 49 were alive wltb no evidence

of disease at the end of the fcllowup period. 4: were alive

with dise.sa, 2 with local recur reace, 1 with persistent

local dIsease snd 1 wIth persistent disease and metastases.

Qyerall Survival

The overall survival was 79% at 5 yenrs, using tn" Kaplan

Meier Curve • 1rhe overall turvival tor patients w1tb low

grade tumours was 93%, wbeJ:"eas the overall survival for

patients with high grade lesions was 71% (see fig. 1).

Disease Free ~urviyal

The disease free survival for the whole group was 61.. at 5

years, 60% ror low grade lesions and 56 for high grade

~esions (see fig 2).
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Overall Survival
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•
~~~gnostic_Factors
The disease free survival rates according to various

variables are shown iQ table 4.

•
DISEASE FREE SUR'iLVAL RATE$

aCCQRDING TO VARIABLE&
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• Upper va Lo~er Extremity Since there was no survival

difference (p < O,5) between patients with upper and lower

extremity tumours, the remainder of the analysis reflects

the combined data from both groups.

Age There was no significant difference in disease free

su rv ivaI (p '( 0,5), when complllring those older than 50

years to those younger than 50 years of age, either for

high grade or low grade lesions.

Sex There was no significant ditference in disease free

survival between males and females (p < 0,5).

Site There was no surviv:,all difference between proximal and

4~stal Iesiot's (p < 0,9).

Size Patients with t umou r a l e s s than 5 CIt" ha d a

significantly better ll!se!t'PI r r ee u:rviv 1 ~'dlml',~red to

those with lesion: greater thab 5 em {p -e {),O{)5). However,

there w,as no significant difference between those with

t'U.l.tlOursbetween 5 and lQ 4::m, and those greater than 10 em

(p -e O,95)~ She dId not appear to Innuenc~ survival in

low g:rade lesions wheleas it. uid in thnse with high grade

lelions {see fir; 3).

/1---..---~-.-------.- __ ~_J!.... ._~._ ...
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Grade There waR no significant difference in disease free

surv ivai between low and high gradf~ tumours (p < O,5)~

However, overall S1.'X'v£valwan significantly better in low

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

8/51 patieuts with high gr~de 16sions developed metastases

as opposed t.o 1/33 with low grade lesions (see fig 2).

Nodal Involvement Only 3 patients (3,3%) had regional lymph

node involvement. The histolo~ies of these patients were

spindle ce l l sarcoma, alveolar' rhabdomyosarcoma and

alveolar soft part sarcoma .. One patient is still alive at 5

years, while the other 2 died with dise·':l.Sf.at 27 and 196

months.

Skin Involvement 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 developed local recurrence and one developed

metiaatat rc disease. These patients had a 34% disease free

survival at 5 years.

~'

j
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..
Amputation: .. patients had amputations .. Of theae 2 had

• lesions on the band and underwent their surgery prior to

their re!'::1"ral to Hillbrow Hospital. One midcalf amputation

was performed for complications f,"lllowing local excision.

Two of the patients who had amputations are alive with no

evidence of disease, one patient developed a stump

recurrence and one died of metastatic disease.

•

• Surgical Margins! 6 patients had no sur.·gery or it "s Ion

biopsy only (5 high grade), 58 bad m;croscopically

incomplete exciSions (35 higb grade), 2 bad macroscopically

incomplete excisions (both high grade) and 20 had

microscopically complete excisions (11 higb grade). There•
was no s Lgn if icant decrease in disease free surv Iv al in

patients with microscopically incomplete excisions compared

with those with complete excisions (p « O~5). Patients who

had no excision or grossly inadequate excision bad a very

poor survival.'.
Ch emoth er!l!!

46 out of 57 patients with high grade tumours received

chemotherapy. 4 patients were medically unfit to receive

chemotherapy and 1 patients refused chemotherapy. There was

no survival difference between those who received

chemotherapy and those who did not (p < 0,5).

o

o

(.)
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_. Radiotherapy: 23 patients did not receive irradiation. 9

pat ien t s had stage lA disease, 3 had amputations, 7

ab eccnd ed and 3 received initial treatment elsewhere. In

, irr ad iat ion, 4""

received pre and

" not complete the

one patient, radiot.he!'apy was withheld because the patient

was very younge 3 patients received preoperative

