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Abstract. The present study aimed to assess the diagnosis,
treatment and follow-up of uterine sarcoma cases. A retro-
spective cohort study with 122 women recruited between 2001
and 2016 was performed. The data regarding epidemiology,
clinical presentation, treatment and follow-up were analyzed
based on the following histological types: Carcinosarcoma,
leiomyosarcoma, endometrial stromal sarcoma (ESS) and
adenosarcoma. Statistical analysis included descriptive statis-
tics, logistic regression and survival curves. The diagnosis of
uterine sarcoma exhibited an increasing trend of +1.2 new
cases every 2 years (P=0.044) and comprised 10% of all
uterine cancer diagnoses. There were 47% carcinosarcomas,
22% leiomyosarcomas, 16% ESS and 14% adenosarcomas.
The majority of the women was =60 years old (62%). Among
the subjects, 77% were postmenopausal, 61% had a body mass
index up to 29.9 kg/m? and 71% presented with a comorbidity.
Regression analysis exhibited an association between post
menopause and the histological type associated with lower
overall survival (OS), namely leiomyosarcoma or carcino-
sarcoma (odds ratio, 5.45, P<0.001). Stage I malignancy was
present in 44% and Stage IV in 22%. The treatment included
primary surgery in 78% of the cases, whereas 79% received
adjuvant therapy. Only 55 cases achieved disease control
and 20 relapsed (36%) with a 5-year OS rate of 33%. The OS
was lower for carcinosarcoma and leiomyosarcoma (20%;
P=0.003). In summary, the present study indicated that the
number of uterine sarcoma cases had increased between 2001
and 2016. The majority of the women were >60 years old and
diagnosed in advanced stages. The postmenopausal status
was associated with histological types of poor prognosis. The
OS was low and worse for patients with carcinosarcoma and
leiomyosarcoma.
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Introduction

Uterine sarcomas are a group of rare neoplasms, arising from
myometrial or mesenchymal tissue, which represent 3 to 7% of
uterine cancer and tend to affect more elderly women, to exhibit
aggressive behavior with fast-growing, early distant metas-
tasis and diagnosed in more advanced stages (1-3). Surgery
is considered the basis of the treatment and other treatment
modalities, such as chemotherapy or radiation therapy, have
shown limited results (3.,4).

Sarcomas exhibit diverse histopathology and some cases
may have a Mullerian duct origin resulting in heterologous
histology. The modifications in their classifications have
contributed to a gap of knowledge with regard to risk factors,
prognosis, and management (5,6). Based on the latest classi-
fication of gynecological malignancies by the World Health
Organization in 2014 (7), the main uterine sarcoma types
are the following: Leiomyosarcoma, endometrial stromal
sarcoma (ESS) and adenosarcoma. Carcinosarcomas, on the
other hand, have been recently reclassified as a metaplastic
form of endometrial carcinoma, and considered for staging and
treatment similarly as a high-grade carcinoma. However, this
type of malignancy is still frequently analyzed as a sarcoma in
association with the previous types (7,8).

The stage of uterine sarcomas (FIGO-2009) can be
considered as the most important prognostic factor and
the main strategy for optimal results is to achieve an early
diagnosis (9). The need to expand knowledge regarding
uterine sarcomas is highlighted by the upward trend in the
incidence due to the increased life expectancy (10). The
present study aimed to provide comprehensive information
regarding the characteristics of the women affected, the tumor
pattern, diagnosis and management of various types of uterine
sarcomas. The patient survival was also assessed over time
based on the histological type.

Patients and methods

Subjects. This is a cohort study including patients assisted
in the Women's Hospital of the University of Campinas
(UNICAMP), in Campinas (Sdo Paulo), Brazil from 2001
to 2016. UNICAMP is a teaching and research institution
and a referral center for the Brazilian public health system.
All surgical procedures were performed or supervised by
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surgeons with vast experience. The pathological evaluation
was conducted by pathologists specialized in gynecological
malignancies. The cases studied were identified from
1,191 records filtered by the International Classification of
Diseases, 10th edition (ICD-10) C.54, regarding uterine
corpus malignant neoplasia (11). There were found 123 cases
of uterine sarcomas, including carcinosarcomas. Following
revision of the medical records, one case was excluded due
to the patient undergoing a hysterectomy at another hospital
and not returning after initial appointment. Therefore the final
sample size was adjusted to 122 cases.

