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Tratamento radioterápico adjuvante nos sarcomas de extremidades de alto grau

Carlos Antônio da Silva Franca1, Felipe José Cordeiro Queiroz Marques2, Antonio Carlos

Pires Carvalho3, Antonio Belmiro Rodrigues Campbell Penna4, Sérgio Lannes Vieira5

OBJECTIVE: To evaluate the therapies utilized in the authors’ institution for management of high-grade
extremity sarcomas, analyzing the overall survival rates following multidisciplinary treatment. MATERIALS
AND METHODS: Retrospective study developed in the period from 1993 to 2007 with 36 patients diagnosed
with stages IIb/III, submitted to postoperative external beam radiotherapy, with or without boost dose, utilizing
high-dose brachytherapy. RESULTS: Thirty-six patients underwent surgery followed by adjuvant external
beam radiation therapy. Four patients (11%) received boost dose with brachytherapy, and seven (19%)
received chemotherapy. The average dose for radiotherapy was 50 Gy (CI 95%: 47–53 Gy), and the four
patients with brachytherapy boost received doses ranging from 16.2 to 35 Gy. Chemotherapy was indicated
for seven patients (19%) with positive margins. Fifteen patients (42%) presented local or distant recurrence,
and all of them progressed to death. Twenty-one patients (58%) remain with no clinical/radiological evidence
of local/distant recurrence. The mean follow-up time was 88 months (IC 95%: 74–102). The overall seven-
year survival rate was 80%. CONCLUSION: Combined surgery and radiotherapy is an effective treatment
with excellent outcomes in cases where brachytherapy is associated, with improved overall survival rates.
Keywords: Sarcoma; Radiotherapy; Brachytherapy; Chemotherapy; Conservative treatment.

OBJETIVO: Avaliar as terapias utilizadas em nossa instituição no tratamento dos sarcomas de extremidades
de alto grau, mediante análise da sobrevida global do tratamento multidisciplinar. MATERIAIS E MÉTODOS:
Estudo retrospectivo com 36 pacientes, no período de 1993 a 2007, em estádios IIb/III, submetidos a radio-
terapia externa após cirurgia com ou sem reforço de dose com braquiterapia. RESULTADOS: Trinta e seis
pacientes foram submetidos a tratamento cirúrgico seguido de radioterapia externa, sendo que quatro pacien-
tes (11%) receberam reforço de dose com braquiterapia e sete pacientes (19%) receberam quimioterapia. A
dose mediana de radioterapia foi de 50 Gy (IC95%: 47–53 Gy), sendo realizado reforço de dose em quatro
pacientes com braquiterapia, com dose variando de 16,2–35 Gy. A quimioterapia foi indicada em sete pa-
cientes (19%) com margens positivas. Quinze pacientes apresentaram recidiva local e/ou a distância (42%)
e todos faleceram. Vinte e um pacientes (58%) encontram-se sem evidência clínica e radiológica de recidiva
local e/ou a distância. O seguimento mediano é de 88 meses (IC95%: 74–102). A taxa de sobrevida global
para sete anos foi de 80%. CONCLUSÃO: Concluímos que a associação cirurgia + radioterapia apresenta-se
como tratamento eficaz e com ótimas respostas e melhora da sobrevida global na possibilidade de associa-
ção da braquiterapia.
Unitermos: Sarcoma; Radioterapia; Braquiterapia; Quimioterapia; Tratamento conservador.
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nant neoplasias in adults. Men are more fre-
quently affected than women, and black
individuals are more affected than the
white ones(1). In Brazil, data from 1997
demonstrate an incidence of 2.8 cases per
100,000 inhabitants(2). Sarcomas comprise
a very heterogeneous group of tumors with
high malignancy characteristics and high
risk for local or distant recurrence(3).

