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Abstract

Abbreviations:
- endometrial stromal sarcoma
- leilomyosarcoma

- adenosarcoma

- carcinosarcoma

- overall survival

ESS

- hazard ratio

OBJECTIVE: Uterine sarcomas are rare mesodermal malignant tumors with an
incidence between 0.5 and 3.3 cases per 100,000 females per year. Most sarcomas are
aggressive tumors leading to poor overall survival rates and only limited therapeu-
tic options. The aim of this study was to evaluate the risk factors for uterine sarco-
mas and carcinosarcomas, and to identify the factors influencing the survival rate.
SUBJECTS AND METHODS: We conducted a retrospective study with twenty-nine
patients who were diagnosed with uterine sarcoma and thirty-four patients with
carcinosarcoma between the years 1990 and 2006 at the Oncogynecologic center
at the University Hospital in Martin, Slovakia. We focused on the analysis of the
risk factors and survival rate of early stages I and II.

RESULTS: We confirmed highly statistically significant values for the inverse
correlation between survival and tumor size, positive lymph nodes, high mitotic
activity, vascular invasion, positive peritoneal cytology, elevated CA-125, smoking
and BMI in sarcoma and carcinosarcoma group (p<0.001 for all factors). The use
of lymphadenectomy had no effect on survival of all patients.

DISCUSSION: Sarcomas and carcinosarcomas are aggressive tumors leading to
poor overall survival rates and only limited therapeutic options. As there is no
consensus on specific treatment, an individual approach based on evaluation of
known risk factors is essential.
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INTRODUCTION

Uterine sarcomas are rare mesodermal malignant
tumours with an incidence between 0.5 and 3.3 cases
per 100,000 females per year (American Cancer Society
2012). The overall annual incidence rate in Slovakia in
1999-2003 was 1.1 per 100000 females in the popula-
tion per year, accounting for 2.4% of all uterine corpus
malignancies (Klacko et al. 2012). They were classi-
fied in four main categories: carcinosarcomas 40%,
leiomyosarcomas (LMS) 40%, endometrial stromal
sarcomas (ESS) 10-15%, “other” sarcomas 5-10%. Car-
cinosarcomas have recently been reclassified as either a
differentiated or metaplastic form of endometrial car-
cinoma. Despite such reclassification, carcinosarcoma
is still included in most retrospective studies of uterine
sarcomas as well as in the 2003 World Health Organiza-
tion (WHO) classification (D Angelo et al. 2012). As far
as the staging system is concerned, a new International
Federation of Gynaecology and Obstetrics (FIGO) clas-
sification was designed in 2009 (Prat 2010).

All the causes for the majority of the uterine sar-
comas are unclear. However, some risk factors were
identified. Pelvic radiation therapy used to treat
other malignancies is connected with the develop-
ment of uterine sarcomas. Nevertheless, the linkage to
radiation is difficult, since the uterine sarcoma may
be diagnosed 5-25 years after the exposure. Uterine
sarcomas are also twice as common in Afro-Ameri-
can women when compared to Caucasian or Asian
women. The most common genetic abnormalities
found in CS and LMS are p53, KRAS and PTEN muta-
tions. These mutations are missing in low-grade ESS,
but nuclear 3-catenin expression is seen in up to 40%
of ESS tumors (Kildal et al. 2009).

The aim of this study was to further evaluate and
compare the risk factors for uterine sarcomas and carci-
nosarcomas, as well as to identify the factors influenc-
ing the survival rate.

SUBJECTS AND METHODS

Between the years 1990 to 2006 twenty —nine patients
with uterine sarcoma and thirty-four patients with
carcinosarcoma were diagnosed in stage I and II at the
Oncogynecologic center for Northern and Central Slo-
vakia at the University Hospital in Martin, Slovakia..
The results of monitoring for this period were evaluated
retrospectively with ethical committee approval for the
study. The period of the follow-up was 5 years.

Uterine sarcomas were restaged according to the
new FIGO classification from 2009. ESS were divided
into the two subgroups: endometrial stromal sarcomas
(2 patients) and high-grade undifferentiated sarcomas
(4 patients). The size of sarcoma was measured in the
biggest diameter of the tumor by CT scan and histo-
pathological evaluation. Positive lymph node status was
defined as the histopathologic confirmation of lymph

Risk factors in uterine sarcomas and carcinosarcomas

node metastases obtained during pelvic lymphad-
enectomy. High mitotic activity/index was considered
positive when more than 10 mitoses per 10 high-power
fields were found. CA-125 was considered to be positive
at a level greater than 35 mg/ml.