(~t'lce:./ed postoperative !rradiat:ton and 0

J.)os.~ IJperative radiation. Two patients did

prescribed course of radiation. The mean

dose given was 59,91 Gy with a range of 18 Gy to 17,6 Gy.

The treatment ~·..as g Iven over a period ranging from 6 to 150

days, with a mean of !:..,j days.

,
_1jI

y

1:;.

'" tJ

o



,

6·t

COMPLICATIONS

Surgical Complications

Surgical complications included wound sepsis (5 patients)

which caused a delay in wound healing. Most cases of

postoperative sepsis were treated conservatively with

antibiotics and dressings and responded well. Uncomnon

postoperative complications included oedema (2 patients),

ser oma (2 patients), limitation of movement due to scar

formation (1 patient), nerve palsy (1 patients) and

gangrene r eau lt Ing in amputation (l patient).

Radiotherapy Complication..;

Acu ce cempLtcat tuns following radiotherapy included marked

r~rythema (6 patients) and moist desquamation (8 patients)

lead ing to a sp lit in the cour se of radiotherapy. Lat e

compHeat Ions were unconmon and in general not severe. They

included telangiectasia (4 patients), Ln du r a t Le n (8

patients), limb oedema (3 patients), fibrosis limiting limb

flexion (1 patient), de tayed healing of surgical wound (l

patIent) and a skin ulcer which healed with conservative

management. No patient required amputation as a result of a

radiotherapy complication. The functional results wer-e good

and no patient developed a uae les s limb.

r:
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Chemotherapy Complications

The mo s t frequent complications associated wit.h

chemotherapy were temporary alopecia, and nausea an d

vomlt Iug, Other complications Inc luded leucopenia (WCe <

.2,5 x 109/1) in 4. patients and, less c ammon ly

t.h r embacy topeu f a (platelet count <I; 150000 x 109/I) in 1

p a t Len t , These complications ied to a delay in

adm.inistration of the nex t course of chemouher apy, One

patient developed septicaemia due to leukopenia, which

required hGspital admlsafon, One patient developed clinical

cardiac compItcat Ions following adriamycin. The total dose

of adrimnycin gAven to this patient was 510 mg. There were

no death~ associated with chenotherapy.

c
... ~_:~--' r
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RECt.RRENCES AND SALVAGE

shown in fig. 4.

Low Grade Sarcomas (see table 5)

. .I¥

6 (1~) patients developed local recurrences and 2 (~) had

l~er3istent d Iaeaae, All these p at Ien ts had tumours greater

than 5 em in diameter. 6 patients underwent excision of the

l·ec·;rt*:imces and 2 required ampu tat ton , 5/8 patients (G2*l)

are a l Iv e without ev idence of disease. One patient has

persht_mt local disease and one died from lung metastases •

One patient developed further local recurrences treated

with reexcision and is at present free of disease. The five

year disease free survival following recurrence is 38%, as

,

• High Grade Sarcomas

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

high grade sarcomas, seven developed local recurrences, and

f)ve had persistent local disease. One tuniour wa$ les~ than

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

diameter. Two patients with loca! recurrence bad I' ia1

disease at presentation.

e

Distant Metastases: (see table 7) 8 patients developed

distant metastases, 4 associated with local recurrence. The

mean time to development of metastases was 25 months. The

most conmon site of metastases was to the lung (66%). All
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pstients with metastases had tumours greater than 5 cnL 5/8

patients died of metastastic disease, 2 were lost wh:h

metastatic disease and one is df seaae free at present, 3

months following axillary dissection for nodal metastases.
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LOCAL RECURRENCE AND SALVAGE
~

j'\ lOW GRADE TUMOURS
.. TIME TO TREATMENT OFSTAGE/SITE INITIAL STATUS DAYS

THERAPY RECURRENCE RECURRENCE
....,

18 THiGH SURGERY 20 EXCISION NED 67
• 18 UPPER SUT.iGERY 76 EXCISION + LOCAL 139

ARM 14 Gy PERS
18 THIGH SURGERY 28 AMPUTATION DOD 36

1,1 ..
RADIO

18 UPPER SURGERY 50 EXCISION + NED 86
ARM 60 Gy

J 18 UPPER SURGERY 50 EXCISION + NED 66, ARM RADIO 60 Gy

~ 18 CALF SURGERY 0 AMPUTATION NED 17
I

RADIO
!#I 18 CALF SURGERY 10 EXCISION ALIVE 38I

f

LOCAL(1. RECUR
18 UPPER SURGERY 0 EXCISION NED 99

ARM RADIO
'~

NEDmo evidence of disease; DOD:dead of disease

68

TABLE 5
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TABLL 6

L<X:AL REO.ImJ~ AND SALVAGE
HIG! GRiffiE 'I1..MXRS

SY,,'\GE/SITE INJ.TIAL rn~ lv£NfHS TO METASTASIS
+ RADIOfiJEBAPY REClRREN::E S ITE TI~

3B rnrca YES 0