The treatment of sarcomas is still a chal-
lenge, requiring multidisciplinary approach
with the intent of achieving complete tu-
mor resection and appropriate organ func-
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INTRODUCTION

Soft tissue sarcomas are rare tumors,
representing approximately 1% of malig-
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tioning. However, local failures of about
10% to 20% still occur(2). Even with all
progress achieved over the past decades,
controversies on the best treatment ap-
proaches still remain, such as the type of
surgery (either amputation or conservative
resection) and either neoadjuvant or adju-
vant therapy, radiotherapy (pre- versus
post-surgical, type, dose, fraction), and
chemotherapy(4).

External beam radiotherapy (EBRT) has
been utilized in an attempt to achieve
greater local management of sarcomas,
however, there is a significant increase of
late toxicity associated with high-dose
EBRT, a treatment that is necessary for a
satisfactory local management of compli-
cations such as tissue fibrosis, loss of ar-
ticular function, neuritis and limb edema(5).
Brachytherapy has emerged as an attractive
treatment modality considering the possi-
bility of reducing local complications with-
out reducing the dose applied on the tumor
bed(6).

The objective of the present study was
to evaluate the therapies utilized in the
author’s institution for treatment of high-
grade extremity sarcomas, considering the
global survival rates achieved with the
multidisciplinary treatment.

MATERIALS AND METHODS

Retrospective study of patients with
diagnosis of sarcoma treated at the Service
of Radiation Oncology in the period from
1993 to 2007.

The present study evaluated 36 adult pa-
tients staged by the classification devel-
oped by the Union for International Can-
cer Control/American Joint Committee on
Cancer (UICC/AJCC)(7), as follows:

T2a – tumors > 5 cm in its greater di-
mension, superficial (exclusively located
above the superficial fascia, without invad-
ing it);

T2b – tumors > 5 cm in its greater di-
mension, deeply located (under the super-
ficial fascia, invading or penetrating it).

The tumors were classified into IIb (T2a
high-grade N0 M0) and III (T2b high-grade
N0 M0).

All patients were selected according to
the following inclusion criteria:

• age ≥ 18 years;

• absence of distant metastasis;
• patients with extremity sarcoma;
• patients with high-grade sarcoma (his-

tological grade 3);
• patients submitted to adjuvant radio-

therapy.
At the institution’s service, preference

is given to treatment with adjuvant exter-
nal beam radiotherapy, whenever possible
utilizing a dose boost means of high-dose
rate brachytherapy, with intraoperative im-
plantation of catheters in order to reduce
the external radiation dose and the possi-
bility of late fibrosis(8).

Techniques description

EBRT – Radiotherapy must be com-
partmental and an appropriate demarcation
of irradiation fields is extremely important,
and it should always be based on radiologi-
cal images, with description of margins and
placement of intraoperative marking clips,
exceeding the fields by 5 cm longitudinally
and by 2 cm in the laterally and at depth.
Individual molds are made to allow the
correct positioning and treatment reproduc-
ibility. During the technical planning, one
endeavors to preserve the adjacent healthy
tissues as much as possible, and in the ex-
tremities, to avoid irradiating their whole
circumference in order to minimize the
possibility of edema and fibrosis. The doses
utilized for EBRT may range from 40 to 60
Gy, with daily fractioning of 1.8 to 2 Gy,
but in cases of doses > 50 Gy with exten-
sive fields and no possibility brachytherapy
boost, a boost dose with EBRT at 10 Gy is
utilized with reduced fields, considering a
2 cm-margin beyond the marking clips.

High-dose rate brachytherapy – Bra-
chytherapy allows the restrict irradiation of
the surgical bed, with high-dose rate in an
attempt to improve local management and
reducing complications. Brachytherapy is
performed after removal of the surgical
specimen, and subsequent demarcation of
the tumor bed with an open surgical field,
placing the catheters with 2 cm spacing
from each other, implanting them as paral-
lel as possible, at 2 cm beyond the marking
clips. The treatment is initiated 5 days af-
ter surgery, on an outpatient basis, with two
daily applications at a minimum six-hour
interval. The dose may range from 16.2 to
35 Gy, with fractions of 2.7 to 3.5 Gy.