Data were analyzed using PASW Statistics version
18 (IBM, New York, USA). Quantitative variables were
compared using the T-test, and categorical variables
were compared with the x* test. Survival rates and
hazard ratios (HR) were analyzed using the Kaplan-
Meier method and Cox regression model analysis.
The p-values <0.05 were considered to be statistically
significant.

RESULTS

From 816 patients treated for uterine cancer treated
in the Oncogynecologic center in Martin, sarcomas
accounted for 4.9% of cases (29 cases in stage I and II,
11 cases in stage III and IV). The mean age at the time
of the diagnosis was 54.95+9.85 (range 41-84). Carci-
nosarcomas were represented by 34 patients (4.2% of
uterine cancer cases). Leiomyosarcomas were the most
common type of uterine sarcoma- 21 patients (72.4%)
The remaining sarcomas were ESS (6 patients — 20.7%)
and adenosarcomas (AS) (2 patients — 6.9%) (Table 1).

Every variable was compared as far as LMS and CS
are concerned. We did not do an analysis of AS and ESS
because of the small number of patients in both groups.
Highly statistically significant values were confirmed
for the inverse correlation between survival and tumor
size, positive lymph nodes, high mitotic activity, vas-
cular invasion, positive peritoneal cytology, elevated
CA-125, smoking and BMI (p<0.001) in CS and LMS
group. The age of the patients correlated with the tumor
size (p<0.01), high mitotic index (p<0.05), vascular
invasion (p<0.01), positive peritoneal cytology (p<0.05)
and elevated CA-125 (p<0.05). Histopathology vari-
ables also correlated between each other (p<0.05) in
both groups.

Primary treatment option for LMS group was hys-
terectomy with bilateral adnexectomy in 61.9% cases
(13 patients). In carcinosarcoma group the lymph-
adenectomy was performed in 28 patients (82.4%)
according to the recommendations. 3-year/5-year
survival rate in different groups of tumors was as fol-
lowed: CS 30/15 patients (88.2%/44.1%), LMS 17/8
(80.9%/38.1%), ESS 4/2 (66.7%/33.3%) and AS 2/1
(100%/50%). Using the Kaplan-Meier method, we
considered the strongest factors related to patient sur-
vival (Figures 1-4). The use of lymphadenectomy as
a therapeutic procedure is also analyzed. In the end we
calculated the hazard ratio for each risk factor using
the Cox regression test. The highest values of HR
were associated with tumor size, lymph node status,
mitotic index, vascular invasion and age. Significant
values were also found in the association with BMI
and smoking (Table 2).
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Tab. 1. Basic risk factors, tumour characteristics and treatment.

CS (34) LMS (21) ESS (6) AS (2)

Age 55.29+11.25 53.57+8.8 58.67+5.43 52.5+2.12
survival (5-year period) 49.91+11.59 48.33+11.33 48+11.51 57+4.24
stage T

T1 22 (64.7%) 15 (71.4%) 3 (50%) 2

T2 12 (35.3%) 6(28.6%) 3 (50%) 0
stage N

NO 22 (64.7%) 4 (57.1%) 3 (50%) 1

N1 12 (35.3%) 3 (42.9%) 3 (50%) 1
High mitotic activity

Absent 23 (67.6%) 10 (47.6%) 3 (50%) 2

Present 11 (32.4%) 11 (52.4%) 3 (50%) 0
Lymphovascular invasion

Absent 19 (55.9%) 10 (47.6%) 6 (100%) 1

Present 15 (44.1%) 11(52.4%) 0 1
Tumour size 2.48+0.84 6.61+3.42 1.93+0.87 1.85+0.92
CA-125 29.4+14.72 21.4£9.76 31.87+13.31 33.35+10.68
Peritoneal cytology