Management definition included clinical and image evalu-
ation and discussion in a multidisciplinary meeting. In case
when the surgery was the first approach selected, an extra-
fascial hysterectomy (Piver type 1, Querleu A) with bilateral
adnexectomy was performed and pelvic or retroperitoneal
lymphadenectomy was conducted in specific cases. Women
with advanced or unresectable disease were managed by
chemotherapy and/or radiotherapy according to their clinical
performance status. The relevant information on clinical
characteristics, neoplasms, treatment, and follow-up was
collected.

Statistical analysis. The number of cases assisted overtime was
analyzed by the ¥’ test. Subsequently, a descriptive analysis
using the ? test or Fisher exact tests was conducted in the total
group according to the histological type of sarcomas (WHO
classification) (7). The analyses were performed by age group
distribution (<50 years, 50-59 years, 60-69 years, and 70 years
or more), parity (0; 1-2; 3-4, and 5 or more), menopausal
status, body mass index in Kg/m? (<25; 25-29.9; 30-34.9; and
35 or more), the presence of comorbidities (diabetes, arterial
hypertension, cardiopathy, obstructive pulmonary disease,
thyroid disease, or other parameters), smoking (current or
past, regardless of the period since quitting), neoplasm stage
according to FIGO-2009 or -2014 (9,12), modality of initial
treatment (surgery, radiotherapy, chemotherapy, or no treat-
ment) and the results following treatment end (optimal surgery
and/or complete clinical response following radiotherapy
and/or chemotherapy). Subsequently, ESS and adenosarcoma
were considered the specific histological types with optimal
prognosis, whereas carcinosarcoma and leiomyosarcoma
were the malignancy types with poor outcomes. A logistic
regression analysis (polytomous models of proportional risks)
was performed based on these considerations. Univariate and
multivariate analysis was performed with stepwise selection
criteria, calculating odds ratios with 95% confidence intervals
for the association between specific variables and the diagnosis
of the less favorable histological type.

The longitudinal analyses considered the overall
survival (OS) rate as the period between the diagnosis and the
last contact or death, whereas the disease-free survival rate was
estimated as the period between the end of treatment and the
relapse. Recurrence was confirmed by histopathology, clinical
examination or image examination and was classified as pelvic
or distant metastasis. Survival curves were constructed by
the Kaplan-Meier method and analyzed by the log-rank test.
Statistical analysis was performed using the StatsDirect statis-
tical software v3.0 (England, www.statsdirect.com). P<0.05
was considered to indicate a statistically significant difference.

The present study was conducted in compliance with
the Brazilian National Health Council and was previously
approved by the Research Ethics Committee of the University
of Campinas.

Results

Diagnosis trend of the uterine sarcoma. The number of cases
with malignant uterine corpus neoplasms has increased in the
period of 2001-2016. Specifically, a trend of +10.8 additional
cases was noted every two years for carcinomas (P=0.003),
whereas +1.2 additional cases were reported every two years
for sarcomas (P=0.044). During the period 2001-2002, 90
carcinomas and 10 sarcomas were recorded, while 168 carci-
nomas and 20 sarcomas were identified during the period
2015-2016. The proportion rate of carcinomas-sarcomas
remained relatively stable in the period with average values of
approximately 90 and 10%, respectively.

Patients and tumor characteristics. The histological type
distribution of the 122 sarcoma cases included 47% carci-
nosarcomas, 22% leiomyosarcomas, 16% ESSs and
14% adenosarcomas.

