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Abstract. Background/Aim: Uterine sarcoma is an aggressive
tumor associated with poor survival, compared to endometrioid
carcinoma. Postoperative local radiotherapy and chemotherapy
are controversial. Patients and Methods: We report a
retrospective analysis of 14 patients with uterine homologous
type carcinosarcoma (9 patients) or leiomyosarcoma (5
patients), treated with postoperative 3D-conformal accelerated
hypofractionated radiotherapy (2.7 Gy/fraction for 14 fractions
followed by one fraction of 6-8 Gy dose to the vagina).
Chemotherapy with cisplatin (50 mg/m2) and liposomal
doxorubicin (20 mg/m2), was also administered bi-weekly for
two cycles before and for three cycles during radiotherapy.
Results: Chemotherapy induced only grade 1 neutropenia or
anemia in 4/14 (28.5%) and 5/14 (35.7%) of patients,
respectively. Two patients (2/14, 14.2%) interrupted their
radiotherapy for one and two weeks, respectively, due to grade
II persistent diarrhea. Within a median of 58 months (range=8137 months) of follow-up, none of the patients presented with
loco-regional relapse. Two patients developed distant metastasis.
Conclusion: Concurrent hypofractionated and accelerated
chemo-radiotherapy (chemo-HypoAR) is feasible and provides
excellent survival figures.

Uterine sarcoma is a histologically heterogeneous entity that
comprises pure sarcomas, mixed sarcomas, mixed mesodermal
tumors, unclassified sarcomas and malignant lymphomas (1).
Leiomyosarcomas (LS) and mixed malignant mullerian tumors
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are considered to be the most frequent uterine sarcoma
subtypes (2, 3). The diagnosis of a sarcoma is established after
hysterectomy. Deep myometrial invasion or uterine serosa
spread, node involvement that occurs in 15-30% of patients,
adnexal involvement and extrapelvic metastasis are linked with
poor prognosis of these patients (4-6).
Uterine sarcoma is considered an aggressive tumor.
Survival of patients with uterine sarcoma is poorer than the
one of patients with endometrioid adenocarcinoma; the 5year disease specific survival estimated to be around 50%
(7). Local radiotherapy seems to reduce the risk of
locoregional recurrence, although some non-randomized
studies support that the role of radiotherapy is still unclear
(8, 9). Distant metastasis is quite frequent. In a randomized
trial by EORTC, local radiotherapy reduced the risk of
locoregional recurrence from 24% to 12%, but there was no
impact on overall survival (10). The value of additional
chemotherapy in improving overall survival is controversial
(6, 11, 12). A randomized trial conducted by the GOG, failed
to show any benefit from postoperative chemotherapy (13).
In a recent analysis, however, on 4,906 patients with
carcinosarcoma treated with combined radiotherapy and
chemotherapy, an improved survival was noted compared to
patients receiving only one treatment modality (14).
In the current study we analysed our experience with
treating patients with uterine sarcoma, using accelerated
hypofractionated pelvic radiotherapy concurrently with
chemotherapy (chemo-HypoAR), providing evidence of
encouraging treatment outcomes.

