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Background: We reviewed cases of soft-tissue sarcoma of the foot to gain insight
into the presentation, treatments and outcomes for this rare disease and to determine
whether limb-salvage surgery yields reasonable functional and oncological outcomes.

Methods: We reviewed the cases of 16 patients treated by 2 of us (R.T. and M.L.) for
soft-tissue sarcoma of the foot over a 15-year period. We extracted the following
information from each patient’s medical record: disease status at presentation, prior
treatment, histological diagnosis, American Joint Committee on Cancer (AJCC) stage,
details of treatment, oncological outcome and functional outcome. Functional out-
come was assessed with the Toronto Extremity Salvage Score (TESS) and the Muscu-
loskeletal Tumor Society (MSTS 1987).

Results: Follow-up averaged 6 (range 2-15) years. Eight patients presented after
unplanned excision. Histological diagnosis was synovial sarcoma for 7 of 16 patients.
The tumours were evenly distributed among the hindfoot, midfoot and forefoot. Most
patients (z = 13) presented with AJCC stage II or III disease. Amputation was neces-
sary for 3 patients, whereas limb salvage was possible for the other 13. Free tissue
transfer (z = 9) and radiation therapy (z = 12) were used in most cases. Surgical mar-
gins were microscopically positive in 4 of the 13 patients treated with limb salvage.
Local disease recurred in 2 patients. Lung metastases occurred in 4 patients. At last
follow-up, 11 of 16 patients were alive without disease, 2 with disease and 3 had died
of their disease. Functional assessment with MSTS 1987 and the TESS averaged 28%
and 90%, respectively, after limb salvage.

Conclusion: In this series, we found that, first, patients frequently presented after
unplanned excision, and this may have led to worse oncological outcomes compared
with patients who presented primarily. Second, limb salvage was usually possible, but
it required accepting marginal resections, relying on free tissue transfer to obtain cov-
erage and using radiation therapy to obtain local control. Third, this combination
yielded an acceptable local control rate and very good functional outcomes.

Contexte : Nous avons analysé des cas de sarcome des tissus mous du pied pour avoir
une idée de la manifestation, des traitements et de I'issue de cette maladie rare et pour
déterminer si I'intervention de sauvegarde du membre produit des résultats fonctionnels
et oncologiques raisonnables.

Meéthodes : Nous avons analysé les cas de 16 patients traités par 2 d’entre nous (R.T. et
M.L) pour un sarcome des tissus mous du pied au cours d’une période de 15 ans. Nous
avons extrait les renseignements du dossier médical de chaque patient : état de la mal-
adie au moment de la présentation, traitement antérieur, diagnostic histologique, stade
selon ’American Joint Committee on Cancer (AJCC), détails du traitement, résultat
oncologique et résultat fonctionnel. Le résultat fonctionnel a été évalué au moyen du
score de préservation des membres de Toronto (Toronto Extremity Salvage Score —
TESS) et du score de la Société des tumeurs de I'appareil locomoteur (MSTS 1987).

Résultats : Le suivi a atteint en moyenne 6 ans (intervalle de 2 4 15 ans). Huit
patients se sont présentés aprés une excision non planifiée. Le diagnostic histologique
a révélé un sarcome de la synovie chez 7 patients sur 16. Les tumeurs étaient réparties
également entre 'arriere-pied, le milieu du pied et I'avant-pied. La plupart des
patients (z = 13) étaient atteints au stade II ou III de ’AJCC. Il a fallu pratiquer une
amputation chez 3 patients, tandis qu’on a pu sauver le membre chez les 13 autres. Le
transfert de tissus libres (7 = 9) et la radiothérapie (7 = 12) ont été utilisés dans la plu-
part des cas. Les marges chirurgicales étaient microscopiquement positives chez 4 des
13 patients traités par préservation du membre. La maladie locale est réapparue chez
2 patients. Quatre autres ont eu des métastases aux poumons. Au dernier suivi, 11 des
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16 patients étaient vivants sans maladie, 2 étaient malades et 3 étaient morts de leur
maladie. L’évaluation fonctionnelle mesurée au moyen des échelles MSTS 1987 et
TESS a atteint en moyenne 28 % et 90 % respectivement aprés I'intervention de

préservation du membre.