Absent 26 (76.5%) 18 (85.7%) 6 (100%) 2

Present 8 (23.5%) 3(14.3%) 0 0
Menopausal status

premenopausal 17 (50%) 9 (42.9%) 2 (33.3%) 2

postmenopausal 17 (50%) 12 (57.1%) 4 (66.67%) 0
Smoking

non-smokers 22 (64.7%) 13 (61.9%) 4 (66.67%) 1

Smokers 12 (35.3%) 8(38.1%) 2 (33.3%) 1
Body mass index (BMI) 29.74+2.32 29.53+2.7 30.63+2.88 31.35+3.61
Parity

Nullipara 19 (55.9%) 8 (38.1%) 3 (50%) 1

Multipara 15 (44.1%) 13 (61.9%) 3 (50%) 1
Uterine bleeding

Absent 21 (61.8%) 12 (57.1%) 2(33.3%) 0

Present 13 (38.2%) 9 (42.9%) 4 (66.67%) 2
Abdominal pain

Absent 22 (64.7%) 13 (61.9%) 3 (50%) 1

Present 12 (35.3%) 8(38.1%) 3 (50%) 1
No symptoms

No 27 (79.4%) 16 (76.2%) 4 (66.67%) 2

Yes 7 (20.6%) 5 (23.8%) 2 (33.3%) 0
Lymphadenectomy

LAE- 6(17.6%) 13 (61.9%) 0 0

LAE+ 28 (82.4%) 8(38.1%) 6 (100%) 2
Chemotherapy

CHT- 21 (61.8%) 9 (42.9%) 2(33.3%) 1

CHT+ 13 (38.2%) 12 (57.1%) 4 (66.67%) 1
Radiotherapy

RT- 6(17.6%) 6 (28.6%) 0 0

RT+ 28 (82.4%) 15 (71.4%) 6 (100%) 2

(CS- carsinocarcoma, LMS - leiomyosarcoma, ESS - endometrial stromal sarcoma, AS - adenosarcoma, LAE- without lymphadenectomy,
LAE+ with lymphadenectomy, CHT- without chemotherapy, CHT+ with chemotherapy, RT- without radiotherapy, RT+ with radiotherapy)
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Fig. 1. 5-year survival analysis (numbers in months) - types of
tumours, insignificant p value (CS - carcinosarcoma, LMS -
leiomyosarcoma, ESS - endometrial stromal sarcoma, AS -
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DISCUSSION

Sarcomas are rare tumors accounting for 3-7% of uter-
ine cancer. In our study the ratio of uterine sarcomas
was 4.9%, which corresponds with the literature facts.
Because of their incidence there is no consensus on
prognostic and risk factors. Treatment strategies — the
use of lymphadenectomy, chemotherapy and radio-

therapy and their appropriate combination are also
questionable.

Leiomyosarcomas

Leiomyosarcomas usually arise de novo from uterine
smooth muscle, although rarely they may arise in a pre-
existing leiomyoma (Wilkinson et al. 2001). They occur
mainly in the 45-55 years age group. In our group of
patients the mean age was 53.57+8.81. ESS and LMS
appear in patients of younger ages than MMMT and

adenosarcoma).
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Fig. 2a. 5-year survival analysis (numbers in months) for tumor
stage T (T1,T2), p<0.001 in CS group.

Fig. 2b. 5-year survival analysis (numbers in months), for tumor

stage T (T1,T2), p<0.001 in LMS group.
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Fig. 3a. 5-year survival for lymph node status (NO, N1), p<0.001 in
CS group.

Fig. 3b. 5-year survival for lymph node status (NO, N1), p<0.001 in

MS group.
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Fig. 4a. Effect of lymphadenectomy (LAE) on survival in CS group -
p value insignificant (LAE- without lymphadenctomy, LAE+ with
lymphadenectomy).

Tab. 2. Hazard ratios for risk factors.