The following treatment schemes were
utilized:

• 16.2 Gy in 6 fractions of 2.7 Gy;
• 21 Gy in 7 fractions of 3 Gy;
• 24 Gy in 8 fractions of 3 Gy;
• 35 Gy in 10 fractions of 3.5 Gy.

Statistical analysis

For the purposes of data analysis, cen-
tral trend and scatter measurements were
calculated, with the Student’s t-test being
utilized for continuous variables, and the
χ2 test for categorical variables, with the
adoption of a significance level of 5% (p
≤ 0.05) and 95% confidence interval of (CI
95%). The actuarial 7-year disease-free
survival was analyzed by means of the
Kaplan-Meier method and by the log-rank
test. The statistical analysis was carried out
by means of the Statistical Package for
Social Sciences (SPSS) for Windows, ver-
sion 13 (SPSS Inc®; Chicago, IL, USA).

RESULTS

The present study evaluated 36 patients
who met the above mentioned inclusion
criteria. All the patients were submitted to
surgical treatment followed by adjuvant
EBRT, with 4 of them (11%) receiving
high-dose rate brachytherapy boost, and 7
(19%) receiving chemotherapy, all because
of positive surgical margin. Two patients
(5.5%) were staged as IIb and the other 34
(94.5%), as stage III. All the 36 patients
presented with high histological grade tu-
mors.

The mean age of the patients was 53
years (18–92 / CI 95%: 48–61), and 14
(39%) were men and 22 (61%), women.
Disease-free surgical margins were found
in 29 patients (81%) and positive margins
in 7 patients (19%).

The mean EBRT dose was 50 Gy (30–
61 Gy / CI 95%: 47–53 Gy), with brachy-
therapy boost being performed in four pa-
tients because of the presence of the spe-
cialist in radiation oncology in the surgical
act for catheters implantation, with doses
ranging from 16.5 to 35 Gy according to the
previously described treatment schemes.
Chemotherapy was indicated in seven
cases (19%) with positive margins, being
utilized simultaneously with radiotherapy
(five patients; 71%) or two to four months
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following radiotherapy (two patients;
29%). The patients with positive margins
did not receive brachytherapy.

Fifteen patients presented with local
and/or distant recurrence (42%), with a
mean time for recurrence of 48 months
(36–84 / CI 95%: 45–65), and all of them
died in a mean time of 72 months (24–96 /
CI 95%: 65–84). Twenty-one patients
(68%) are currently with no clinical /radio-
logical evidence of local or distant recur-
rence. The mean follow-up time is 88
months (24–180 / CI 95%: 74–102).

The actuarial global 7-year survival rate
was 80% (Figure 1).

Table 1 shows a comparison of data re-
garding living patients and those who pro-
gressed to death. The present study demon-
strates that, among all the evaluated pa-
tients and those at high risk (high-grade)
the worst prognosis was observed in the
patients with positive margins (p = 0.013),
and that it seems there is a difference be-

tween oldest patients and worst prognosis
(p = 0.06), even without a statistically sig-
nificant difference. Chemotherapy did not
demonstrate to improve the prognosis in
high-risk patients (with positive margins),
and it should be object of further studies (p
= 0.5). The radiotherapy dose has also dem-
onstrated to be significant in the determi-
nation of the prognosis (p = 0.6) while
brachytherapy seems to have been benefi-
cial as it demonstrated to have achieved the
management of the disease in all patients
who were submitted to this treatment mo-
dality (p < 0.001).

DISCUSSION

In the present study, the analysis of the
36 patients presenting with extremity sar-
comas demonstrated 80% global 7-year
survival rate besides an association be-
tween worst prognosis and positive surgi-
cal margins. The association with high-

dose rate brachytherapy boost seems to
improve the local management of the dis-
ease and the global survival in association
with surgery and adjuvant EBRT(9,10). How-
ever, considering that in the present study,
brachytherapy associated with EBRT was
utilized in a small number of patients fur-
ther studies with a higher number of pa-
tients are required to achieve conclusive
data.