Conclusion : Dans cette série, nous avons constaté que tout d’abord, les patients se
présentaient souvent aprés une excision non planifiée, ce qui peut avoir produit des
résultats oncologiques pires que chez les patients qui se sont présentés au stade pri-
maire. Deuxieémement, il a été habituellement possible de sauver le membre, mais il a
fallu accepter des résections marginales, compter sur le transfert de tissus libres pour
couvrir la plaie et utiliser la radiothérapie pour assurer un contrdle local. Troisieme-
ment, cette combinaison a produit un taux acceptable de contrdle local et de trés bons

résultats fonctionnels.

oft tissue sarcoma is an uncommon form of cancer

most often arising in the lower extremities, but

rarely below the ankle.! In contrast, benign soft-
tissue lesions of the foot are relatively common. The infre-
quency of its presentation may lead to a lack of considera-
tion of sarcoma when one is faced with a soft-tissue mass
on the foot. This can lead to excision of the lesion without
appropriate imaging or staging. An unplanned excision is
the gross removal of tissue without preoperative staging or
the consideration of the need for removal of an envelope of
normal tissue around the tumour.” Unplanned excision,
even when combined with radiation therapy or chemother-
apy, is inadequate for the treatment of soft-tissue sarcoma.
Re-excision is necessary to lower the incidence of local
recurrence.’ The rate of unplanned excision is about 40%
for soft-tissue sarcoma of the extremities.** For the afore-
mentioned reasons, it is suspected that this rate is higher
for soft-tissue sarcoma of the foot.

Even when correctly diagnosed, the treatment of soft-
tissue sarcoma of the foot poses unique challenges. The
limited amount of soft tissue puts these tumours in close
proximity to neurovascular structures or bone, and resec-
tion often leaves large postresection defects relative to the
surrounding soft-tissue volume. Subsequent reconstruction
is made difficult by the mechanical demands that will be
placed on the reconstructed foot and by the morphologic
constraints that will be imposed by shoe fitting.

There has been very little written about soft-tissue sar-
coma of the foot. A number of authors have included a few
cases in more general reports on soft-tissue sarcoma,”” but
there have been only 2 reports focused exclusively on soft-
tissue sarcoma of the foot and ankle.*” We believe that the
aforementioned factors make the diagnosis, treatment and
outcome of soft-tissue sarcoma of the foot different from that
of soft-tissue sarcoma in other locations, and sufficiently so to
warrant an additional focused review. The goal of this study
was to review all cases of soft-tissue sarcoma of the foot
treated in a specialized musculoskeletal oncology practice
over a 15-year period. This was done to gain insight into the
presentation, treatments and outcomes for this rare disease.
We hypothesized that limb salvage surgery would result in a
reasonable local control rate and acceptable foot function.

METHODS

We identified 16 patients (7 men and 9 women, mean age
at presentation 41 yr, range 15-79 yr) from a prospectively
collected database of patients with soft-tissue sarcoma
treated by 2 of the authors (R.T. and M.I.) in an urban
referral musculoskeletal oncology practice. Patients were
eligible for inclusion if they had histologically confirmed
soft-tissue sarcoma located below the tibio—talar joint, had
been treated surgically and had been followed for at least
2 years postoperatively. Patients were excluded from the
study if they had a histologically confirmed diagnosis of
rhabdomyosarcoma, because the behaviour and treatment
of this aggressive form of sarcoma is quite different than
that of the others under consideration. Similarly, patients
with dermatofibrosarcoma protuberans, well differentiated
liposarcoma and desmoid tumour were also excluded from
the study, as these tumours are either benign or rarely
metastatic. We receveived approval for this study from the
ethical review boards of the McGill University Health
Centre and the Centre Hospitalier Maisonneuve-Rosemont.

We extracted the following information from each
patient’s medical record: age at presentation, sex, disease
status at presentation (primary, locally recurrent or
metastatic), prior treatment, medical history, histological
diagnosis, lesion characteristics (tumour size, location,
depth, grade and involvement of neurovascular and vital
structures), details of treatment (pre- or postoperative
chemotherapy or radiation therapy, resected structures,
surgical margins, reconstructive technique and complica-
tions) and condition at follow-up. Staging was performed
using the system proposed by the American Joint Commit-
tee on Cancer (AJCC)."

