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                        REVIEW ARTICLE    

 Diagnosis and treatment of sarcoma of the uterus. A review      

    CLAES G.     TROP É   1,2  ,       VERA M.     ABELER  3    &        GUNNAR B.     KRISTENSEN  1,4    

  1  Department of Gynaecologic Oncology, Oslo University Hospital, the Norwegian Radium Hospital, Oslo, Norway,  
 2  Institute of Clinical Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway,   3  Department of Pathology, 
Oslo University Hospital, the Norwegian Radium Hospital, Oslo, Norway, and  4  Institute for Medical Informatics, 
Oslo University Hospital, the Norwegian Radium Hospital, Oslo, Norway                             

 Abstract 
  Background.  The histopathological classifi cation and staging system for uterine sarcoma (US) were revised in 2003 and 
2009, respectively. However, there is currently no consensus on the signifi cance of various prognostic factors. Therefore 
the available clinicopathological data on US are summarized in this review.  Methods.  Articles on uterine sarcoma published 
in English from 1970 to 2011 were identifi ed systematically by computer-based searches in Medline and the Cochrane 
Library.  Results.  Prognosis of US is poor, with a fi ve-year survival rate as low as 30%. The most common histological types 
are leiomyosarcoma (LMS, 63%), endometrial stromal sarcoma (ESS, 21%), adenosarcoma (6%), undifferentiated sarcoma 
(5%) and other types (5%). Carcinosarcoma is a mixed tumor, which is today regarded as a subset of endometrial carci-
noma. Disease stage is the most important prognostic factor for all types of US. However, the prognosis of stage I LMS 
is also signifi cantly related to tumor size and mitotic index (MI), and stage I ESS is related to MI and tumor cell necrosis 
(TCN). In adenosarcoma, TCN is the only signifi cant histopathological prognostic factor. Information on the use of preop-
erative imaging for staging purposes is lacking. Total hysterectomy is the cornerstone of US treatment. The ovary can be 
preserved in premenopausal women with early-stage LMS and ESS, and routine lymphadenectomy is not necessary unless 
enlarged lymph nodes are present. As tumor-free resection margins at primary surgery are the most important prognostic 
factor for survival, sarcoma surgery should be centralized. Adjuvant treatment has changed from radiation therapy to 
chemotherapy over the last decades, without any change in survival.  Conclusion . There are differences in survival between 
histological types of US. LMS and ESS can be divided into different prognostic groups and should be treated separately.         

 Uterine sarcomas are rare neoplasms of mesenchymal ori-
gin. According to the World Health Organization (WHO) 
2003 classifi cation, they consist of two main groups: mes-
enchymal tumors and mixed epithelial and mesenchymal 
tumors [1]. The pure mesenchymal tumors can be further 
classifi ed into endometrial stromal sarcoma (ESS), leiomy-
osarcoma (LMS)  –  including the epithelioid and myxoid 
variants  –  and undifferentiated endometrial/uterine sar-
coma (UUS) according to the cell of origin. 

 Mixed tumors include carcinosarcoma and ade-
nosarcoma, and are composed of a mixture of epithelial 
and mesenchymal components. Carcinosarcoma, along 
with the malignant M ü llerian mixed tumor, malignant 
mesodermal mixed tumor and metaplastic carcinoma, 
is still classifi ed as a mixed tumor. However, today it is 
regarded as a subset of endometrial carcinoma, and as 
such should be excluded from studies of uterine sar-
coma [2]. Despite this, carcinosarcoma is still included 

in most retrospective studies of uterine sarcoma, as well 
as in the WHO 2003 classifi cation [1,3]. 

 The purpose of the present article was to review 
the available clinicopathological and treatment data 
on uterine sarcoma. Earlier reviews on this subject 
have been performed by d ’ Angelo and Prat [3] and 
Toro et   al. [4].  