3B FlOREARM YES 58

3B TlIIIGI m 8

3B FOOT YES ]0

38 ARM m 10

3C FUlliARM YES 60

3nI~ YES 0

3A HAND RADIOfiIERAPY 46
38 TIUGI YES 0

3B TIUGI RADIOll1ElMPY 0

3C FOREARM YES 0

4A CALF YES 7

LIN; 50

t-KDE 77
~

LLNJ 22

TREATh£NT OF STA1US
~

(W)

~ DOD 50

EXCISHN NED 78

EXCISruN NED 34
RAnI'.,,) 01."aD

AMPUrATION NED 42
RADIO OJEMJ U\{) 24
EXCISIOO NED 76
0IElW)

~ IXD 17

EXCISHN AWD 53

~ LID 6

rn-m LID 3

~ ))()[) 32
F..xcISIOO 1- LID 9
RADi01l1ElMPY

NED:no evidence of disease; DOD:dead of d Lseas e.; LWD:lost with disease; AWn:
alive with disease

J\...__ v _

I)
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·TABLE 7

! \

DISTANT METASTASES ONLY

HIGH GRADE

,
STAGE/Sl1rE INITIAL CHE:MO

RADIOTHERAPY

STA11JS (MO)METASTASIS

SITE TIME

----------~------------------------
3:» CALF CHEMOTHERAPY

AMPUl'AT ION

L~G 23 ooD 27

38 THIGH YES BONE 12 LWD 26

3A FOR.EARM YES LtNGI 19

BONE

ooD 21

OOJ::dead ,t disease; LWD:loat with disease
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DISCUSSION

The soft t is sue sarcoma clinic 'iWflS established with the

foHowing goala:

1.. Review of all pathological specimens to determine type,

grade, and adequacy of surgical excision of the tumours.

2. Emphasis on limb preservation 'W'here possible, with the

addition of adjuvact radiotherapy in order to decrease

local recurrence~

3. Adjuvant chematberapy for patients w.ith high g-rade

lesions, in order to a,tempt to decrease the developm.ent

of metastatic disease, and improve 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 sarcQII18s of the extremities. The

achievement ,1' local control in 70/90 patients by this

combinad modality approach compares with results reported

from institutions wbere radical, often ablative, surger}'

was used. For example, f;he local control f!l<llowing radical

.urger;r was 70% in 653 patients treated at The Memorial

Hospital and 15% or 1;hose treated at the MD Anderson

Hoapital(21). At the Ma!ssacbussets General Hospital, out of

250 patients treated. with 11mb sparing surgery and

radiation 2:J developed local failure which compares with

our resul~s obtained ustng a similar approach.
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Complications associated with oomb Lned surgery and

radiotherapy were mild and reversible in most cases. There

were no amp u t a t Ln.na a s a result of radiotherapy

complications, although one patient underwent amputation as

a post surgical complication. This patient did not receive

radiotharapy. The wOl-ld literature reports a definite wound

complication rate associated with the use of irradiation in

clinical atud les Gf combination therapy. A aeries of three

hundred patients with extremity soft tissue aar ccmas

treated with poa t.nper at Ive external beam radiation had a

major wound compHcat Ion rate of 7%(10). Preoperative

radiotherBPY, in another series of patients with extremity

8;oft tissue sarcomas, resulted in a 27% Inc tdence of wound

complications(42}. The low inctdence of complications in

this study is probably attributable to the use of

poe t eper autve irradiation in mast; cases, thel"'i:by avoiding

the potential problems with wound healing associated with

preoperathe f r r ad Lat Ien Thus, where the lesion is

resectable, postoperative irradiation should be used.

Preoperative irradiation is u.sed :mainly when resectability

is doubtful.

Deap l.te the improvement in local control rates, it has been

~eported that 40 to S~ of patients with high grade tumours

d Ie of metastatic disease within 5 years(2l). In most

series 1',;;ported prior to 198?, 5 lear survival W8.S in the

range Df 4M6 for high grade l es iClDs{ $3,10,17}. Adjuvant

chemotherapy has been used 'with the intention of

o
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eradicating micrometastatic disease and thereby improvIng

su rv ivai. Compared with historical ccnt r ols , pilot studies

evaluating adjuvant chemotherapy were enccur-ag tng , However',

6 outt of 7 randombed trials compall'ing adriamycin to no

adjuvant chemotherapy dId not sfu,w an improvement in

disease free or overall survival(26). The disease t..',

surviv~'l v.aried from 50 to 8O"K. in the obs:!trvation &:1.IlS.

c:~mpared to 50 to 90% in the. chemc)therapy arms. Of the

triala using multlagent chemcther&py, only the trials from
the National Cancer Institute and the Mayo Clinic show ,n

improvement in disease free au r v Iv a l , In randomized

ad j uv ant t ria 18 u sin g comb ina t !,Dn ad I' i 3myc in b as e d

chemotherapy, tbe disease free survival varied fTom :l8 to

6"1'1(, in the observation arms, compared to 54 to 88% in the