A standardized treatment protocol was followed for all
patients. At presentation, all patients completed a health
assessment questionnaire, received a physical examination
and were staged. Local staging included radiographs and
magnetic resonance imaging (MRI) of the foot. Systemic
staging consisted of computed tomography (CT) of the
chest. Limb salvage was attempted whenever possible.
Amputation was used only when the lesion was deemed
unresectable such that limb salvage would have resulted in
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gross residual tumour or severely compromised foot func-
tion. The determination of resectability took into account
the tumour extent and invasion of noble structures as
assessed by MRI and the anatomic constraints imposed by
previous surgery. Surgical margins were defined according
to the system of Enneking." Positive margins were further
classified as grossly positive when the surgeon or the
pathologist could identify a tumour at the margin of the
resection or microscopically positive when inspection of
the margin did not reveal a tumour but it could be identi-
fied on histological examination.”

Radiation therapy was used for high-grade sarcoma or
when the margins were less than wide, whether planned or
not. Some of the patients recruited for this study were con-
currently enrolled in a prospective study addressing the
effects of preoperative versus postoperative radiotherapy."”
The timing of the radiation therapy for these patients was
determined by a randomization protocol. The remainder of
the participants received radiotherapy preoperatively to min-
imize the amount of radiation delivered to the reconstructed
foot. A postoperative boost of radiation was administered
when microscopically positive margins were found in the
resection specimen. Postoperative radiation therapy was
used in patients who underwent prior unplanned excision.

We assessed functional outcomes using 2 instruments:
the Toronto Extremity Salvage Score (TESS)"* and the one
proposed in 1987 by the Musculoskeletal Tumor Society
(MSTS 1987)." The TESS is a patient-completed instru-
ment that contains 30 items that assess difficulty with daily
activities such as dressing, mobility, work and sports. It is
scored on a percent scale from 20 to 100. The MSTS 1987
is a physician-completed tool that contains 7 items (motion,
pain, stability, deformity, strength, functional activity and
emotional acceptance). Each item is scored from 0-5 for a
total score of 0-35. For both instruments, a higher score
corresponded to a better functional result.

REsuLTs

Eight patients had not been treated before referral,
whereas the other 8 were referred after unplanned excision.
At the time of presentation, 4 of these patients had had a
progression of their disease and 1 had already experienced
a metastasis. Follow-up averaged 6 years (range 2-15 yr).
The histological diagnosis was most often synovial sar-
coma (# = 7). The other diagnoses encountered were high-
grade undifferentiated sarcoma (z = 3), clear-cell sarcoma
(n = 2), fibrosarcoma (# = 2), malignant fibrous histio-
cytoma (n = 1) and liposarcoma (2 = 1). The tumours were
most often located on the medial (z = 6) or dorsal (z = 6)
aspect of the foot and less frequently on the plantar (z = 2)
or lateral (n = 2) aspect. They were somewhat equally dis-
tributed among the hindfoot (z = 7), midfoot (z = 5) and
forefoot (7 = 4). Most tumours were high-grade (n = 14)
and deep (z = 13). Half (n = 8) were large (> 5 cm). The
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AJCC stages were [a (= 2), IIb (n = 7), llc (n = 1), Il (n = 5)
and IV (z = 1).

Surgical management consisted of resection in 9 patients,
resection and arthrodesis in 4 and amputation in 3 patients.
Among the 13 patients who underwent limb salvage, the
resections were classified as intralesional (microscopically
positive margins) in 4 patients, marginal in 7 and wide in 2.
Plastic surgery reconstruction was required in 10 of
13 patients: 1 patient needed skin grafting and 9 required
free tissue transfers (latissmus dorsi # = 3, lateral arm # = §
or free fibula with its fascio-cutaneous flap 7 = 1). The
amputations were transtibial in 2 patients and through
Chopart’s joint in 1 patient, yielding wide margins in all
3 patients. Radiation therapy was used preoperatively in 5
and postoperatively in 7 patients. Neoadjuvant chemother-
apy was given to 2 patients in an attempt to downstage the
disease to avoid amputation or treat metastatic disease.
The use of radiation therapy was not associated with any
substantial long-term morbidity.

There were 4 postoperative complications: 1 patient
experienced a superficial wound infection that was treated
with antibiotics leading to resolution; 1 with a free fibular
flap had partial skin island necrosis that was treated with
local wound care leading to complete healing; 1 with a free
flap had perfusion problems and required a revision of the
arterial anastomosis; and finally, 1 who had an amputation
had an area of skin necrosis that was successfully treated
with local wound care.

