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lntroduction

Soft tissue sarcomas occurring in the foot present a

u n iq ue d iagnostic and therapeutic challenge. Freq uently,
the patient presentingwith such a masswill beconcerned
as to its potential malignancy. Due to the nu merous varia-
tions in clinical appearance and behavior, the podiatrist
must possess an appreciation of basic principles involved
in their management. With this knowledge, onecan conf i-

dentlyapproach thetumorwith a proper plan of treatment.
This paper describes a stepwise approach to the assess-
ment of the soft tissue sarcoma. This approach can be
similarly used for virtually all soft tissue tumors. The
approach includes:

1. patient history,
2. physical examination,
3. accessory studies,
4. biopsy, and
5. definitive treatment plan.

The understandingof this approach willenablethe physi-
cian to playavital part in the management of patients with
soft tissue sarcomas.

D istri bution/Etiology

Soft ti ssu e sarco mas are relative ly rare neoplas m s. How-
ever, they are most f requently seen in the extremities and
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will be encountered by the podiatric physician. Etiologic
factors are not well understood, but are believed to be
related to the activatio n of vi ral oncogenes. C he m ical expo-
sure, radiation exposure, and trauma have all been impli-
cated as possible factors initiating the viral induction of
tumor (1).

Classif ication

The majority of soft tissue sarcomas are thought to arise
f rom the p ri m itive mesoderm. However, the ectoderm does
give rise to neurofibrosarcomas. Thus, sarcomas may be
classified based upon their cellof origin (2)(Figure 1).

Clinical Presentation

The clinical presentation of softtissue sarcomas can vary
tremendously. The usual presentation is that of a nonspe-
cif ic solid mass in the subcutaneous or deeper tissues. It
is generally brought to the patient's attention by its physi-
cal size, discomfort, or paresthesias.

The patient is usuallyasymptomatic and f irst seeks med-
ical attention when a recent change in size of a mass is
noted or when the size of the mass limits shoegear. The
patientwill f requently presentwith onlythe innocent com-
plaint of "swelling" in the area of the foot and/or ankle.
Th is can be very m i slead i ng and the ski I led exam i ner m u st

be alert to the possibility of an underlying neoplasm.

Fig. 2. Patient with plantar soft tissue mass creating exogeneou s

compression on the medial plantar nerve. The patient was
given a skin scribe and "mapped out" the area of paresthesia.

Ectoderm Nerve cell sheath

Adipose cell

Fibroblast

Smooth muscle

Skeletal muscle

Tendosynovial cell

Blood vessel

Miscellaneous

Neurofibrosarcoma
Alveolar soft-part sarcoma(?)

Liposarcoma

Fibrosarcoma

Dermatof ibrosarcoma problems
Malignant Iibrous histiocytoma(?)

Leiomyosarcoma

Rhabdomyosarcoma

Synovial sarcoma

Epitheloid sarcoma(?)

Malignant giant cell tumor
AnBiosarcoma

H em an giope ricytoma

Lymphangiosarcoma

Kaposi's sarcoma

Malignant mesenchymoma

MaliBnant granular cell tumor

Fig. 1. Cell of origin of soft tissue sarcomas.
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Discomfortor paresthesias generally resultf rom exogen-
ous pressureof the mass upon peripheral nerve(s). Sensory
abnormalities predomi nate over motor abnormalities and
are typicallywell localized overthe d istribution of the com-
pressed nerve(s). Pain is usually sharp or bu rning in natu re

and f requently increaseswith activity(3). Athorough u nder-
stand i ng of the peri pheral nerve anatomy and nerve com-
pression are paramountto proper clinical examination (4).

Clinical Evaluation

The initial step intheevaluation of asofttissuesarcoma
isto obtain athorough historyof the lesion.The standard
NLDOCAT-nature, location, duration, onset, course/ a8-

gravating factors, and treatment should always be deter-
mined. Soft tissue sarcomas are generally slow growing
tumors and rate of growth will only occasionally be help-
ful in assessing the aggressiveness of the lesion and its
potential for mal ignancy.

