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relapse. The median OS was 16 months, being 17 months 
for stage I and 9 for the remainder.
Conclusions Poor outcome of UUS was associated with 
a high incidence of DM. Stage I had the best outcome. 
Radiotherapy seems to have benefited patients, with 100 % 
of local control and 50 % of long-term survivors. The high 
incidence of metastasis suggests the need for more accurate 
initial assessment.

Keywords Undifferentiated uterine sarcoma · 
Radiotherapy treatment and uterine sarcoma · High grade 
uterine sarcoma

Introduction

Uterine sarcomas are rare tumors that affect 3–7/10,000 
women in the United States and constitute 3–7 % of uter-
ine neoplasms [1]. Characteristically, they are a heteroge-
neous pathologic group of neoplasms, with an aggressive 
behavior and worse prognosis than endometrial carcinoma 
[2]. Following the 2003 World Health Organization (WHO) 
classification there are four main types of uterine sarcomas: 
leimyosarcoma, endometrial stromal sarcoma (ESS), aden-
osarcoma, and undifferentiated sarcoma, each having a dif-
ferent outcome and management [3].

Undifferentiated uterine sarcomas (UUS) are rare and 
aggressive uterine neoplasms. Historically, many tumors 
currently referred to as UUS were classified as high-grade 
ESS. A few small case series have shown that UUS behave 
more aggressively than the more widely described low-
grade ESS [4]. The UUS have now been classified accord-
ing to the last edition of the WHO, although it is still con-
troversial whether high-grade ESS are actually UUS [3–6]. 
Based on the few reports published to date we know that 
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low grade ESS have an indolent clinical course, whereas 
UUS have an aggressive behavior [7–10].

Considering their bad behavior UUS are one of the most 
aggressive mesenchymal uterine tumors, with 25 % of sur-
vivors at 5 years. Fortunately, despite the lack of consistent 
data related to the treatment, UUS are uncommon and are 
the least frequent of the four pathological types [11].

The diagnosis of UUS is established after surgery on the 
basis of its pathologic features. These sarcomas are charac-
teristically composed of cells with severe nuclear pleomor-
phism, high mitotic activity (10 mitotic figures per 10 high-
power fields), extensive myometrial invasion, necrosis and 
lack of specific differentiation [11]. UUS are diagnosed by 
exclusion after discarding other high-grade uterus tumors 
with a sarcomatous component.

Considering their low incidence there is little informa-
tion in the literature related to the most effective treatment 
for UUS. Wide series are scarce and usually include cases 
over long periods of time (20–30 years or more). The larg-
est series included only 21 patients and other series have 
reported only isolated cases [6]. The conventional treat-
ment for these tumors is surgery and consists of total hys-
terectomy and bilateral salpingo-oophorectomy. Lymphad-
enectomy is or is not performed as part of surgical staging. 
Although radiotherapy and chemotherapy are considered as 
adjuvant treatments, little data has been reported on their 
effectiveness [5–8, 12]. What is well known is its poor sur-
vival, with 25 % of survivors at 5 years. Several prognos-
tic factors with an impact on survival have been reported, 
including tumour size, vascular and lymphatic invasion, 
myometrial involvement and necrosis, among others 
[13–16].

The aim of the present study was to evaluate the char-
acteristics and clinical outcomes of a series of 13 patients 
with UUS treated at our institution over a 31-year period 
and provide information to the literature about the behavior 
of UUS.

Patients and methods

From the files of the Department of Pathology we identi-
fied all the uterine tumors with a mesenchymal component 
diagnosed from 1979 to 2010. After a thorough pathologi-
cal review of all the histological slides (6–23) by an experi-
enced gynaecological pathologist, cases with a pure sarco-
matous pattern were identified. Within this subset of tumors 
with pure sarcomatous growth, all cases fulfilling the defi-
nition of undifferentiated uterine sarcoma according to the 
last version of the WHO classification were selected for the 
study.

For the pathological analysis of the UUS all the slides 
available from surgical specimens were independently 

reviewed by two pathologists and the diagnosis was con-
firmed in all cases. When differences between the two inde-
pendent evaluations were detected, a new consensus evalu-
ation was conducted.