Local disease recurred in 2 of the patients who under-
went limb salvage. One of these patients had presented after
unplanned excision and was treated with marginal reresec-
tion and radiation therapy. However, his disease locally
recurred, and despite subsequent amputation he experi-
enced metastatic disease, which led to his death. The sec-
ond patient presented with a mass that was deemed benign
on biopsy. It was excised with micropositive margins. After
subsequent local recurrence, both initial and definitive his-
tology were reclassified as low-grade fibrosarcoma. The
patient received preoperative radiation therapy, re-excision
with free-flap coverage and brachytherapy. The patient
remains free of disease. In total, 3 patients, including the
patient discussed above, died. The second death occurred in
a patient who presented with metastasis after unplanned
excision with unresectable gross residual tumour. He was
treated unsuccessfully with amputation and chemotherapy,
which was administered both before and after surgery. The
third death occurred in a patient who presented primarily
with a high-grade tumour. She received preoperative radia-
tion therapy and then wide resection. Her subsequent
metastasis to the groin and the mediastinum were treated
with radiation therapy, but she succumbed to her disease.
At last follow-up, of the 13 limb salvage patients, 10 were
alive without disease, 1 was alive with disease and 2 had died
of their disease. Of the 3 patients treated with amputation,
1 was alive without disease, 1 alive with metastases and 1



had died of metastatic disease. The presentation, diagnosis,
stage, treatment and oncologic outcome for all 16 patients
are presented in Table 1.

Postoperative functional scores were available for 5 of
the 13 patients who underwent limb salvage. The MSTS
1987 scores averaged 28 (range 16-35) out of a possible
35 points, and TESS scores averaged 90% (range 68%—
100%). None of the patients who underwent limb salvage
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unplanned excision. Previous studies of soft-tissue sarcoma
located elsewhere in the body have reported a somewhat
lower rate (34%-43%),** whereas Colterjohn and col-
leagues® and Thacker and colleagues’ have found similarly
high rates (67% and 56%, respectively). Despite our limited
numbers, we suspect that the relative rarity of soft-tissue
sarcoma of the foot compared with its benign counterparts
and the inconspicuous nature of these lesions contributes to

required assistive devices for ambulation.
Discussion

Our study focused exclusively on the presentation, treat-
ments and outcomes of soft-tissue sarcoma of the foot. Most
studies that have examined tumours of the foot have either
included larger anatomic regions,"'*"* have included a non-
homogeneous group of diseases™ or have focused on a pedi-
atric population’. There have been only 2 previous studies of
soft-tissue sarcoma of the foot and ankle in adults,* but both
have included benign aggressive tumours (which, although
locally aggressive, do not metastasize) and tumours located
at the ankle. By focusing solely on soft-tissue sarcoma of the
foot we hoped to better characterize the presentation, treat-
ment and outcomes of this rare clinical entity.

In the present study, 50% of patients were referred after

Fig. 1. Unplanned excision of synovial sarcoma of the tarsal tunnel
in a 25-year-old woman that necessitated extensive reresection.
This picture was taken 4 years after reresection (including posterior
tibial tendon), lateral arm free flap and adjuvant radiotherapy.

Table 1. Summary of presentation, histological diagnosis, AJCC stage, treatment, progression of disease and outcome in a series