The signs or symptoms associated with the diagnosis of
sarcomas are presented in Table I. The classification according
to the histological type is also shown. Abnormal uterine
bleeding and abnormal image examination were noted in 77
and 7% of the cases, respectively. The diagnosis was confirmed
through uterine curettage in 35% of the subjects, surgery in
34%, hysteroscopy in 13% and biopsy at a vaginal examina-
tion in 17%. A total of 16 cases of sarcoma were diagnosed
following hysterectomy due to myomatosis, and all surgeries
were performed in women aged between 29-55 years.

The demographic characteristics of the women according
to the histological type of sarcoma are described in Table II.
The age of the patients was 60 years or higher for 62% of the
total sample size, of which 46% of carcinosarcomas were
present in patients over 70 years, while 26% of leiomyosar-
comas and 45% of ESSs were detected at an age lower than
50 years (P<0.0001). The carcinosarcoma group exhibited
2-3 times higher nulliparous subjects (P=0.217) and 47% of
the ESS cases exhibited premenopausal status (P<0.001).

Logistic regression analysis demonstrated that leiomyo-
sarcoma or carcinosarcoma types (poor prognosis) were
significantly associated with a mean age of 50 years or higher
and with menopause status. These types of cancer were also
associated with a comorbidity as determined by univariate
analysis. Menopause was significantly associated with the
sarcoma cases as demonstrated by the multivariate regression
analysis (OR 5.45; 95% CI 2.40-12.38; P<0.001).

Staging and management of the sarcomas. The sarcomas
were diagnosed at Stage I and IV in 44 and 22% of the cases,
respectively. The stage distribution by histological type is
shown in Table III.

The hysterectomy surgery was the first treatment for 95
(78%) patients and was performed with retroperitoneal lymph-
adenectomy in 19 patients (14 cases of carcinosarcoma) and
radiotherapy and/or chemotherapy in 75 cases (ranging from
59 to 66% per histological type). The optimal control of the
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Table I. Distribution of signs or symptoms associated with the initial diagnosis of uterine sarcoma according to the histological
type.

Uterine sarcomas by histological type

CCS (n=57) LMS (n=27) ESS (n=20) ADS (n=17) Total (n=122)*
Signs or symptoms n % n % n % n % n %
Increased abdominal girth 2 4 4 15 1 5 0 0 7 6
Pain 1 2 4 15 0 0 0 0 5 4
Abnormal uterine bleeding 49 85 15 55 18 90 12 70 94 77
Vaginal discharge 2 4 0 0 0 0 0 0 2 2
Prolapsed uterine tumor 0 0 0 0 0 0 3 18 42 3
Image exam 3 5 3 11 1 5 2 12 9 7
Metastasis 0 0 1 4 0 0 0 0 1 1

*Added one case of embryonic rhabdomyosarcoma with a vaginal birth tumor. CCS, carcinosarcoma; LMS, leyiomyosarcoma; ESS, endome-
trial stromal sarcoma; ADS, adenosarcoma.

Table II. Distribution of some variables associated with 122 cases of uterine sarcomas managed between 2001 and 2016.

Uterine sarcomas by histological type

CCS (n=57) LMS (n=27) ESS (n=20) ADS (n=17) Total (n=122)"

