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Case Report

Long-term Tumor Control of a Fibrosarcoma in the Left
Lower Extremity after Thermoradiotherapy and
Limb-sparing Surgical Resection
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Abstract : This case report describes a 40 year old man with a fibrosarcoma arising from the left lower
extremity. The tumor was seated deeply in the left lower extremity and the tumor size was 13cm in
diameter and 24 cm in length. The patient was treated with a preoperative combination of hyperthermia
and radiotherapy followed by a limb-sparing surgical resection. Radiation therapy was delivered using
a Linac 6-MV Xray with two opposed beams. The dose was 3 gray (Gy) per fraction, 5 times per week,
for a total dose of 30 Gy. Hyperthermia was given twice a week, and started within 15 minutes after
irradiation. Hyperthermia was performed using a Thermotron RF-8, and applied for approximately 40
minutes to achieve a temperature of over 42°C in the tumor. Limb-sparing surgical resection was
performed eight days after the completion of radiotherapy and hyperthermia. No local recurrence was
observed after 67 months. Furthermore, no serious complications were observed after surgery, and the
function of the limb has been completely preserved.

A combination of preoperative thermoradiotherapy and marginal resection for fibrosarcomas arising
in the lower extremities may offer a useful therapy for preserving function and for local control. This
report describes a fibrosarcoma case arising from a lower extremity which was successfully treated by

thermoradiotherapy and limb-sparing surgical resection.
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Introduction

Surgical treatment is considered to be a basic approach for the treatment of soft tissue sarcomas.
However, local recurrences occur in a significant fraction (3‘5-70%) of patients who are treated with
surgery aloneb. Therapeutic goals include local control of sarcomas with maximal functional
preservation, especially for the tumors in extremity regions, as well as a reduction in the risk of distant
metastases. Consequently, combination therapy with surgical resection, radiotherapy, and/or
hyperthermia has been used for soft tissue sarcomas in an attempt to imprdve treatment outcomes'~%.

Fibrosarcoma represents only about 10% of musculoskeletal sarcomas. A strongly preferred
treatment method with a high curability rate for fibrosarcoma is radical resection, which is also used for
other histological types of soft tissue sarcomas. However, it is difficult to preserve function if the tumor
is deeply seated in the limb, especially in a region adjacent to a critical organ (e.g., the neurovascular
band). ‘An adjuvant therapy such as radiation could improve local control and might reduce the
incidence of clinically evident metastatic disease. Radiation therapy has been used in conjunction with
surgery for soft-tissue sarcoma. However, high-dose irradiation often causes severe complications such
as wound healing delays, skin ulceration, and fractures after surgery>®.

A combination of preoperative thermoradiotherapy and marginal resection for soft tissue sarcomas
arising in the lower extremity has been reported to be a useful therapy for both preserving function and
local control'=®. This report describes a fibrosarcoma case arising from a lower extremity which was

successfully treated with thermoradiotherapy and limb-sparing surgical resection.

Case description

The patient was a 40-year-old male who was diagnosed with a malignant soft tissue tumor of the left
thigh. In August 2001, He noticed a mass on his left thigh and went to a local hospital. In September,
2001, he was admitted to another hospital, and pathological examination of the specimen obtained by an

open biopsy revealed a Spindle cell sarcoma. The case surgeon in the hospital diagnosed this case, and

Fig. 1. T2-weighted images show a large tumor
seated in the deep region of the left thigh. a,
T2WI Transverse image ; b, T2ZWI Coronal
image.
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the patient was told that the left limb could be amputated. The patient hoped to preserve his limb, and
he was presented to the department of orthopedic surgery at Kyushu University Hospital for treatment in
October 2001. Magnetic resonance imaging (MRI) revealed the tumor was seated in the deep lower
extremity, and that the tumor size was 13 cm in diameter and 24 cm in length (Fig. 1). In November
2001, he was treated with a preoperative combination of thermoradiotherapy and limb-sparing surgical
resection.

Radiation therapy was delivered with a
Linac 6-MV Xray machine with two opposed
beams. A dose of 3 gray (Gy) per fraction, 5
times per week, for a total dose of 30 Gy was

used. Hyperthermia was given twice a week,

and started within 15 minutes after irradiation.
Hyperthermia was delivered with a Thermotron
RF-8, and applied for approximately 40 minutes
to produce temperatures over 42°C in the tumor.

Temperatures were monitored during treatment
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at the skin surface and in the central part of the
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tumor during one treatment session (Fig.2).

MRIs taken after thermoradiotherapy showed

Time (min)

that the tumor size was not significantly

changed, but contrast within the tumor was Fig. 2. Temperature was monitored during treatment in
the central part of the tumor in one treatment

session. Hyperthermia was applied for
(Fig. 3). Limb-sparing surgical resection was approximately 40 minutes, and temperatures of

decreased when compared to previous images

over 42°C were generated in the tumor. The
graph-a,-b,-c, and-d shows power; current;
temperatures in the central part of the tumor ; and
of the tumor adjacent to a neuro-vascular temperatures at the skin surface, respectively.

performed eight days after the completion of
radiotherapy and hyperthermia. The portion

Fig. 3. Post-contrast fat-suppression T1-weighted MRI images before (a) and after (b) preéperative
thermoradiotherapy. The tumor’s size has not significantly changed, but contrast within the tumor
in (b) has decreased in comparison to the earlier image in (a).
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bundle was resected marginally. Finally, pathological examination of the specimen obtained by surgical
resection revealed that in the fibrosarcoma, necrotic tissues were seen predominantly in the peripheral
regions of the tumor (Fig. 4). The surgical margin adjacent to the sciatic nerve was affected by tumor
cells. k

Fig. 4. Pathological examination of the specimen obtained by surgical resection revealed
fibrosarcoma. a) a proliferation of spindle-shaped or fusiform cells arranged in fascicles and in
a haphazard fashion : b) a necrotic portion seen predominantly in the peripheral region of the
tumor.