of 16 patients with soft-tissue sarcoma of the foot

Patient Presentation Diagnosis Stage Treatment Progression Outcome
1 Primary Synovial 1 Amputation N/A Alive with no evidence of disease
2 Primary Fibrosarcoma la Preoperative radiation therapy and ~ N/A Alive with no evidence of disease
limb salvage
3 Primary Epithelioid I Preoperative radiation therapy and ~ Metastasis Died of disease
limb salvage
4 Primary Alveolar 1 Limb salvage and postoperative N/A Alive with no evidence of disease
radiation therapy
5 Primary Fibrosarcoma la Limb salvage Local recurrence  Alive with no evidence of disease
Primary Synovial I Limb salvage and postoperative Metastasis Alive with disease
radiation therapy
7 Primary Not otherwise IIb Preoperative radiation therapy and ~ N/A Alive with no evidence of disease
specified limb salvage
8 Primary Synovial Ilb Preoperative radiation therapy and ~ N/A Alive with no evidence of disease
limb salvage
9 Unplanned excision / Liposarcoma I Limb salvage and postoperative N/A Alive with no evidence of disease
local recurrence radiation therapy
10 Unplanned excision / Malignant fibrous IIb Limb salvage and postoperative Local recurrence / Died of disease
local recurrence histiocytoma radiation therapy metastasis
I Unplanned excision / Clear cell \% Amputation N/A Died of disease
metastasis
12 Unplanned excision Synovial Ilb Limb salvage and postoperative N/A Alive with no evidence of disease
radiation therapy
13 Unplanned excision Synovial Ilb Limb salvage and postoperative N/A Alive with no evidence of disease
radiation therapy
14 Unplanned excision / Synovial 11 Amputation Metastasis Alive with disease
local recurrence
15 Unplanned excision Synovial IIb Limb salvage and postoperative N/A Alive with no evidence of disease
radiation therapy
16 Unplanned excision Clear cell llc Preoperative radiation therapy and ~ N/A Alive with no evidence of disease
limb salvage
AJCC = American Joint Committee on Cancer; N/A = not applicable.
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this higher rate. Patients who presented after unplanned
excision fared worse with respect to oncological outcome
than those who presented primarily. Half of the patients
who presented after unplanned excision had documented
progression of local disease (Fig. 1) and 1 had metastasized
at the time of presentation. Moreover, 2 of the 3 patients
who died, 2 of the 3 who had amputations (Fig. 2) and 1 of
2 who experienced local recurrences presented after
unplanned excision. This finding is corroborated in previ-
ous studies; most notably, Thacker and colleagues’ found
that unplanned excision more often necessitated free tissue
transfer and more often lead to local recurrence. Despite
the many publications and years of education regarding the
importance of correctly assessing soft-tissue masses, it is
apparent that there is stll a need to educate clinicians that
manage these patients primarily.

Limb salvage has become the standard of treatment for
most soft-tissue sarcoma of the extremities. There are a
number of differences between our experience with limb
salvage in the foot and what is reported for limb salvage
elsewhere in the extremities. First, recent studies report an
amputation rate of 6%-8% for soft-tissue sarcoma."* In the
present study, limb salvage was attempted whenever possi-
ble. Not surprisingly, owing to the anatomy of the foot, the
amputation rate remained high (19%). Second, limb sal-
vage resulted in a microscopically positive resection margin
in 4 of 13 patents (31%). This can be compared with an
11% rate from a previous study of lower-limb sarcoma.’
Finally, after resection, free tissue transfer was used to
restore both the soft-tissue envelope and the mechanical
stability of the foot (Figs. 3 and 4). This also was required
more often (69%) compared with a previous study of

Fig. 2. Unplanned excision frequently leads to subsequent limitations in the options for reconstruction. This case of a synovial sar-
coma on the plantar aspect of the foot in a 28-year-old man illustrates this point. (A) A plain lateral roentgenogram of the foot show-
ing typical ossification. (B) This axial T,-weighted magnetic resonance image demonstrates extensive involvement of the soft tissue
and bones of the forefoot. (C) Photograph of the dorsal aspect of the foot showing a dorsal intermetatarsal incision done for biopsy
of this plantar tumour. The placement of this biopsy tract unnecessarily limited the reconstructive options. (D) As the lesion was felt
to be unresectable, a forefoot amputation was elected. The patient has developed slowly progressive lung disease.
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lower-extremity soft-tissue sarcoma (16%)." These differ-
ences are likely owing to the limited amount of soft tissue
in the foot and, thus, the proximity of the tumours to the
bones, joints and neurovascular structures. Our experience
also differs substantially from that reported by the 2 other
studies of soft-tissue sarcoma of the foot™ (Table 2). We
more frequently accepted microscopically positive margins
and used free tissue transfer in combination with radiation
therapy. Despite these differences, our oncologic outcomes
(local recurrence rate and disease free survival) are compa-
rable to the 2 aforementioned studies.

Soft-tissue sarcoma is best managed with wide surgical
resection. Radiation therapy is often added to enhance
local control of the disease. With this management, the
local recurrence rate is reported to be below 10%."” The
finding of tumour cells at the edge of the resected tumour
specimen (the so-called positive margin) has been linked
with increased local recurrence and limited survival.”**
One study found a recurrence rate of 32% for patients who
underwent unplanned excision.” In contrast, excision with
a planned positive margin in the context of radiation ther-
apy was shown to yield a very low local recurrence rate of
3.6%." In the current study, this treatment strategy was
used in 70% of the patients, leading to a local recurrence
rate of 15%. Whereas this rate exceeds what is usually tar-
geted for sarcoma management, it lies at the low end of the
range of recurrence rates (10%—-38%) reported in other
studies recently reviewed.""” Moreover, this number seems
reasonable given that half of the patients in our study pre-
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sented after unplanned excision.