 Methods 

 The scientifi c literature published from 1970 to 2011 
on uterine sarcomas was identifi ed systematically by 
computer-based searches in Medline and a supple-
mentary search in the Cochrane Library. Only stud-
ies published in English were included. The resulting 
studies went through a three-phase examination/
elimination process. In phase one article keywords, 
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titles, and abstracts were examined; articles which 
had the word  “ uterine sarcoma ”  in the title or abstract 
went to phase two. Phase two involved the examina-
tion of full-text articles. Phase three consisted of a 
critical examination of the selected studies and clas-
sifi ed their scientifi c quality and validity of the results, 
by type of study, as high-, moderate- and low-grade. 
Only studies classifi ed as high-grade were included 
in the present review [5 – 10].   

 Incidence and etiology 

 Uterine sarcoma accounts for 3 – 5% of all corpus 
uteri malignancies [4,11,12]. Population-based 
estimates of uterine sarcoma incidence vary between 
1.55 and 1.95 per 100,000 women per year 
[4,11,12]. In the US, about 2400 new cases of uter-
ine sarcoma were reported in 2003, representing 
less than 10% of all new diagnoses of uterine cancer 
in the country, and 7% of all reported soft tissue 
sarcomas [4]. The incidence of uterine sarcoma in 
black women in the US is twice as high as that in 
white women [4]. 

 Nordal and Thoresen [12] reported on the inci-
dence and distribution of uterine sarcomas in Nor-
way between 1956 and 1992 using the 1994 WHO 
classifi cation. LMS was the most frequent histologi-
cal type, being diagnosed in 41% of study women, 
followed by carcinosarcoma in 35%, and ESS in 
16%. Recently, Abeler et   al. [11] published a new 
population-based study, including a histopathologi-
cal review of all uterine sarcomas registered in Nor-
way from 1970 to 2000 using the 2003 WHO 
classifi cation. After carcinosarcoma was excluded, 
the following relative frequency of the different his-
tological types was: LMS 63%, ESS 21%, UUS 6%, 
adenosarcoma 6% and other types 5%. 

 The development of the basic understanding of 
uterine sarcoma has been slow. The majority of cases 
are felt to be sporadic, with no specifi c etiology, and 
most have complex karyotypes [13]. However, spe-
cifi c chromosomal translocations have been identi-
fi ed in an increasing number of uterine sarcomas, 
resulting in fusion genes that are constitutive and 
involve activation of transcription factors. ESS has 
specifi c somatic mutations that have been discovered 
by cytogenic-, fl uorescence in situ hybridization 
(FISH) and polymerase chain reaction (PCR) analy-
ses. In the database of chromosome aberrations in 
cancer by Mitelman [14] the cytogenetic features 
 t (7;17) (P15;q11),  t (6;7) (P21, P15) and  t (6,10) 
(P21;P11), and molecular genetic features: (JAZF1/ 
SUZ 12), (JAZ F1/PH F1) and (EPC1/PH F1 fusion 
gene) of ESS [15] are recorded. LMS also has kary-
otypic aberrations, but without any tumor-specifi c 
feature [13,14]. 

 Genetic factors have been suggested to play a 
role, as incidence is twice as high among black women 
compared to white women [4]. This race-specifi c 
incidence pattern is reversed in endometrial carci-
noma, in which the incidence among white women 
is three times higher than that among black women 
[4]. Brooks et   al. [16] showed that differences in the 
incidence of uterine sarcoma between blacks and 
whites were limited to LMS. In contrast, Silverberg 
[17] found no racial difference in patients with LMS. 
Brooks et   al. [16] also showed that 54% of whites 
and 45% of blacks presented with early-stage disease 
(p  �    0.001). Overall 50% of whites underwent sur-
gery, and 21% underwent radiation therapy in addi-
tion to surgery, compared with 53% and 18%, 
respectively, of blacks. They also found that the fi ve-
year relative survival of white women was signifi -
cantly better than that of black women (53% vs. 
42%, p  �    0.001). 