chemotherapy ar.au.(26). The 63% 5 year disease II ee surv ival

and 79% overall sU;"'viva} obtained in patients with higb

grade lesions in this study is better than in bistorical

series, but compares with survivals r ecnr ded in recently

repo:l:'tea rand~ized trials. The extent of the ccnt.r tbut ton

of adjuvant chemotherapy to the good disease free and

overall survivaJs obtt,:·t1ett ,:~nnot be determined, as there

was no coe t r ol g r dup , FU(rther randomized trials are

required to detelMlline the efficacy of chemotherapy. The

potential value of adjuvant chemothera .....' must be weighed

against the tmo::i.city of these regimes.

Of the prognostic fattors assessed, tumour Si~e, resection

ma r gLna , involvemen' .. of deeper s t r uot.ur ea and nodal

involvement were found to be signUh:ant. In Qthet\\ studies
\ \
\i
\\
\\
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the above facto ..'s were alao found to be import;ant .. Tumour

size was shown to be itttportant in a study by Suit et a1

where the dhease free survival was 61% in lesions less

than 5 em, and 50% hI, les ions greater than 5 cm(25).

Inadequate resection mal'glns are associated with a lower

dilease free and oyerali. survhal, as shown by Collin et

81(22). He fO~Jnd a 76% 5 year survival with adequate

r;:i.targhu compared to a 52% survival with inadequate margins.

:ae also found that. invasion of blood vessels, nerve or

bone, and nodal tnvulvement wer~ associated with a poorer

prognoah. Although in our study there was no significant

difference in disease free survival between low and high

gradE; tumours, there was a significant difference in

metastasis free and overall survival. The co r r e l at t on

between tumour grade and survival has been documented in

sevel a l studies. In a report by Suit et aI, the disease

free survival was 80%~ 51% and 17% for grade 1, 2 and 3

respectively(25). In a rev iew from the Memorial Sloan

Kettering Cancer Center, patients with lo"P grE-de tumours

had a 74% 5 year survival and those with higb grade tumours

had a 46% 5 year suryival(22).

In this study tumours were divided into lew or high grade

only. Hajdu proposed that sarcomas be graded as either high

or low grade to facilitate clinical assessment of tumour

behav tour , and eliminate the confusion caused by the term

"intermediate. gradelt(?2). In e recent review, consensus in

the grading of 90 soft. tl&1i\ue sarcomas using a 3 grade
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system. occurred in only 50':lIl.of cases, but in looking at low

grade (gradel) va high grade (g1'ade 2 and 3), consensus

occurred in 15 of casea(S). tn a report from Costa e\.\ al

from the Nationa! Cancer Institute, grade 1 tumours did

significantly b,etter than grade 2 and 3, but there was no

significant difference in outcome between grade 2 and 3

le&ioo.(11).

Age, sex, upper vs lower 'extremity were not found to be

:.;ignlfic,ant prognostiC factors, which agrees with the

findings of oth(~r atudies(22}. However, 1;1 ltudied at the
I"

Memorial Sloan Kettering and the Massa.cU:~ssetts' General,

older patients were found to have a poorer prognosis,

possibly related to inadequate 8urgery(8,25).

Tumour location on the limb and preaence or absence of skin

involvement, which were not found to be signifir.ant

prognostic factors iu this !tudy, have been report~d to be

important in a number of other studies( 19,25). Suit et al

found that 5% of distal lesions recurred locally, compared

to 28% of thigh lesions and 48% of upper arm le8ions(25).

However, disease free survival did not relate to anatomic

Site, provided r eau It s f017 small and large lesions and for

different histological grade were examined separaitely. Suit

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

sk In developed distant metBstases(25).
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CONCLUSION

This ~eview of patients treated by the ~omhined soft tisaue

S{lrcoma clill1ic at HUlbrow Hospital demonstrates that with

limb sparing sur,ery and adjuvant radiotherapy, good local

control with preseryatlon of limb function can be obtained

In the majority of patients. Amputation should be reserved

for those few patients with very advanced disease. The good

aurvhals obtatn~d, especIally for hIgh grade lesions, may
\\
I'be att-ributed to ;;the use of adjuvant chemotherapy. However
If

other factors may have played a role, such a3 bnproved

prbnary treacnent and optimal staging. The role of adjuvant

chemotherapy ah"ould be ev a Iu a t ed in well designed

randomized trials, with stratifIcation according to

bnporta~t prognostic factors.
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