The impact of these local recurrences on the metastatic
spread of disease and consequently on survival is a subject
of considerable controversy. The traditional view was that
the risks of both local recurrence and metastatic progres-
sion were increased in the setting of inadequate resection.
The implication of this view is that resections ought to be
wide to prevent recurrence and minimize subsequent
metastasis. Recently, some authors have challenged this
notion by suggesting that metastases are due to the inher-
ent tumour biology rather than inadequate resection. As
such, a patient with an aggressive tumour may suffer
metastasis regardless of the local treatment.”** Conversely,
reduction in local recurrence rates does not translate into
improved survival.***'"** Moreover, patients who have a
local recurrence, but without concurrent metastasis, may
have a prognosis equal to those who remained free of local
disease after treatment.”” The implication of this view on
treatment is that if preventing metastasis and mortality is
the goal, then accepting nothing less than wide resection
may not always be necessary. The results of the current
study seem to support the latter view: first, patients who
were treated with wide resection or amputation had a
lower recurrence rate but did not always survive, and, sec-
ond, patients who suffered a local recurrence did not
always die. In other words, local recurrence may not always
need to be prevented at all costs: a balance should be
found between adequate oncologic resection and limb
reconstruction.

Fig. 3. Limb salvage surgery with reconstruction using free tissue transfer and adjuvant radiation therapy can yield excellent func-
tional results, as demonstrated in this case of synovial sarcoma in a 21-year-old man. He was treated with neoadjuvant radiotherapy
then resection with reconstruction of the first ray using a free vascularized fibular graft with an island of skin. (A) T,-weighted mag-
netic resonance image shows the lesion involving the first metataso—cuneiform joint (arrow). (B) Radiograph taken 3 years after
surgery. (C) Photograph taken at 3-year follow-up showing good plantar flexion and excellent strength.
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The average postoperative functional scores in the cur-
rent study, (28% with MSTS 1987 and 90% with TESS)
suggest very good function and compare favourably with
figures reported by others for limb salvage in soft-tissue
sarcoma (30% with MSTS 1987 and 83%-88% with
TESS).*** We recognize the very limited number of
patients for whom results were available, but all had free
flaps and/or arthrodesis.

Limitations

There are a number of limitations to this study. First, this
is a retrospective review with a small number of patients.
"This is an inherent limitation in the study of a rare disease,
and it precludes drawing any statistically significant conclu-

sions. Second, we chose to limit our review to a homoge-
neous group of soft-tissue sarcomas occurring in the foot.

Table 2. Comparison of treatment and oncologic outcomes

among studies of soft-tissue sarcoma of the lower extremity

Popov Colterjohn Thacker Current
Outcome, % etal.’ etal® etal’ series
Amputation 8 17 27 19
Positive margin 11 13 3 25
Radiation therapy 39 86 35 92
Free tissue transfer 16 28 37 69
Local recurrence 16 7 14 15
Disease-free survival 63 80 73 77
(duration) (est 5yr) (52 mo) (99 mo) (72 mo)
Est = estimated.

Fig. 4 Successful treatment of a recurrent fungating sarcoma of the medial side of the forefoot in a 46-year-old man using neoadjuvant
radiation, marginal resection, arthrodesis and free tissue transfer. (A) Photograph taken at the time of surgery after the completion of
neoadjuvant radiotherapy. (B) Intraoperative photograph showing hemiresection of the medial aspect of the proximal phalanx of great
toe and first metatarsal with fusion of the first metatarsophalangeal joint. (C) Photograph taken 2 years after coverage with a lateral
arm flap. (D) Anteroposterior and oblique radiographs of the foot showing healed arthodesis of the first metatarsophalangeal joint.
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In so doing, we had a smaller number of patients on whom
to report, but we believe that this homogeneity has enabled
us to show something quite different than what is known
about sarcoma in other locations. Finally, the small num-
bers of patients who had amputations and of patients who
completed the functional assessments severely limited our
ability to make conclusions about oncological and func-
tional differences between amputation and limb salvage. In
the future, larger series of soft-tissue sarcoma of the foot
will be needed to validate our findings.
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