Increase EBRT doses (around 40 to 70
Gy)(4,11), should be used with a view on
improving local management and lower
rates of distant recurrence. In the present
study, the median dose was 50 Gy, most of
times because of the advanced stage of the
cases, the greatest majority being stage III,
which resulted in extensive irradiation
fields.

The study developed by Trovik(12) on
factors of worst prognosis has observed an
association between older patients (> 50
years) with risk of metastasis, and de-
creased global survival rates in the group
of older patients. In the present study, it
seems there is an association between ad-
vanced ages and risk for death, with a great
difference regarding median ages between
surviving patients and those who died, even
without a statistically significant associa-
tion. In many cases recurrence onset seems
to occur two or three years following the
surgery (13); in the present study the median
interval for recurrence was 48 months.

Previous studies(14–16) have found strong
association between positive surgical mar-
gins and decreased rates of systemic man-
agement, corroborating the results of the
present study, which observed that positive
surgical margins represent the most impor-
tant factor for a worst prognosis.

Beltrami et al.(4) have demonstrated
rates of disease management in five and 10
years corresponding to 91.5% and 87%, re-
spectively, with the use of surgery and
EBRT. These rates are similar to the find-
ings of the present study, in which the glo-
bal 7-year survival rate was 80%.

According to some authors(9,10), a more
conservative surgery associated with high-
dose rate radiotherapy achieved by means
of combined EBRT and brachytherapy, in-
creases the local management of sarcomas
in up to 80–90%. In the present study, such
combination presented a rate of local man-

Table 1 Patients comparison.

Patients

Age (years)

EBRT dose (Gy)

Brachytherapy

Positive matgins

Chemotherapy

Living patients

21

47 (18–84)

(CI 95%: 41–58)

50 (30–61)

(CI 95%: 47–55)

4 (100%)

1 (14%)

1 (14%)

Deaths

15

61 (38–92)

(CI 95%: 53–71)

50 (40–60)

(CI 95%: 44–54)

0

6 (86%)

6 (86%)

p-value

0.06

0.6

< 0.001

0.013

0.5

Figure 1. Global survival.
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agement corresponding to 100%. However
the number of patients submitted to such
combined treatment was small, mostly be-
cause of the difficulty in contacting the
surgical team.

According to Laskar et al.(5), the use of
brachytherapy, whether in association with
EBRT or not, seems to be an effective
modality in cases of sarcomas treated with
limb conservative surgery, which was also
observed in the present study, perhaps by
the possibility of high irradiation doses
with the combined treatment.

The utilization of adjuvant chemo-
therapy in the treatment of sarcomas is
quite controversial and, for some authors,
it would decrease the disease management
rates(17,18). In the present study, chemo-
therapy was utilized in patients with posi-
tive margins, a factor for worst prognosis,
with disappointing results. However, more
recent reviews have pointed to studies with
new drugs and drugs aimed at histological
subtypes, for example, imatinib, docetaxel,
gemcitabine and pazopanib for cases of
patients with high-grade or T2 sarco-
mas(11,19), in which the responses have been
encouraging, but still requiring further
studies for the definition of a rational uti-
lization of adjuvant and/or neoadjuvant
chemotherapy in sarcomas, considering the
treatment toxicity(11,19).

CONCLUSION

The use of conservative surgery in as-
sociation with EBRT presents good disease
management rates. Combined brachyther-
apy and EBRT increases radiation doses in

the surgical bed, leading to better manage-
ment rates. The use of chemotherapy still
demands supplementary studies.

In the present study, the authors could
conclude that combined surgery + EBRT is
an effective treatment for extremity sarco-
mas with excellent responses and improved
global survival in the possibility of associa-
tion with brachytherapy.
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