 Little is known regarding the etiology of uterine 
sarcoma. Association between prior pelvic irradiation 
and LMS and carcinosarcoma has been reported, 
but included only a few patients with a history of 
pelvic irradiation. Mark et   al. [18] reviewed the lit-
erature and estimated the risk of postirradiated 
(median dose of 55 Gy) LMS and ESS to range from 
0.003% to 0.8% following a latency period of 3 – 30 
years. LMS and ESS also tend to present at an 
advanced stage and have an extremely poor progno-
sis. Oral contraceptives increase the risk of LMS and 
unopposed estrogen increases the risk of ESS; the 
latter risk factor is similar for endometrial carcinoma 
[19]. Obesity, hypertension and diabetes are factors 
associated with endometrial carcinoma, but are also 
found among women with carcinosarcoma and ESS. 
These fi ndings indicate that unopposed estrogen 
plays a role in the etiology of uterine sarcoma. An 
excess incidence of LMS and UUS has been reported 
in Tamoxifen users [20,21], and Thomas [19] found 
that women who had smoked cigarettes had a reduced 
risk of LMS and ESS.   

 Clinical presentation 

 Uterine sarcoma exhibits the typical clinical features 
of similar tumors at other sites: a fi rm, fl eshy growth 
with areas of hemorrhage and necrosis. Postmeno-
pausal or abnormal vaginal bleeding is common. 
These tumors grow in an exophytic pattern within 
the endometrial cavity, and bleeding and uterine 
cramping are thus common as the uterus attempts 
to expel the globular mass [22]. In both LMS and 
uterine leiomyoma, uterine enlargement is a univer-
sal fi nding. The frequency of LMS in patients with 
clinical myomas is less than 1%, but increases with 
age to more than 1% in the 6th decade of life [22]. 
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Unfortunately, at present there is no non-invasive 
procedure that can safely differentiate between them. 
Therefore growing myomas in postmenopausal 
women who are not taking hormone replacement 
therapy should be suspected for sarcoma, even 
though the frequency of LMS in this situation is low 
[22]. Preoperative curettage was diagnostic in 70% 
of ESS patients, but only 30% of LMS patients 
[11,23]. This demonstrates the lack of good preop-
erative diagnostic criteria for malignancy in uterine 
sarcoma patients, although vaginal ultrasound and 
magnetic resonance imaging (MRI) may reveal myo-
metrial involvement [24]. 

 All uterine sarcomas have a propensity for 
hematogenous dissemination, most often to the lungs. 
Other sites include the liver, bone and brain. Women 
with distant metastasis at the time of diagnosis have 
symptoms and fi ndings that correspond to the 
location(s) of their disease. The presenting symptoms 
in the study by Nordal are listed in Table I [23]. The 
tumor marker CA-125 is found to be elevated in uter-
ine sarcoma, especially in LMS patients with extra-
uterine spread, which is similar to fi ndings in uterine 
adenocarcinoma [25]. Other markers have not been 
consistently useful. When a diagnosis of uterine sar-
coma is known or suspected, pretreatment evaluation 
should include a thorough patient history and physi-
cal examination, as well as curettage. Transvaginal 
ultrasound is the standard imaging technique, but 
MRI of the pelvis optimizes image evaluation of inva-
sion into adjacent structures of the pelvis. However, 
MRI can only differentiate uterine sarcomas from 
endometrial cancer if combined with fi ndings of 
irregular tumor margins and marginal nodular lesions, 
which might not be possible in all cases [24,26]. 
Evaluation of extra-pelvic spread should be performed 
by computed tomography (CT) of the chest, abdo-
men and pelvis [26]. A few studies have shown that 
positron emission tomography (PET)-CT can be 
useful to differentiate between LMS and leiomyoma, 
but this remains to be proven [27,28]. 

 Because preoperative histological diagnosis of a 
uterine tumor suspected to be LMS is diffi cult to 
obtain, many gynecologists prefer to operate on 
women with valid symptoms of LMS [29].   

 Age distribution and total survival 

 Patients with ESS were the youngest and those with 
adenosarcoma were the oldest. The median age was 
50.7 years for ESS, 56.6 years for LMS, 58.8 years 
for UUS and 65.7 years for adenosarcoma. The prog-
nosis was relatively good for ESS, but poor for the 
other types. The fi ve-year total survival by type of 
uterine sarcoma for patients with a tumor localized 
to the uterus was: ESS 84%, LMS 51%, adenosar-
coma 76%, UUS 57%, and other types 43% [11] 
(Figure 1). Uterine sarcomas accounted for 26% of 
all deaths from uterine malignancies in the popula-
tion-based Norwegian survey. One important reason 
for the low cure rate, even in localized uterine sar-
coma, was the frequent occurrence of distant metas-
tases, especially to the lungs [11,12,29,30].   