Clinical and epidemiologic data were obtained from 
the medical records. Tumor size, location and stage were 
obtained through the review of the surgical and pathological 
reports. Tumor stage was assigned according to criteria of 
the last reviewed International Federation of Gynaecology 
and Obstetrics (2009 FIGO) [17]. Primary treatment modal-
ity data (surgery, radiation therapy, chemotherapy, etc.) as 
well as treatment approach at recurrence were obtained from 
the review of the clinical files. All patients were followed in 
the Gynaecological Cancer Unit. Routine follow-up of each 
patient was conducted at 3-month intervals during the first 
2 years and every 6 months afterwards. Additional diag-
nostic procedures (i.e. CT-scan, magnetic resonance imag-
ing, thorax radiography, bone scintigraphy) were carried out 
when clinically indicated. The study was approved by the 
institutional Ethical Review Boards of our institution.

The Kaplan–Meier actuarial method was used to ana-
lyze the overall survival (OS). Statistical analysis was per-
formed by SPSS 18.0 version (IBM, Armonk, NY, USA).

Results

Since 1979 a total of 170 cases fulfilling the definition for 
mesenchymal uterine tumors were diagnosed and treated at 
the Gynaecological Cancer Unit in the Hospital Clínic of 
Barcelona (HCB). Of these, 103 were carcinosarcomas and 
67 were uterine sarcomas: 41 leiomyosarcomas, 9 adeno-
sarcomas, 4 endometrial stromal sarcomas and only 13 
UUS patients. The cases who revealed histology of UUS 
represent 7.6 % of the all the mesenchymal tumors and 
19.4 % of uterine sarcomas.

The age of the patients ranged from 50 to 83 years old, 
with a mean age of 66 years. Metrorrhagia was the main 
symptom at diagnosis and prior to initiation of the thera-
peutic approach a CT and/or MRI was performed for clini-
cal staging. Twelve out of the 13 patients underwent sur-
gery, two with a palliative aim because of distant metastasis 
and one patient was not operated because of poor perfor-
mance status and metastatic disease at diagnosis. Surgery 
consisted in hysterectomy plus salpingo-oophorectomy 
in 11/13, and lymphadenectomy was added in only one 
patient. The FIGO 2009 distribution by stage was: stage I 
in eight patients (IA 3, IB 5), stage IIB in two and stage 
IVB in three patients. The pathologic characteristics of the 
series are shown in Table 1.

Radiation therapy was administered in ten patients, in 
eight as adjuvant therapy and as palliative treatment after 
relapse in two cases. External beam radiotherapy (EBRT) 
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was administered to seven patients using 6 or 18 MV pho-
tons from a Linac with a 2 or 4 pelvic field technique. The 
given dose ranged between 40 Gy and 66 Gy, with a median 
of 45 Gy. Seven patients received brachytherapy: six after 
EBRT and one as exclusive treatment after surgery; five 
patients were treated with HDR in three fractions of 5 Gy 
(192Ir and Micro-selectron nucletron® source projector), 
two patients were treated with LDR (137Cs and Selectron 
nucletron® source projector): one with a dose of 21 Gy after 
EBRT and 1 received 50 Gy as exclusive brachytherapy 
treatment. Only 3/13 patients received chemotherapy (ChT) 
as adjuvant treatment based in Doxorubicin/Ifosfamide; 
4/13 received ChT with a palliative aim after local relapse 

and/or distant metastasis with different schedules. After 
treatment the patients were followed every 3 months during 
the first 2 years and every 4–6 months thereafter or until 
death.

Pathologic study of the present series showed aggres-
sive features: a high rate of mitoses (>15 per HPF) was 
observed in all samples; most tumors were large (7/13 
exceeded 8 cm. and 4/13 had >10 cm), necrosis was present 
in 10/13; myometrial invasion (MI) was detected in 11/13 
of the cases and 8/13 had MI more than 50 %. In 9/13 vas-
cular and lymphatic space invasion (VLSI) was observed. 
The pathologic characteristics of the series are shown in 
Table 1.