Fig. 4b. Effect of lymphadenectomy (LAE) on survival in LMS group
- p value insignificant (LAE- without lymphadenctomy, LAE+
with lymphadenectomy).

variable s LMS

Hazard ratio 95% Cl p-value Hazard ratio 95% CI p-value
age <60;>60 4.41 3.08-22.99 p<0.001 8.42 1.95-36.31 p<0.01
smoking 0.87 0.33-2.28 p=0.771 5.11 1.61-16.23 p<0.01
menopausal status 1.83 0.74-4.57 p=0.194 10.66 2.27-50.05 p<0.01
BMI <30; 230 2.8 1.09-7.24 p<0.05 1.51 0.48-4.71 p=0.479
parity 0.5 0.19-1.33 p=0.166 0.36 0.12-1.09 p=0.072
bleeding 0.2 0.06-0.67 p<0.05 1.21 0.40-3.60 p=0.738
abdominal pain 1.04 0.41-2.64 p=0.940 2.63 0.87-7.97 p=0.088
no symptoms 1.26 0.42-3.81 p=0.678 0.99 0.27-3.60 p=0.985
T stage (T1vsT2) 14.19 4.30-46.85 p<0.001 5.46 1.77-16.89 p<0.01
N stage (NO vs N1) 572 2.19-14.93 p<0.001 * ¥ ¥
HMA 7.6 2.93-19.72 p<0.001 * * *
Vasc. Invasion 5.37 1.99-14.50 p<0.01 6.03 1.63-22.30 p<0.01
T. size <3 cm; 23 cm 7.63 2.72-21.43 p<0.001 1.32 0.17-10.27 p=0.790
peritoneal cytology 3.54 1.36-9.19 p<0.01 1.34 0.36-4.96 p=0.660
CA-125<35.0; 235.0 3.29 1.27-8.51 p<0.05 * * *

(all sarcomas, CS - carcinosarcomas, LMS - leiomyosarcomas, HMA - high mitotic activity, T.size - tumor size, BMI - body mass index, vasc.

Invasion - vascular invasion, * - absent data for LMS category)

adenosarcomas (Benito et al. 2009). However, we did
not find any difference between the different types of
tumors. In our study, the average age of the patients
was highest with leiomyosarcomas, but the value was
not significant when compared with the others. The
strongest prognostic factor is the stage of the tumor
(Gadducci et al. 1996). In stage I, the 5-year overall sur-
vival (OS) in our study was 64.3% (27/42) and in stage
IT 4.8% (1/21), p<0.001 (Figure 2a,3a). The highest
average tumor size was in the leiomyosarcoma group -

6.61+3.42 cm, (p<0.05) (Table 1). The prognostic value
of histological type is also not clear (Figure 1) and has
been long debated, with the exception of low-grade
endometrial stromal sarcoma, which has excellent
prognosis (Gaducci et al. 1996). The highest survival
rates were in the group of leiomyosarcomas, but the
difference between the LMS group and those with the
other types of tumours was small.

Leiomyosarcomas are characterised by hypercellu-
larity, severe nuclear atypical and a high mitotic rate
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exceeding 15 mitotic figures per 10 high-power fields
(Rauh-Hain et al. 2013). There is also high positivity
of immunohistochemistry markers Ki67, p53 and p16
(Chen & Yang 2008). The spread of leiomyosarcomas
is mainly haematogenous, with the dominant pattern
appearing outside the small pelvis. This type of tumour
is significantly larger than the other sarcomas (Benito
et al. 2009). Because of the tumour size, a common
symptom is abdominal pain caused by distension
(38.1% in our LMS group). Another common symptom
is uterine bleeding (42.9% in our LMS group). There
was no significant difference between the subgroups
of sarcomas and carcinosarcomas as far as the bleed-
ing was concerned; it was present in 44.4% of patients.
Interestingly, uterine bleeding was associated with
better survival p<0.05. No similar observation appears
in the literature. One possible answer is that bleeding
forces the patient to visit a doctor, leading to appropri-
ate management. Asymptomatic sarcomas can grow
continuously without the patient ever knowing about
them. Cure rates range from 20-60%, and the recur-
rence rate is approximately 70% for stage I and stage
IT disease (Feng et al. 2013). In our study the survival
rate (5-year OS) of LMS is 47.6%. . In the Norwegian
series (Abeler et al. 2009) patients with leiomyosarco-
mas limited to the uterus had a poor prognosis, with
a 5-year overall survival rate of 51% at stage I and 25%
at stage II. The main criteria used to determine treat-
ment and prognosis are the mitotic count, necrosis and
nuclear atypia (Gaducci et al. 1996, Feng et al. 2013).
In a study by Kapp et al. involving 1,396 patients with
uterine leiomyosarcomas, the independent predictors
of disease-free survival (DFS) included age, race, stage,
grade and primary surgery (Kapp et al. 2008).