Variables n % n % n % n % P-value® n %
Age group, years <0.0001

<50 0 0 7 26 9 45 3 18 20° 16

50-59 14 24 9 33 1 5 3 18 27 22

60-69 17 30 7 26 4 20 5 29 33 27

>70 26 46 4 15 6 30 6 35 42 35
Parity* 0.217

0 13 23 2 7 2 10 2 12 19 15

1-2 15 27 7 26 3 15 5 29 30 25

3-4 11 20 13 48 8 25 3 18 36° 30

5+ 17 30 5 19 7 35 7 41 36 30
Menopause <0.001

Yes 56 98 17 63 9 47 12 71 94 77

No 1 2 10 37 11 53 5 29 28° 23
BMI, kg/m? 0.640

<25 16 28 7 26 4 20 2 12 29 24

25-29.9 19 33 10 37 10 50 6 35 45 37

30-34.9 14 25 7 26 5 25 4 24 30 25

>35 8 14 3 11 1 5 5 29 18° 14
Comorbidity 0.023

Yes 47 83 17 63 10 50 10 59 85° 71

No 10 17 10 37 10 50 7 41 37 29
Smoking 0.365

Yes 6 11 6 22 1 5 2 12 15 12

No 51 89 21 78 19 95 15 88 107° 88

a2-test or Fisher's exact test. "Added 1 case to total relative to embryonal rhabdomyosarcoma (42 years, 4 pregnancies, not menopausal, BMI
37.7, with comorbidity and non-smoker). ‘No information in 1 case (n=121). CCS, carcinosarcoma; LMS, leiomyosarcoma; ESS, endometrial
stromal sarcoma; ADS, adenosarcoma; BMI, body mass index.
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Figure 1. OS (n=121) according to histological type. CCS and LMS were associated with poor survival compared with ESS and ADS (log-rank test, P=0.003).
Disease-free survival (n=54) according to histological type group. CCS+LMS (n=29) vs. ESS+ADS (n=25), with worse rate for the first group (log-rank test,
P=0.022). OS, overall survival; CCS, carcinosarcoma; LMS, leiomyosarcoma; ESS, endometrial stromal sarcoma; ADS, adenosarcoma.

disease (complete surgical resection and/or complete clinical
response) was achieved in 58% of the cases (55/95). Following
stratification according to the type of sarcoma, this optimal
control was increased to 71% for the adenosarcoma cases, to
67% for the ESSs, to 37% for the leiomyosarcoma patients and
to 33% for the carcinosarcoma subjects.

Sarcomas recurrence and survival over time. Relapses occurred
in 36% (20/55) of the subjects who reached initial complete
disease control. The relapses occurred in the first 12 months in
13 cases and within 36 months in 18 cases. A total of 11 cases
were distant metastases. A late relapse was noted after 91 months
of follow up, which involved a subcutaneous tissue metastasis
(abdominal wall) in a woman with an ESS of low grade, Stage 11,
and initially managed with surgery and radiotherapy.

A total of 27 women (22%) were unable to perform surgery
upfront. This was predominantly noted in the carcinosarcoma
cases (32%) compared to 12 and 15% noted for the other types
of sarcomas. However, the differences were not significant
(P=0.108). Out of these patients, 21 received initial radio-
therapy and/or chemotherapy (without surgery) and there was
only one case (2%) with complete clinical response.

Longitudinal analysis resulted in an OS rate of 76% in
12 months and 33% in five years. Further analysis performed
according to the histological type demonstrated that the
ESSs and adenosarcomas exhibited an OS rate of 88-90% in
12 months and of 55-61% in five years. In comparison, carci-
nosarcomas and leiomyosarcomas presented the worst results
with a 5-year OS of 20-22% (P=0.003; Fig. 1). The disease-free
survival rate was 66% for all cases with disease control at the
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Table III. Distribution of 122 cases of uterine sarcomas managed between 2001 and 2016 according to the FIGO staging system.

Uterine sarcomas by histological type

CCS (n=57) LMS (n=27) ESS (n=20) ADS (n=17) Total (n=122)°

Stage n % n % n % n % n %
I

Ia 10 18 1 4 6 30 5 29 22 18

Ib 6 10 10 37 6 30 9P 53 32¢ 26
I 4 7 4 15 4 20 1 6 13 11
11

Ila 4 7 0 0 0 0 0 0 4 3

IIb 13 23 1 4 1 5 0 0 15 12

Ic 6 10 2 7 1 5 1 6 10 8
v

IVa 2 4 1 4 0 0 0 0 3 3

IVb 12 21 8 29 2 10 1 6 23 19

2Added 1 case in total relative to Stage Ib embryonal rhabdomyosarcoma; "Adenosarcoma stage Ib: Seven cases with <50% invasion and two
cases >50% of the myometrial thickness. Fisher's exact test for stage I vs. I[I-IV, P=0.0001. CCS, carcinosarcoma; LMS, leiomyosarcoma; ESS,
endometrial stromal sarcoma; ADS, adenosarcoma; FIGO, International Federation of Gynecology and Obstetrics (9,12).

first treatment. This rate was altered from 48% in five years for
the carcinosarcoma plus leiomyosarcoma group to 85% for the
ESS plus adenosarcoma group (P=0.022; Fig. 1).