The median follow-up of the series was 16 months 
(2–276 months). Three patients had distant metastasis 
at diagnosis, with a median survival of 3 months. Of the 
10 patients treated with a curative aim 1 had vaginal and 
parametrial relapse, 1 developed vaginal relapse and distant 
metastasis and 4 exclusively distant metastasis. Patients 
without relapse (4/10, 40 %) remained alive at the time of 
the analysis and all had stage I. Table 2 shows the distri-
bution of the characteristics of the patients that were alive 
versus those who had died. The median OS was 16 months 
(mean 77.8): stage I was 17 months and 9 months for the 
remaining patients (mean 126 vs. 14.). In stage I 50 % of 
the patients (4/8) died because of distant metastases, but 
one had local progression also. Patients with stages II-IV 
all died because of metastatic disease. The most common 
sites of distant metastases were the lung, pleura, perito-
neum and liver. Figure 1 shows the overall survival curves 
for the entire series (a) and for stage I (b).

Table 1  Pathologic characteristics and outcome of the series

Bold entries indicate patients who received radiation therapy (external beam radiotherapy and/or brachytherapy) and who are alive at the 
moment of the analysis

VLSI vascular and lymphatic space invasion, MI myometrial invasion, EBRT external beam irradiation, BCH brachytherapy, CHT chemotherapy, 
ADJ adjuvant

Patients Figo 
stage

Size 
(cm)

Necrosis Vlsi Mi Ebrt adj. Bch adj. Cht adj. Local 
relapse

Distant metas-
tases

Death Survival 
(months)

1 Ia 4.5 Yes Yes  <50 % Yes No No No No No 234

2 Ia 2 Yes Yes  ≥50 % No No No Yes Yes Yes 4

3 Ia 2.5 Yes Yes  <50 % Yes Yes No No No No 219

4 Ib 8 Yes No  ≥50 % Yes Yes No No Yes Yes 17

5 Ib 6.3 No No  ≥50 % Yes Yes No No No No 42

6 Ib 9.5 No Yes  ≥50 % Yes No No No Yes Yes 15

7 Ib 15 Yes Yes  ≥50 % No No Yes Yes No Yes 12

8 Ib 10 Yes No No No Yes No No No No 36

9 IIb 12 No Yes  ≥50 % Yes Yes Yes No Yes Yes 42

10 IIb 18 Yes No  ≥50 % Yes Yes Yes No Yes Yes 16

11 IVb 2 Yes Yes No No No No No Yes Yes 2

12 IVb 8 Yes Yes  <50 % No No No No Yes Yes 9

13 IVb 8.5 Yes Yes  ≥50 % No No No Yes Yes Yes 3

Table 2  Results in 10 patients treated with curative aim

VLSI vascular and lymphatic space invasion, MI myometrial invasion

Patients alive (n = 4) Patients dead (n = 6)

Age (mean) 68 66

Stage I: 100 % I: 66.6 %, II: 33 %

MI ≥ 50 25 % 100 %

VLSI 50 % 66.6 %

Necrosis 75 % 66.6 %

Tumour size (>8 cm) 25 % 66.6 %

Radiotherapy 100 % (4/4) 66.6 % (4/6)

Chemotherapy 0 % 50 %

Local control 100 % 66.6 %

Metastases 0 % 83.3 % (5/6)

Median survival 
(months)

135.5 15.5
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Patients with a tumor size less than 8 cm showed a better 
mean survival than those with larger sized tumors (156 vs. 
20 months p = 0.056). VLSI and MI showed a trend to a 
poorer outcome, albeit not statistically significant. The size 
of 8 cm was chosen because was the median tumor size and 
there were only 4 patients with tumor size less than 4.5 cm.

In the group of ten patients treated with curative aim, 
none of the eight patients treated with radiation therapy 
(EBRT and/or BQT) developed local relapse, in contrast 
with the only two patients who did not receive irradiation, 
who presented local relapse, despite stage I. Patients receiv-
ing postoperative irradiation had 100 % of local control, 
nevertheless, four developed distant metastasis. The OS of 
the two stage II patients, who died due to distant metastases 
with local disease control, was greater than the two stage I 
non irradiated patients who fail locally.