When we evaluated the hazard ratios of the risk fac-
tors we found that the risk of death was increased by
8.42-times in the group of patients older than 60. In
their study, Wu et al. revealed an 11.07-fold increase in
the risk of death in women older than 50 compared with
younger patients (Wu et al. 2006). A similar increase was
evaluated in a group of smokers (HR: 5.11), postmeno-
pausal women (HR: 10.66) and BMI over 30 (HR: 1.51).
As far as tumour size is concerned, with tumors larger
than 3 cm HR was 1.3 (univariate analysis —Table 3).

Standard surgical treatment consists of abdomi-
nal hysterectomy and bilateral salpingoophorectomy
(Gaducci et al. 1996, Feng et al. 2013), but oophorec-
tomy was not found to have an independent impact
on survival (Kapp et al. 2008). Pelvic and/or paraaortic
lymphadenectomy (LAE) is not indicated unless mac-
roscopic changes are present. Lymph nodal status has
a limited prognostic relevance (Kapp et al. 2008, Major
et al. 1993) because of low-risk lymph node involvement
(4%) (Fong et al. 1993), which is why pelvic lymphade-
nectomy is not a part of primary therapy. We performed
lymphadenectomy in only 7 patients at the beginning of
the study, and the percentage of positive lymph nodes
is very high; however, a small group of patients cannot

Risk factors in uterine sarcomas and carcinosarcomas

be evaluated in this way (Figure 4a). A gynaecological
oncological group (GOG) study of 59 patients reported
positive lymph nodes in only 3.5% of patients.

There is no proven benefit of any adjuvant treatment,
and only two randomised trials have even explored the
benefit of such treatment (Omura et al. 1985, Reed et
al. 2008). We also confirmed this fact, finding no dif-
ference in OS. Reed et al. investigated 103 patients -
through either observation or pelvic radiation (51Gy
in 28 fractions) — and there was no benefit for patients
receiving radiotherapy. Similar results occurred with
the use of chemotherapy - doxorubicin - with recur-
rence in 11 of 25 patients in the doxorubicin group and
14 of 23 in the control group (Reed et al. 2008).

Carcinosarcomas
(malignant mixed Miillerian tumours - MMMT)

These highly malignant mixed tumors were previously
considered the most common uterine sarcomas. Now
it is widely accepted that carcinosarcomas either arise
from a common pluripotential cell with divergent dif-
ferentiation and sarcomatous component develops
from carcinomatous component by a metaplastic pro-
cess or dedifferentiation. Our study is retrospective that
is why we evaluate also this group of tumors as a part
of sarcomas.

They appear more frequently in postmenopausal
women. Clinical symptoms include vaginal bleeding
and uterine enlargement (D "Angelo ef al. 2010); 37% of
patients with carcinosarcomas have a history of pelvic
irradiation (Silverberg et al. 1990). Mesenchymal com-
ponent is either homologous or heterologous tissue. The
heterologous forms include embryonal rhabdomyosar-
coma and malignant skeletal muscle. The tumour pro-
trudes like a polyp through the cervical channel in half
of the patients (Gadducci et al. 1996, Feng et al. 2013).

Patients with carcinosarcomas made up 4.2% of all
fiagnosed endometrial malignancies in our center. The
incidence is again similar to that in the literature. Fac-
tors associated with a poor prognosis include stage,
grade, adnexal spread and lymph node metastasis.
The most important prognostic factor, as in the LMS
group, is tumour stage (Major et al. 1993, Sartori et al.
1997) (Figure 2b, 3b). Relevant prognostic factors of
CS and LMS also include high mitotic activity of the
tumour (HMA or HMI - high mitotic index), positive
peritoneal cytology, lymphovascular invasion and posi-
tive oncomarker CA-125 (Table 4).The HR for tumour
size and T stage is 7.63 and 14.19, respectively. These
results are even more crucial than in the LMS group.
The 5-year OS was 68.2% (15/22) for stage I and 0%
(0/12) for stage II; p<0.001. In the retrospective analy-
sis by Bosquet et al. (Gonzales Bosquet et al. 2010), the
5-year DFS was 59% for stages I-1I.