 Staging 

 The previous staging criteria applied to uterine sar-
coma was a modifi ed version of the staging for endo-
metrial cancer (FIGO 1988). The new FIGO staging 
for uterine sarcoma was approved and subsequently 
published in early 2009 [31,32]. For LMS and ESS, 
stage I can be subdivided according to tumor size, 
while myometrial invasion is included in stage I ade-
nosarcoma. Carcinosarcoma continues to be staged 
in the same manner as endometrial carcinoma (see 

  Table I. Presenting symptoms.  

 Presenting symptoms  LMS  ESS 

Postmenop. bleeding 22 (31%) 22 (46%)
Mennorhagia 7 (10%) 6 (13%)
Meno/metrorrhagia 11 (17%) 10 (21%)
Abdominal pain 9 (13%) 2 (4%)
Abdominal distensy 12 (17%) 4 (8%)
Urinary symptoms 1 (1%) 1 (2%)
Unspecifi ed 7 (10%) 2 (4%)
None 1 (1%) 1 (2%)
TOTAL 70 (100%) 48 (100%)

   ESS, endometrial stromal sarcoma; LMS, leiomyosarcoma.   
  From Nordal [23] with permission.    

  Figure 1.     Crude survival related to tumor type.        From Abeler et   al. 
[11] with permission.   
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Table II) [32]. These new staging classifi cations will 
serve as a basis for future improvements that will 
better incorporate and stratify prognostic variables, 
as they are identifi ed, with the goal of improving the 
ability to project survival or predict recurrence.   

 Prognostic factors by tumor type  

 LMS 

 LMS is defi ned as a malignant neoplasm composed 
of cells with smooth muscle differentiation. These 

tumors frequently exhibit marked cellular atypia, high 
mitotic index (MI) and tumor cell necrosis (TCN). 

 Lack of residual tumor following primary surgery 
is the main prognostic factor for patients with LMS. 
Five-year crude survival was 51% for patients with 
stage I LMS, 25% for those with stage II LMS and 
32% for all patients combined. All LMS patients 
with distant metastasis died within fi ve years 
[11,29,30,33,34]. Tumor size was the second most 
important independent prognostic factor for survival. 
When the tumor diameter was less than 5 cm, the 
overall survival was 86%, compared to 18% when the 
tumor diameter was larger than 10 cm [29,35]. MI 
above 10 mitosis per 10 HpF, in LMS conferred an 
increase in hazard ratio (HR) of about 2.5-fold. 
Combining these two risk factors made it possible to 
further classify patients into three risk groups: a low-
risk group (tumor diameter  �    10 cm and MI  �    10), 
a medium-risk group (either tumor diameter  �    10 
cm or MI  �    10), and a high-risk group (tumor diam-
eter  �    10 cm and MI  �    10), which had a 5.3-fold 
increased risk of death [11]. Grading of LMS is con-
troversial and there is no general grading system [1]. 
Figures 2a, b and c show the crude survival for LMS 
localized to the uterus, by tumor size, number of MI 
per 10 HpF, and risk group as defi ned above [11].   

 ESS 

 ESS is by defi nition a hormone-sensitive low-grade 
tumor with indolent growth, composed of cells 
resembling those of proliferative phase endometrial 
stroma [36,37]. There is little cellular atypia, mitosis, 
or myometrial and vascular space infi ltration. TCN 
may occur in rare cases. 

 Nordal et   al. [23] showed that tumor-free resec-
tion margins after primary surgery were the main 
prognostic factor for ESS. Patients with stage I ESS 
had a fi ve-year and 10-year crude survival of 84% 
and 77%. The values were 62% and 49% for those 
with stage II ESS, and the fi ve-year crude survival of 
all patients was 69%. After tumor-free resection mar-
gins, the most important prognostic factors were 
grade of malignancy, tumor diameter and meno-
pausal status. It is therefore important that the 
pathologist take sections from the parametrium to 
uncover any extra-uterine growth. When the tumor 
diameter increased from 5 cm to more than 10 cm, 
the fi ve-year cancer-related survival decreased from 
89% to 33% [23,33,37]. 