Discussion

The UUS are an orphan topic in the literature. Only one 
series have reported more than 13 cases and the remaining 
isolated reports are usually described as case reports. Con-
sidering their low incidence and also because of the changes 
in the WHO classification, it is very difficult to reach con-
clusions as to the best treatment. In the present series UUS 
represented 7.6 % of all mesenchymal tumors and 19.4 % 
of the uterine sarcomas. Poor prognosis is of note in all the 
series and case reports described in the literature, with 25 % 
of survivors at 5 years [6–9]. In the present series the sur-
vival of the entire series was 30.7 %, being 40 % on exclu-
sion of those with metastatic disease at diagnosis. In the pre-
sent series survival was related to stage, with 50 % survivors 
at 5 years for stage I in comparison to 0 % for stages II-IVB.

As reported by other authors VLSI, MI and tumor size 
may be related to a worse outcome; nevertheless the num-
ber of patients analyzed in the present series does not allow 
any conclusion on prognostic factors to be established, 
despite comparing stage I vs. II–IV. On the other hand, it 
is well known that VLSI is responsible for distant metas-
tasis, tumor size >5 cm is responsible for a more advanced 
stage, and that stage is the main prognostic factor in US. 
In the present series MI ≥ 50 % was observed in 61.5 %, 
VLSI in 69.3 % and a tumor size >5 cm in 69.3 %, being 
much greater than that expected for endometrial carcinoma 
and other types of uterine sarcoma [12–14]. All these fac-
tors contribute to the poor outcome of these patients which 
is demonstrated by the 3/13 patients with distant metastasis 
at diagnosis and 61.5 % in the entire series. Fifty percent of 
patients treated with aim to cure developed distant metas-
tasis. This incidence of distant metastasis in USS is higher 
than in other uterine sarcomas. Thus, the need to perform 
imaging strategies such as PET/CT should be considered in 
order to detect possible occult distant disease in early stage 
of the disease.

All patients but one were underwent surgery. Despite 
only one patient having surgical lymph node analysis, 
nodal relapse was not found; nevertheless, 8/10 patients 
received pelvic radiotherapy after surgery. This would sug-
gest a hematological spread instead lymphatic spread and/
or a role of the radiotherapy treatment to control micro-
scopic lymphatic metastases.

In contrast to other reports, in the present series 80 % 
of patients treated with a curative aim underwent adjuvant 
radiotherapy against only 30 % receiving adjuvant chemo-
therapy [6, 12]. A hundred percent of local control and a 
50 % of survivors in stage I at 2 and 5 years was achieved 
in irradiated patients. Although chemotherapy treatment 

Fig. 1  a Specific overall survival of the entire series. b Survival of the series by stages
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was not related with better outcome in our series (the four 
long—survivors did not receive it), we think should be con-
sidered in the future as a part of the therapeutic strategy 
because the high incidence of distant metastases.

In the only study in the literature with more patients 
than the present one, chemotherapy was used as comple-
mentary treatment after surgery. In that series composted 
by 19 patients: 6 stage I, 2 stage III and 11 stage IV dis-
ease, radiotherapy was not administered except in 4 stage 
I patients. The authors added adjuvant gemcitabine/doc-
etaxel, doxorubicin, and ifosfamide/doxorubicin, conclud-
ing that chemotherapy achieved objective, but short-lived, 
responses in patients with measurable disease. One of the 
irradiated patients had local relapse and three had distant 
metastasis. The disease free-survival of the entire series 
was 7 months being 15 months for stage I. The median OS 
for the entire series was 11.8 months, being 26.5 months 
for stage I. In stage I, 33 % of the patients remained alive at 
5 years [6]. In the present series we showed 50 % survivors 
in stage I and 100 % of local control in irradiated patients. 
Although the median survival was 17 months for stage I, 
these data are not comparable taking the number of patients 
into account.

The 100 % of local control without lymphadenectomy 
and the 50 % of survival rate observed in stage I patients 
suggest that radiotherapy would be administered as adju-
vant treatment in UUS.

In conclusion, UUS are infrequent uterine sarcomas 
with a bad outcome mainly due to distant metastasis. This 
high incidence of metastasis suggests the need for more 
accurate initial assessment (i e. PET/TC at diagnosis) and 
more intensive treatments, with chemotherapy as the first 
treatment after surgery. The local control obtained in these 
patients receiving irradiation seems to indicate that radio-
therapy would be administered in UUS. The lack of more 
information in the literature warrants multicentric analy-
sis to establish the best treatment in these patients. Stage I 
showed the best outcome with four long-survivors.
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