On physical examination, the mass shou ld beaccu rately
palpated and measured. The depth of the mass and its
fixation to bone, tendon or other surrounding structures
should be determined. This can generally be done with
active and passive movement by the patient and by direct
palpation by the examiner. Tumors above the deep fascia

wi I I general ly be mobi le, wh i le those belowthe deep fascia

will be fixed. Palpation should also include evaluation of
the textu re and density of the soft tissue mass.

Careful examination should also be performed for any
possible neu rovascular involvement. Pulses should becom-
pared to the contralateral limb and the proximity of the
tumor to major vessels assessed. The limb should be

evaluated forany lymphatic orvenous obstruction aswell.
Neu rologically, palpation and percussion of the mass and
surrounding nerves should be performed to assess possi-
ble involvement. In some cases the lesion may actually be

endogenous to the nerve (e.9., malignant Schwannoma)
rathe r than exogenou s. Occasional ly, with se n sory i nvolve-

ment, the patient can point to areas of proximal or distal
paresthesia and a specif ic nerve can be "mapped out" in
the process (Fig. 2). Active or passive manipulation of the
i nvolved areas may exace rbate sym pto m atology and make

the neural pathology easier to demarcate.

Although lymph node involvement is unusual, a com-
plete physical exam i nation shou ld i ncl ude pal pation of both
popliteal and inguinal lymph nodes. The areas should be

soft and nontender to palpation. lf the lymph nodes are

easily palpated yet softand easily movable, possible reactive

lym phaden iti s may be p resent. Harder, f ixed nodes suggest
possible metastatic sarcoma (5).

Accessory Studies

Once a complete history and physical examination has

been performed, additional tests can be undertaken to

further assess the mass. Radiographs, laboratory studies,
and advanced imaging techniques can be performed if
necessary.

Standard pedal radiographsareof limitedvalue in evalu-

ating the soft tissue tumor. The radiographs in such in-
stances should always be taken with soft tissue attenua-
tion. Standard radiographs with soft tissue attenuation
and xeroradiographs offer similarvisualization of the soft
tissue mass. The margins of the mass may be determined
in some instances. Evaluation should also be undertaken
for any osseous invasion which may be demonstrated by

cortical erosions. Finally, the mass should be radiograph-
ically inspected forcalcifications. Calcifications occu r due
to metastatic, metabol ic, and dystroph ic cau ses. Thei r iden-
tif ication in a soft tissue mass can be highly suggestive of
malignancy (07).

Chest radiographs should be performed and examined
for possible metastatic spread. The first site of sarcoma
metastasis is usually pulmonary, and about15% of patients
presenting with a primary soft tissue sarcoma will have

pulmonary metastases. About two-thirds of these meta-

stases are detectable on conventional chest radiographs
and the remainder arevisualized on chesttomography(B).

Labo rato ry stud ies are u su al lyof I ittle val u e i n eval u ati ng

the possible soft tissue sarcoma. Alterations of the com-
plete blood count, and blood chemistry profile may be

noted once there is signif icant systemic involvement and
metastasis.

More advanced imaging techniques may also be per-
formed. Computerized axial tomography (CT) and nuclear
magnetic resonance (NMR)also known as magnetic reson-

ance imaging (MRl) are most helpful. Both of these tech-
n iq ues allowcross-sectionalvisualization of the anatomical
part (Figs. 3, 4). Further, they both allow some assess-

ment of the boundaries and possible tissue composition
of a soft tissue mass. This can be particularly helpful in

planning biopsies or surgical excision' MRI measures the
water content of various body tissues, and since tumors
differf rom surrou nd ingtissues primarily in watercontent
it is generally preferable for imaging the soft tissue mass.

Cf-scan and MRI may also be helpful in detecting recur-

rence after excision of the mass or in determining remis-

sion in nonoperative cases.