Surgical treatment should consist of exploratory lap-
arotomy, total abdominal hysterectomy, bilateral salpin-
goophorectomy, omentectomy, aspiration of abdominal
fluid for cytological evaluation, pelvic and paraaortic
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lymph node dissection and tumour debulking (Gad-
ducci et al. 1996, Benoit et al. 2005). There is also a
high incidence of lymph node metastasis (Temkin et al.
2007). In our study lymphadenectomy was performed
on 28 of the 34 patients. In the group with lymphad-
enectomy we found a significant difference (p<0.05)
regarding OS (16.7% 5-year OS without LAE vs. 50.0%
5-year OS with LAE) (Figure 4b). Positive lymph nodes
were present in 12 patients (35.3%). Women with either
pelvic or paraaortic lymph-node metastasis had a sig-
nificantly greater failure rate than those without metas-
tasis (Rauh-Hain et al. 2013). Moreover, we did not find
any correlation between adjuvant therapy and the OS of
patients. A recent European Organisation for Research
and Treatment of Cancer (EORTC) randomised study
confirmed that while external pelvic radiation decreases
pelvic relapse it does not improve overall survival for
carcinosarcomas (Wilkinson & Rollason 2001).

Endometrial stromal sarcomas

according to the latest WHO classification, endome-
trial stromal malignancies include endometrial stromal
sarcomas and undifferentiated or poorly differenti-
ated endometrial sarcomas (Rauh-Hain et al. 2013, De
Fusco et al. 1989) . ESS contributes to 15-25% of uter-
ine sarcomas (Chang et al. 1990). Our study contained
only 6 patients in ESS group (9.5%); thus statistical
analysis cannot be performed correctly, as the results
would be impaired. Most patients are in the age range
of 42-53 years. These tumours are more commonly
seen in premenopausal women, but in our sample all of
the patients were postmenopausal. Typical symptoms
include vaginal bleeding, abdominal pain and uterine
enlargement (Chang et al. 1990).

The 5-year survival rate is 80-100%, but 37-60%
of patients show recurrence after a long period of
time and 15-25% die (Gadducci et al. 1996). Recur-
rence usually occurs locally, and patients benefit from
aggressive cytoreductive surgery to remove cell macro-
scopic sites of disease. The standard treatment for ESS
is a hysterectomy with bilateral salpingoophorectomy.
If the parametria are involved, a radical hysterectomy
is the best choice. Lymphadenectomy in ESS does not
improve survival. In the work of Chan et al. (Chan et al.
2008), nodal involvement was 6.0% in grade I and 8.9%
in grade 2. We performed lymphadenectomy on all 6
patients with ESS with 5-year survival 33.3%.

Other risk factors for the development
of CS, LMS and ESS

Obesity is a potential risk factor for uterine sarco-
mas (Schwartz et al. 1996). Schwartz and co-workers
reported elevated risks of CS, LMS and ESS among
patients with a body mass index over 27 kg/m2. The
average BMI for CS group was 29.74+2.32; 29.53+2.7
for LMS group and 30.63+2.88 for ESS group and
was associated with a higher death rate in all groups
(Table 3). Logically, a high BMI index is associated

with a spectrum of other diseases, which is why we
cannot include obesity as an independent risk factor
for uterine sarcomas and OS. No specific association
was found between either type of uterine sarcoma and
smoking. The incidence of US has been described as
being higher among women who have never been mar-
ried than in women who have been married, and it has
been explained by nulliparity among never-married
women (Schwartz et al. 1991). We found no correlation
between parity and other sarcoma tumor characteris-
tics, but the hazard ratio for death rate was decreased.

CONCLUSION

Most sarcomas and carcinosarcomas are aggressive
tumors leading to poor overall survival rates and only
limited therapeutic options. As there is no consensus
on specific treatment, an individual approach is essen-
tial. Our study included only tumors in stage I and II.
Here we can see the great malignant potential of sarco-
mas, because survival dramatically drops even in the
first two stages. The only type with a good prognosis is
low-grade ESS, which has an OS of 84-100% for stage
I. The most important risk factors for leiomyosarcomas
and carcinosarcomas according to our results are: age,
smoking and body mass index. Tumor size and vascu-
lar invasion were connected with the poor survival rate
in both groups. On the other hand uterine bleeding in
leiomyosarcoma group appeared to be a good prognos-
tic factor (HR 0.2).
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