During the end of the follow-up period, only 25% (31/122)
of the women remained disease-free and survived and 57%
(69/122) were deceased due to disease progression. These
statistics were higher for leiomyosarcoma (78%) and carcino-
sarcoma (61%) compared with those noted for ESS (30%) and
adenosarcoma (41%) (P=0.005).

Discussion

Uterine sarcomas have accounted for 10% of uterine corpus
malignancies from 2001-2016. An increasing trend for
new cases has been noted for these malignancies, mainly
for histological types, such as carcinosarcoma, ESS and
adenosarcoma. The increasing number of the cases and the
higher proportion of sarcomas observed in comparison to the
lower incidence described previously (range 3-7%) (3,13) may
be associated with a higher rate of severe case referrals to
reference centers (10).

With regard to diagnosis, 77% of cases exhibited abnormal
uterine bleeding as an ‘early’ symptom despite the perception
that uterine sarcoma is a fast-growing tumor with a pelvic
mass. Abnormal uterine bleeding was observed for all histo-
logical types and may reflect a delay in diagnosis, resulting in
advanced-stage disease and additional bleeding.

The main prevalent histological types were those with a
poor prognosis, such as carcinosarcomas (47%) and leiomyo-
sarcomas (22%) compared to ESSs (16%) and adenosarcomas
(14%). In general, uterine sarcomas predominated in patients
over 60 years of age, explaining the high proportion of post-
menopausal women and of those with comorbidities. It is

noteworthy that 46% of carcinosarcomas occurred in women
older than 70 years, whereas no case under 50 years of age was
noted. 26% of leiomyosarcomas and 45% of ESSs occurred
before 50 years of age (P<0.0001). These findings are in accor-
dance with recent studies indicating that ESS predominates in
the age group of 40-50 years (14-16).

Multivariate regression analysis demonstrated 5-fold
increased risk for the incidence of carcinosarcomas and
leiomyosarcomas in subjects that were on menopause. These
results confirm the association between increased age and
risk of sarcomas. However, it remains to be established
whether menopause is a risk factor for sarcomas (17,18),
despite the evidence suggesting that hormonal changes
may cause modifications in mitotic activity and uterine cell
morphology (19).

Despite a lack of significant association, all histological
types exhibited a high rate of multiparity (>50% with three or
more deliveries). In contrast to this finding, 23% of nulliparity
was noted for carcinosarcomas and a history of smoking was
present in 22% of patients with leiomyosarcoma that occurred
in less than 12% of other tumor types. Currently, insufficient
evidence is present regarding the association of smoking with
sarcoma and conflicting data have been reported. A German
study of 143 women demonstrated that 12% of carcinosar-
comas were from patients who were smokers, whereas this
percentage was increased to 16% in leiomyosarcomas and to
28% in ESSs. A lower OS was noted in smokers (20).

The main prognostic factors for uterine sarcomas are stage
and adequate initial approach by surgery (5,14,21). A relatively
low proportion was noted for stage I sarcomas (44%), which
was similar to the results reported by a Norwegian study of
1,042 cases (22). Furthermore, Stage I was the predominant
stage noted in ESSs (60%) and adenosarcomas (82%), while
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33% of leiomyosarcomas and 25% of carcinosarcomas were
classified as Stage IV, probably related to histological type
aggressiveness (P=0.0001). Similar findings were noted for
leiomyosarcomas in an American study with 219 patients diag-
nosed with the disease from 1982 to 2005. 35% of these cases
were classified as Stage I'V tumors (23).