Nuclear medicine studies mayalso prove benef icial. En-

neking and associates (9) reported 92%o accuracy in detect-

ing the presence or absence of contiguous bone involve-
ment by softtissue sarcomas utilizingtech nitiu m-99m bone

scans. However, bone scans are of no use in the identif ica-

tion of distant metastases, and therefore, their value is

limited to conf irmation of any bone involvement, or lack

thereof, seen with other imaging techniques. Similarly,

galliu m-67 scans are of little value in assessing the soft tis-

sue sarcoma. Bitran and associates (10) found that distant
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metastases were detectable in some histological types of
sarcoma (malignant schwannoma and undifferentiated
sarcoma) but were f requently associated with false-nega-
tives in most types of sarcoma.

ln some instances, other tests may be desirable. For
example, if the mass is pulsatile or near a major vessel,
an angiogram may be ordered prior to biopsy or su rgical
excision. This will enable the surgeon to properly plan
treatment.

Biopsy Techniques

There are four types of biopsy procedures that may be
employed to establish thediagnosis of softtissue sarcomas:
fine needle aspiration, needle biopsy, incisional biopsy,
and excisional biopsy. These are essential to make the his-
tological diagnosis and establish the appropriate treat-
ment plan.

Fine needleaspirations have been shown to be usef ul in
the diagnosis of many carcinomas, but generally should
not be used for the definitive diagnosis of soft tissue
tumors. Aspiration may demonstrate certain cytological
characteristics, but exact h istological classif ication and the
degree of differentiation are virtually impossibleto deter-
mine from fine needle aspiration samples (5).

Needle biopsies are cores of tissue which can be ob-
tained with various types of needles. The technique is ad-
vantageous over f ine needle aspiration as it provides a tis-
sue d iagnosi s and not 

i 
u st a cytological diagnosis. By obtai n-

ing several tissue cores a histological assessment of the
tumor can be made.

Excisional biopsy should generally not be performed
when a soft tissue tu mor is suspected of being malignant.

Fig. 3. Frontal plane Cl-scan of forefoot demonstrating large
soft tissue mass over dorsomedial aspect. Proximal portions of
metatarsals are also noted.

Excisional biopsy will compromise the tissue planes and
surrounding structures making subsequent definitive
procedu res more diff icult. Since most softtissue sarcomas
presentwith a pseudocapsu le, simpleexcision of the mass
will certainly leave microscopic tumor behind. Smaller
tumors and more superficial tumors may be amenable to
excisional biopsy i n certai n i nstances. I ncisions shou ld be
placed in linewith u nderlying structu res (muscle, tendon,
bone, etc.) should these structures need to be excised.

lncisional biopsy is usuallythe procedure of choice for
assessing softtissue tu mors. The biopsycan be performed
by placing an incision over the mid-portion of the mass
and carried deep to the tu mor. In th is way, contamination
of adjacent tissue planes is minimized. Again, specimens
are obtained for tissue examination and histological di-
agnosis. Frozen sectionscan beobtained, if available, buta
treatment plan should NOT be made based solely upon
their report. Final histological sections and diagnosis
should beawaited beforethetreatment plan isf inalized (5).

Treatment Plan

The def initive treatment plan willdepend on certain prog-
nostic criteria including the site of the tumor, tu mor size,
degree of differentiation, histologicaltype, and age. Involve-
ment of an oncologist will certainly become necessary at
this point if one has not been consulted earlier.

The site of the tumor is generally considered to be an
important factor affecting the clinical course and prog-
nosis. The d istal extremity can be treated much more easily
than proximal areas and is associated with a better prog-
nosis in most cases.

Tumor size is also important. Sarcomas smaller than 5

cm have a far superior prognosis compared with those
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Fig.4. Sagittal plane MRI scan demonstrating a softtissue mass
in plantar forefoot area.



Figure 5A: Schema for Sta8ing Soft-Tissue Sarcomas by TNMC

Primary tumor
T1 Tumor less than 5 cm
T, Tumor 5 cm or greater
T3 Tumor that Brossly invades bone, major vessel, or maior nerve

Regional lymph nodes
No No histologically verified metatastasis to regional lymph nodes
N1 Histologically verified regional lymph node metastasis

Distant metastasis
Mo No distant metastasis
Mi Distant metastasis

Histologic grade of malignancy
C1 Low
C, Moderate
C, High

Fiture 58: Stage Crouping for Soft-Tassue Sarcomas

Crade'l tumor less than 5 cm in diameler with no regional lymph
node or distant metastases

Crade 1 tumor 5 cm or greater in diameter with no regional lymph
node or distant metastases