 ESS was formerly classifi ed into two groups: low-
grade ESS with good differentiation ( �    10 MI per 
HpF) and high-grade ESS with poor differentiation 
( �    10 MI per HpF). In the 2003 WHO classifi cation 
[1], high-grade ESS is classifi ed as UUS. However, 
UUS displays much more aggressive behavior than 

  Table II. Staging for uterine sarcomas (leiomyosarcomas, endometrial 
stromal sarcomas, adenosarcomas, and carcinosarcomas).  

   (1) Leiomyosarcomas and endometrial stromal sarcomas (ESS) ∗    

 Stage  Defi nition 

I Tumor limited to uterus
IA   �    5 cm
IB   �    5 cm

II Tumor extends beyond the uterus, within the 
pelvis

IIA Adnexal involvement
IIB Involvement of other pelvic tissues

III Tumor invades abdominal tissues (not just 
protruding into the abdomen)

IIIA One site
IIIB   �  one site
IIIC Metastasis to pelvic and/or para-aortic lymph 

nodes
IV IVA Tumor invades bladder and/or rectum

IVB Distant metastasis

  (2) Adenosarcomas  

 Stage  Defi nition 

I Tumor limited to uterus
IA Tumor limited to endometrium/endocervix 

with no myometrial invasion
IB Less than or equal to half myometrial invasion
IC More than half myometrial invasion

II Tumor extends beyond the uterus, within the 
pelvis

IIA Adnexal involvement
IIB Involvement of other pelvic tissues

III Tumor invades abdominal tissues (not just 
protruding into the abdomen)

IIIA One site
IIIB   �  one site
IIIC Metastasis to pelvic and/or para-aortic lymph 

nodes
IV IVA Tumor invades bladder and/or rectum

IVB Distant metastasis

   (3) Carcinosarcomas   

  Carcinosarcomas should be staged as carcinomas of the 
endometrium.  

    ∗ Note: Simultaneous endometrial stromal sarcomas of the uterine 
corpus and ovary/pelvis in association with ovarian/pelvic 
endometriosis should be classifi ed as independent primary tumors.    
 From [31] with permission.   
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low-grade ESS even for patients in stage I [37 – 39]. 
Consequently, low-grade ESS and UUS represent 
two different clinical tumor types and should be 
treated as such. In the recent population-based study 
in Norway by Abeler et   al. [11] 83 ESS cases were 
found in which prognosis was clearly related to MI 
and TCN. The fi ve- and 10-year crude survival was 
88% and 84%, and 57% and 25% for patients with 
a MI  �    5 and  �    10, respectively. Patients with no TCN 
had a highly signifi cantly better fi ve-year crude sur-
vival than patients with TCN, 96% versus 69% 
(p  �    0.002). In a multivariate analysis these two fac-
tors showed independent prognostic signifi cance (MI, 
RH  �    4.1 and TCN, RH  �    3.5) [11]. By combining 

these two factors, Abeler et   al. [11] identifi ed three 
prognostic groups: a low-risk group with MI  �    10 and 
no TCN, a medium-risk group with either MI  �    10 
or TCN and a high-risk group with MI  �    10 and 
TCN, which had a 15-fold increased risk of death. 
Five-year crude survival in ESS by MI, TCN and risk 
group as described above is shown in Figures 3a, b 
and c [11].   

 UUS 

 UUS is defi ned as a high-grade malignant tumor of 
mesenchymal origin that bears no resemblance to 
endometrial stroma and shows no evidence of smooth 

   

Figure 2.   Crude survival in leiomyosarcoma confi ned to uterus. (a) Related to tumor size. (b) Related to number of mitoses per 10 high 
power fi elds. (c) Risk grouping based on mitoses and tumor size.     
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 Adenosarcoma 

 Uterine adenosarcoma accounts for 5.5 – 9.0% of all 
uterine sarcomas and is defi ned as a biphasic neo-
plasm containing a benign epithelial component 
and a sarcomatous mesenchymal homologous or 
heterologous component. In the homologous tumors 
the non-epithelial component contains only ele-
ments normally found in the uterus, as seen in ESS, 
LMS and sarcomas of non-specifi c supporting tis-
sues (fi brous vessels, lymphatics). In the heterolo-
gous tumors, elements foreign to the uterus, such 
as bone, cartilage and striated muscle, are also seen 
[3,11,39]. 

muscle or any other differentiation. These tumors 
frequently display pleomorphic cells with a high MI 
[3,11,39]. 