Surgery is considered a standard therapeutic approach for
sarcomas and a hysterectomy was performed for 78% of the
patients in the present study. It is important to note that 62% of
these cases also received adjuvant therapy, which was not associ-
ated with the histological type. However, it has been reported
that additional therapeutic interventions may yield controversial
results (20,24). In the present study, only 1 out of 21 patients
treated primarily with radiotherapy and/or chemotherapy without
surgery, exhibited a satisfactory clinical response, highlighting
the poor response of these cases to the standard radiotherapy
treatment, which has been previously shown (14,21,25). An
additional factor, which was indicative of the aggressiveness of
sarcomas and possibly of the delay for diagnosis and manage-
ment, was the lack of treatment noted in the six untreated cases,
which was due to the advanced stage of the disease. A total of 5
out of these 6 cases were carcinosarcomas.

The low OS rate observed was reduced from 76% in
12 months to 33% in five years confirming the poor prognosis
of uterine sarcomas. The formation of two different groups
according to prognosis was evident. This was defined by the
different histological types as follows: The first group included
the ESS and adenosarcoma and exhibited a high 5-year OS
rate (55-61%), whereas the second group was composed of
carcinosarcoma and leiomyosarcoma cases, which were more
aggressive and led to poor outcomes and reduced 5-year OS
rate (20%, P=0.003).

Similar findings were reported by several studies with
regard to the 5-year OS rate and the histological subtype. A
percentage range of 40-46 and 30-45% has been reported for
leiomyosarcomas carcinosarcomas, respectively. In contrast
to these findings, the range and percentage was estimated
to 86-97% for ESSs and to 69% for adenosarcomas, respec-
tively (20,26-28). The rates reported in the present study were
lower than those previously published. These low survival rates
were noted for all histological types and may reflect the limited
treatment modalities available, the rapid progression of the
disease and the delay to the diagnosis and treatment. The latter
is a common disadvantage noted in the Brazilian public health
system. The increase of the time required for management of an
aggressive sarcoma may reduce the low OS rate of the patients.

Among 55 women that achieved remission, 20 women
exhibited recurrences (36%), of which 18 cases recurred in
36 months. Distant metastases were noted in 11 cases. The
main sites of metastasis were the lungs (n=4 cases) and the
bones (n=3 cases). These findings were in agreement with
those noted in previous reports (14,29). Disease-free survival
followed the OS pattern for two distinct histological types,
with the ESS and adenosarcoma group exhibiting a 5-year
survival rate of 85%, against 48% for the second group (carci-
nosarcoma and leiomyosarcoma, P=0.022).

The limitations of this study include the small number
of cases and its retrospective nature. A certain levels of bias
existed regarding patient selection from a cancer center and the
temporal alteration of the population access could explain the

higher prevalence of tumors with a poor prognosis. In contrast
to these findings, the advantage of the present study was the
appropriate selection of the institution in which the subjects
were treated, which included a predefined protocol for staging,
treatment, and follow-up, with accurate information recorded,
and a minimal loss of follow-up observed (one patient).

In conclusion, the present study demonstrated that the rate
of treated uterine sarcoma cases had increased from 2001 to
2016, mainly due to the incidence of different histological
types, such as carcinosarcoma, ESS and adenosarcoma, and
were predominant in women over 60 years of age and diag-
nosed in advanced stages. Postmenopause was associated with
histological types of poorer prognosis, such as carcinosarcoma
and leiomyosarcoma. A low 5-year OS rate was noted and
estimated to 33%, which was lower than expected. The survival
rate was worse low for carcinosarcoma and leiomyosarcoma.
Recurrences occurred in one-third of cases, usually in the first
three years following diagnosis. Approximately 50% of these
recurrences were distant metastases. The improvement of the
women public health care system and a faster investigation
of symptomatic postmenopausal cases are crucial in order to
achieve early diagnosis and reduce the unfavorable outcomes
observed for uterine sarcomas.
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