Crade 2 tumor less than 5 cm in diameter with no regional lymph
node or distant metastases

Crade 2 tumor 5 cm or greater in diameter with no regional lymph
node or distant metastases

Crade 3 tumor less than 5 cm in diameter with no regional lymph
node or distant metastases

Crade 3 tumor 5 cm or greater in diameter with no regional lymph
node or distant metastases

Tumor of any grade or size (no invasion) with regional lymph node
but no distant metastases

Tumor of any grade that grossly invades bone, major vessel, or majot
nerve with or without reSional lymph node metastases but without
distant metastases

Tumor with distant metastases

No. of
CASES

Percent survivinS*

I year 2 years 5 years 10 years

Fig.5. Staging system for soft tissue sarcomas using TNMC
system. (From RussellWO, Cohen J, Enzinger F, Hajdu Sl, Heise
H, Martin RC, MeissnerW Miller WT, Schmitz RL, Suit HD A
clinical and pathological staging system for softtissue sar-

co m as. C a n ce r 4O:1562:1570, 1977.)

larger than 5 cm (11). Larger tumors are more difficult to
adeq uately resect and usually have Sreater involvement of
su rrou nd ing structu res.

The most important prognostic variable is probably the
degree of differentiation of the sarcoma. Patientswith well
differentiated tumors do relatively well, while those with
poorlyd ifferentiated tu mors do considerablyworse (1112).

Histological evaluation is also a prognostic factor. For

years, clinicians and pathologists based their treatment
on h i stological c lass if icatio n alo ne. H oweve r, d iffe renti a-

tion is much more important. A well-differentiated fibro-
sarcoma will have virtually the same prognosis as a well-
differentiated tumor of another histological type (5).

1215

702
177

55

122
B6

29
57

329
69

211

49
110

740/.

73

91

98

BB

(90)

86
71

84

68
(65)

37

*( ) = standard errors betr

Fig. 6. S u rvival by stage of soft ti ssue sarcomas. (From Ru ssel I

W-O, Cohen l,Enzinger F, Hajdu Sl, Heise H, Martin RC,

MeissnerW, MillerWl, Schmitz RL, Suit HD A clinical and
pathological staging system for softtissue sarcomas. Cancer
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Likewise, age fails to correlate well with prognosis. Ch il-
dren with some sarcomas do betterthan adults, but most

sarcomas do similarly in any age group.

These factors have led to the development of a tumor
staging system for sarcomas by the American Joint Com-

mittee for Cancer Staging and End Results Reporting. The

system known as the TNMC system can give su rvival rates

based u pon pri marytu mor size and tissue i nvolvement (T),

regional lymph node involvement (N), presence of distal

metastases (M), and tumor histological grade (G) (13)

(Figs. 5,6).

Based upon the tumor's stage, appropriate definitive
treatmentcan be planned. Su rgical resection, amputation,
radiation therapy, and chemotherapy all can be utilized
alone or in combination.

The "key" principle in surgical treatment is that resec-

tion must achieve adequate margins to prevent local re-

currence. lf adequate local resection can be obtained,
then amputation can be avoided (11). Local resection is

ge ne ral ly com b i n ed with rad iation the rapy and/o r ch e mo-

therapy. These combinations vary from tumor to tumor
and are very controversial.

As stated earlier, regional lymph node involvement is

inf req uent. Therefore, Iym ph node d issection is generally
not indicated. However, if the lymph nodes are hard and

fixed or if there is evidence of distal clinical lymphaden-
opathy then the lymph nodes may be resected.

The most com mo n fai I u res fol lowi ng sarcoma treatment
are local recurrences and distant metastasis. The clinical
presentation of local recurrence is almost always the ap-

pearance of one or more nodules at the previous site of
operative resection.
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Summary

Although relatively rare, soft tissue sarcomas are more
prevalent in the extrem ities. The pod iatrist shou ld be alert
to the possibility that a soft tissue mass may indeed be a
soft tissue sarcoma. Proper evaluation including a step-
wise assessment and evaluation willensure proper diag-
nosis and treatment avoiding u nnecessary surgery, ampu-
tation, and mortality.
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