 Patients with stage I UUS had a fi ve-year crude 
survival of 57%; for all stages combined this fi gure 
was 37% (Figure 1), and all patients with higher 
than stage I died within fi ve years. Abeler et   al. [11] 
showed that vascular invasion was the only statisti-
cally signifi cant factor in the prognosis of UUS, 
with a fi ve-year crude survival of 83% and 17% in 
the absence and presence of vascular invasion, 
respectively (p  �    0.02). Localized recurrences and 
distant metastases were also associated with high 
mortality [3].   

  

    Figure 3.     Crude survival in ESS. (a) Number of mitoses. (b) Tumor necrosis. (c) ESS risk groups.        From Abeler et   al. [11] with permission.     
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 Sarcomatous overgrowth occurs in 10% of ade-
nosarcomas and is defi ned as having 25% of the 
tumor show high-grade differentiation that is severe 
atypia and many mitoses [40]. 

 Adenosarcoma rarely exhibits an extra-uterine 
location, but when dissemination occurs it tends to 
involve the ovaries, pelvic tissues or intestinal serosa 
[3]. Patients with stage I adenosarcoma had a fi ve- 
and 10-year crude survival of 76% and 61%, respec-
tively. For all stages combined, the fi ve- and 10-year 
crude survivals were 72% and 58%, respectively 
(Figure 1). Vaginal or pelvic recurrences are estimated 
to occur in about 25 – 30% of adenosarcoma cases fi ve 
years after surgical treatment. Multivariate analysis 
showed that TCN was the strongest histopathological 
prognostic factor for adenosarcoma (HR  �    5.7, 
p  �    0.014). The fi ve- and 10-year crude survivals were 
92% and 72% when TCN was absent, compared to 
43% and 29% when present [11]. Patients with ade-
nosarcomas with sarcomatous overgrowth have a 
prognosis similar to that of women with carcinosar-
comas, with more than 50% mortality [41,42].    

 Molecular biology 

 Fox [43] reviewed the value of DNA-ploidy in uter-
ine sarcoma and reported contradictory results. 
Kildal et   al. recently examined the prognostic value 
of DNA-ploidy in 354 uterine sarcomas in Norway 
between 1970 and 2000, and concluded that DNA-
ploidy might be useful as a prognostic factor in 
patients with LMS and adenosarcoma [44]. 

 Evaluation of p16, Ki-67 and Bcl-2 have been 
used in LMS, adenosarcoma and UUS to predict 
outcome [30,45 – 49]. However, none have shown any 
prognostic independence. 

 Nordal et   al. [23] studied the prognostic role of 
p53 protein accumulation (p53) in ESS and LMS 
using a monoclonal p53 antibody. Nuclear p53 was 
found in 27% of ESS and in 38% of LMS. A sig-
nifi cant correlation was found between p53 and 
malignancy grade, MI, and DNA-ploidy, but not 
with FIGO stage. In a multivariate analysis p53 
protein expression had no impact on survival of 
patients with ESS and LMS [50]. p53 protein 
expression has not been found in adenosarcoma, 
except for adenosarcoma with sarcomatous over-
growth [39,48,49,51]. 

 Amant et   al. [52] studied ErbB-2 (HER-2/neu) 
gene alterations in LMS, ESS and adenosarcoma. 
They used the FISH technique, and 10 LMS, 21 
ESS, 10 UUS and four adenosarcomas were evalu-
ated. The results showed absence of ErbB-2 overex-
pression in LMS, ESS and adenosarcoma, whereas 
the ErbB-2 gene might have a biological role in 
UUS. 