No local recurrence or distant metastasis was observed after 67 months. Furthermore, no serious
complications were observed after surgery. The function of the limb has been completely preserved, and
the patient is walking freely and sitting erectly.

Discussion

Surgery is considered to be a basic approach in the treatment of soft tissue sarcomas. However, local
recurrences occur in a significant portion (35-70%) of the patients who are treated with surgery alone?.
This high incidence of local recurrence has been considered to result from daughter lesions around the
tumor and/or insufficient resection margin adjacent to critical organs. Consequently, a sufficiently wide
resection margin and/or adjuvant treatments such as radiotherapy have been used in an attempt to reduce
the risk of local recurrence. Most major medical centers have reported local control rates of 70 to 90%
with limb-sparing surgery and radiation for soft tissue sarcomas”. L.R. Prosnitz ef al. reported that
preoperative “thermoradiotherapy provided excellent local regional control (95%) for aggressive
high-grade soft tissue sarcomas™. In this particular case, necrotic sections were seen in the tumor after
thermoradiotherapy, and no local recurrence was observed for more than 5 years, despite the fact that the
surgical margin adjacent to the sciatic nerve was affected by tumor cells. The result in this case may
suggest that preoperative thermoradiotherapy played an important role in long-term tumor control. A
multidisciplinary treatment with surgical resection, radiotherapy, and/or chemotherapy was shown to
achieve favorable local control rates in previous studies in which various soft tissue sarcomas were

included®~®. Considering that 50 Gy or more of irradiation has usually been thought to be necessary to
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control single cancer cells or small numbers of cancer cells in all except for a few kinds of malignancies
(e.g., lymphoma, seminoma)®, the combination of hyperthermia with radiation might have compensated
for the lower radiation dose used in this case.

When considering the use of radiotherapy in combination with other treatment modalities, it has not
yet been clarified whether pre- or postoperative irradiation is better as an adjuvant therapy for soft tissue
sarcomas. Previous studies have suggested no evidence for differences in disease outcome attributable to
the use of either pre- or post-operative radiotherapy”. Preoperative radiotherapy has been reported to
have several advantages, such as lower irradiation doses and smaller irradiated field, over postoperative
radiotherapy"®?. However, preoperative radiotherapy often increases the risk of complications such as
wound healing delays, skin ulcerations, and fractures after surgery>®. That there were no serious
complications seen after surgery in this patient might be attributed primarily to the relatively low
irradiation dose used. Consequently, the excellent local control found in this case suggests that marginal
resection combined with preoperative thermoradiotherapy may offer a useful treatment method
comparable to extended radical resection.

Previous studies have suggested the possibility that distant metastasis is promoted by hyperthermia®?.
To date, however, the role of hyperthermia in the development of distant metastasis is still unclear. In
fact, Marmor et al. reported an inhibitory effect of hyperthermia on the development of distant
metastasis'®. The relationship between hyperthermia and distant metastasis remains to be defined yet.

This report described a case of fibrosarcoma arising in the lower left extremity which was successfully
treated with thermoradiotherapy and limb-sparing surgical resection. A combination of preoperative
thermoradiotherapy and marginal resection for fibrosarcoma arising in the lower extremity can be

considered as a useful therapeutic approach for both, preserving function and for local control.
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Abstract in Japanese

AT 2O BRI B & O BIBURAF T IC T
MG L 2 72 PIRRFERSERE D 1 41

BEfE-HLEZ-FL B-AETE-EREE
B e e P kT - S IR JE 2 H P RD 0 - 4R H B
BRI - B AT AE

TUNKEREREZDITERE - BRRGHREIS
SFUNKZEFERETFR] - BOHRBANTF R
SHINKRFERFBEE SR - BRIEF
HERIARFESFE « BERE

-3 S 40BN, THREROGHEREOES. KEBEFIZE 24X 13cm OEREE L TRD SN
o, WETOEEGEE, BESREOMAEES, SlskEs, BEEEFMMTb. BEHREE,
V=T w7 6MV X iEa L, Bkt 2 FIEE, 1@ 3Gy, 85 EkCRIRE 30Gy TITbh7z. B
shgEEE, IEEEIR T I BEHEBE S 1S SR CEBT s e 2 RAIE LG BH2EHFA ST &
BgEE 1L —F f 0y RE-8 2EF L, BESPRE 2CHUL, IHBRM 404 CiTbnl. BREET
W IEAGE GRS RIR T 8 AR Tbnl:. i cim T NSEWEAE b2, BEEE b RFSN
7. WEH 6T B, EREFTTHS.

TREXROEERIE I L, MATBERETHERGE L BETME, BEEERIEES X CRFTHEE O
CHArEZ N, BRI, FIETREBEHREE S & CEEREFMC THRIE U 2 7 TRIEFERRER
MERRERLI-DTRET 2.
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