Patients and Methods

Fourteen patients with sarcoma of the uterus treated with concurrent
hypofractionated accelerated chemo-radiotherapy, between 2005-2016,
are retrospectively analyzed. The age of patients ranged from 44-83
years (median 69). Histologically, nine (9/12; 64.3%) were mixed
malignant müllerian tumors (homologous type carcinosarcoma; CS)
and five (5/12; 64.3%) pure leiomyosarcomas. The FIGO stage of
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patients was as follows: Stage 1a (3 pts), 1b (6 pts), 2 (4pts), 3b (1 pt).
The median follow-up of patients ranged from 1-137 months (median
50 months). For patients alive, this ranged from 8-137 months (median
58 months).
Thirteen out of 14 patients underwent total abdominal
hysterectomy and bilateral oophorectomy without lymphadenectomy,
while one with stage IIIB disease was deemed inoperable. Four
patients were treated with postoperative radiotherapy without
chemotherapy, for medical reasons. The remaining 10 patients were
treated with a concurrent chemo-radiotherapy protocol described
below.
Radiotherapy was directed to the pelvis to include pelvic lymph
nodes up to the level of lumbar 4 vertebrae and, down to include the
whole vaginal area. A 3D-conformal radiotherapy technique was
applied, using 4-fields (box). Radiotherapy was given with an 18 MV
linear accelerator endowed with a multileaf collimator. Fourteen
fractions of 2.7 Gy were delivered within 19 days (5 fractions per
week). One week later, a booster dose of 6-8 Gy in one fraction was
applied to the vagina, using a 6-field technique (two lateral and four
oblique fields). For one inoperable patient, following pelvic
irradiation, two booster fractions of 6 Gy were applied to the uterus
and gross tumor detectable in CT/MRI scans. The above external
beam radiotherapy scheme delivers a Normalized Total Dose (NTD)
to normal tissues of 42 Gy (for α/β =4 Gy) within 19 days. A
biologically equivalent conventionally fractionated radiotherapy
scheme (2 Gy/fraction regimen) demands 21 days of therapy (30
days), thus our regimen reduced the overall radiotherapy external
beam treatment time by 11 days. The radiobiological methods applied
for calculation of the NTD have been previously reported (15, 16).
The chemo-radiotherapy regimen included 2 pre-radiotherapy biweekly-cycles of cisplatin (50 mg/m2) and liposomal doxorubicin
(20 mg/m2). Two weeks after the 2nd cycle, radiotherapy started
together with the same bi-weekly chemotherapy regimen throughout
the radiotherapy course, to a total of 5 cycles.
Patients were followed with a CT-scan of the pelvis, upper
abdomen and chest every six months for the first 3 years and yearly
thereafter. Gynecological and cytological examination of the vaginal
cuff was performed every year.
Ethical standards. All patients had given written informed consent
and the protocol of accelerated hypofractionated chemoradiotherapy for pelvic tumors was approved by the local research
ethics committee (SD 7/26-2-2004).

Results

The regimen was well tolerated by all patients. Chemotherapy
induced only grade 1 neutropenia or anemia in 4 and 5 patients,
respectively. No other chemotherapy-related toxicity was
noted. Out of 14 patients, 12 accomplished the radiotherapy
schedule without any delays, while two patients interrupted
their therapy flux for 1 and 2 weeks, respectively, due to grade
2 persistent diarrhea.
Within 58 months of median follow-up, none of the
treated patients presented with loco-regional relapse. Two
patients developed distant metastasis, one of them (initially
staged as inoperable 3b) 1 month and the other 18 months
after the accomplishment of radiotherapy. None of these two
1622

Figure 1. Kaplan–Meier survival curves of (a) local relapse-free
survival, (b) metastasis-free survival and (c) overall disease-specific
survival.
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patients received chemotherapy. The local relapse-free,
distant metastasis-free and disease-specific overall survival
Kaplan–Meier curves are shown in Figure 1a, b, c.

Discussion

Increasing the aggressiveness of the radiotherapy schedule
may be useful in the treatment of patients with radioresistant
tumors, like sarcomas (17). The usage of large daily fractions
(hypofractionation), exceeding the shoulder of cancer cell
dose/response curves, may be more effective in eliminating
cancer cells with reduced intrinsic radiosensitivity (18).
Hypofractionation allows also acceleration of radiotherapy
and reduction of the overall treatment time, which may be
crucial for the eradication of a subset of tumors undergoing
rapid tumor repopulation (19). Combining hypofractionated
and accelerated radiotherapy (HypoAR) with chemotherapy
offers an aggressive regimen that also exploits the radiosensitizing properties of drugs with proven activity against
sarcomas.
In the current study we retrospectively analyzed 14
patients treated with hypofractionated and accelerated
radiotherapy. Ten of them received combined concurrent
chemo-radiotherapy with cisplatin and liposomal
doxorubicin and four of them were treated with
radiotherapy alone. Within a median follow-up of 5-years,
only two patients developed distant metastasis and one of
them is still alive under chemotherapy. None of the patients
developed loco-regional recurrence inside the fields of
radiotherapy. As sarcomas are considered radio-resistant
tumors, the usage of large daily fractions of radiotherapy
and the acceleration of the overall treatment time by 11-13
days, compared to a conventionally fractionated (2
Gy/fraction) scheme, may improve the overall radiotherapy
efficacy. The administration of cisplatin and liposomal
doxorubicin, two active drugs in sarcomas (20),
concurrently with radiotherapy may have further improved
the radiotherapy efficacy, by sensitizing neoplastic cells to
radiation.
It is concluded that concurrent chemo-HypoAR is feasible
and provides excellent survival figures. Such regimens
deserve testing in randomized trials.
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