 Estrogen and progesterone receptors are expressed 
in 30 – 40% of conventional LMS, [49], and are also 
frequently expressed in ESS [49,53]. Amant et   al. 
reported that in 18 of 20 women with adenosarcoma 
without sarcomatous overgrowth, the sarcomatous 
component expressed estrogen and progesterone 
receptors, whereas loss of estrogen and progesterone 
receptors is usually seen in adenosarcoma with sar-
comatous overgrowth [53].   

 Treatment  

 Primary surgery 

 Patients with preoperative suspected uterine sarcoma 
should be referred to specialist centers where appro-
priate surgery can be performed. Surgery correctly 
performed is imperative and is the most important 
prognostic factor [54]. The standard treatment for 
LMS, ESS, UUS, and adenosarcoma is total hyster-
ectomy. In postmenopausal women, SOEB is also 
recommended [29]. Total hysterectomy is important 
if uterine sarcoma is suspected, and can be curative 
if the tumor is confi ned to the uterus. In the case of 
a preoperative diagnosis of ESS, radical hysterectomy 
is also recommended, as this tumor type often 
involves the parametrium, sometimes only as an 
intravascular invasion, which is diffi cult to diagnose 
preoperatively [29]. 

 Tumor-free resection margins are of utmost 
importance. It is malpractice to cut through the 
tumor and it is very important to prevent spillage. If 
the tumor has broken through the uterine wall to the 
serosa, all tumors must be removed  “  en bloc  ” , without 
spillage. Laparoscopic removal of known sarcoma by 
morcellation is not permissible due to the risk of 
spreading and spillage of tumor cells into the pelvic 
or abdominal cavity [55]. Additional surgery is 
important when uterine sarcoma (particularly LMS) 
is found incidentally after morcellation [56]. About 
25% to 75% of patients with early ESS have recur-
rence in the pelvis and abdomen. These recurrences 
may be caused by inadvertent tumor morcellation 
during surgery [57]. Park et   al. [58] found that inad-
vertent tumor morcellation during surgery had 
adverse effects on the disease-free survival of patients 
with early ESS. The overall survival of these patients 
was not affected however, because most patients with 
recurrent disease were salvaged successfully through 
additional surgery [58]. 

 Bilateral salpingo-oophorectomy (SOEB) has tra-
ditionally been recommended, even in premeno-
pausal women with stage I ESS disease, as ESS is 
hormone-sensitive, and a much higher recurrence 
rate was found (50%) among women who kept their 
ovaries compared to those who did not (4%) [59]. 
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However, recent larger reports indicate that preserv-
ing the ovaries may be possible in premenopausal 
women with stage I ESS if the tumor is radically 
removed [60 – 63]. Occult ovarian metastases in 
women with stage I LMS have been found (range 
3.4 – 3.9%) [61]. However, preservation of ovarian 
tissues does not increase the risk of recurrence [29] 
indicating that preservation of the ovaries in pre-
menopausal women may be possible unless these tis-
sues show macroscopic involvement [29]. There is 
one study showing that SOEB has a negative effect 
on survival of women with LMS [62]. 

 Resection of lymph nodes is controversial. Some 
say that it is not necessary in uterine sarcoma surgery 
unless the lymph nodes are clinically suspicious for 
metastatic disease [60,63,64], but these lymph node 
tumors are often diagnosed postoperatively. The inci-
dence of lymph node metastasis in early stages of 
LMS, ESS and adenosarcoma without sarcomatous 
overgrowth is very low (0 – 3.7%, 0 – 5% and 0 – 6.5%, 
respectively [29]). Therefore, lymph node resection 
is not recommended in early-stage LMS and ESS, 
but may be done in UUS and adenosarcoma with 
sarcomatous overgrowth [29]. As lymph node 
metastasis is most commonly associated with extra-
uterine disease, lymphadenectomy should be reserved 
for patients with clinically suspicious nodes [60,64 –
 66]. Removal of lymph nodes with microscopic 
disease does not seem to be clinically benefi cial [29]. 
Restaging has been shown to be unnecessary 
[29,67]. 

 In the study by Abeler et   al. [11], a number of 
cases originally classifi ed as uterine sarcoma, were 
reclassifi ed during the review, e.g. as cellular leio-
myoma, atypical leiomyoma and leiomyomatous 
tumor of uncertain malignant potential (STUMP). 
The latter is especially diffi cult to distinguish from 
uterine sarcoma, and may be considered by some 
pathologists as a low-grade LMS. These tumors may 
be treated more conservatively, by local excision with 
ample resection margins. For young fertile women 
who have undergone a myomectomy for low-grade 
LMS, fertility saving surgery may be acceptable. 
Conservative surgery must be done only by gyneco-
logic oncologists, and these patients must be fol-
lowed very carefully. 

 For patients with inoperable uterine sarcoma, the 
following options exist: 1) pelvic radiation therapy 
with or without brachytherapy and chemotherapy; 2) 
chemotherapy; and 3) hormone therapy (only for 
ESS).   

 Surgery at relapse 

 Preoperative evaluation of the extent of disease is vital 
in determining the possibility of complete resection. 

CT of the chest, abdomen and pelvis should be per-
formed in addition to pelvic MRI if the pelvis is 
implicated [24,26]. However, survival of most 
patients with recurrent disease is poor. Surgery is the 
mainstay of treatment for women with localized 
recurrent disease and complete removal of tumor 
(residual tumor  �    0 cm) can be curative [29,66,67]. 
In a study from the Mayo Clinic comprising 128 
patients with recurrent LMS, secondary cytoreduc-
tive surgery prolonged survival in only a select group 
of patients [68]. Several other studies have also eval-
uated the feasibility of resection of recurrent LMS 
[69]. In agreement with the Mayo study, they found 
a survival benefi t only in patients with a disease-free 
interval of more than six months, with either local or 
distant recurrence and optimal resection. These fac-
tors should be considered when deciding on second-
ary cytoreductive surgery. Recurrence of ESS can 
appear long after primary surgery, and is often local-
ized in the lung and/or the pelvis, in which case 
repeated surgery may be indicated with the intention 
to prolong survival and cure [29,70]. Women with 
isolated lung or liver recurrences, regardless of his-
tologic type, can also be good candidates for surgery 
[29,71 – 74]. Palliative surgery may be indicated if the 
patient has bowel obstructions, bleeding or pain. 
However, patients with wide-spread or bulky unre-
sectable tumors should not go through high-risk 
debulking surgery [29].   

 Radiation therapy 

 The role of radiation therapy in localized disease is 
controversial. No prospective randomized studies 
have shown a survival benefi t associated with post-
operative radiation therapy for patients with uterine 
sarcoma, and most retrospective studies have shown 
considerable prognostic imbalances between irradi-
ated and non-irradiated patients. This may be due to 
the fact that radiation therapy is often given to 
patients with poor prognosis. Most of these studies 
also fail to distinguish between the various types of 
uterine sarcoma in their analyses [3,75]. Despite 
these limitations, there is some evidence that radia-
tion therapy can be of importance [3,76]. The only 
published prospective randomized phase III study 
was performed by the European Organization for 
Research and Treatment of Cancer, which included 
surgical stage I and II uterine sarcoma (103 LMS, 
91 carcinosarcomas and 28 ESS). Of the 112 sub-
jects in the adjuvant treated cohort (pelvic external 
beam irradiation), there were 14 relapses (12.5%), 
versus 24 (21.4%) in the observed group (p  �    0.004). 
This study did not demonstrate a survival benefi t for 
postoperative radiation therapy in LMS and ESS 
compared to the observed group [77]. Adjuvant 



702  C. G. Tropé et al.  

treatment has changed from radiation therapy to 
chemotherapy over the last decades, but this has not 
been accompanied by any change in survival.   

 Chemotherapy and hormone therapy 

 The role of adjuvant chemotherapy is even more 
poorly defi ned than radiation therapy for patients 
with localized disease, but has been considered 
because of high risk for distant relapse. For stage I 
and II LMS and UUS with tumor-free resection 
margins, the following options exist: 1) observation; 
2) consider pelvic radiation therapy and/or brachyther-
apy; and 3) consider chemotherapy [78]. 

 No study so far has been able to demonstrate any 
benefi t related to adjuvant chemotherapy. 

 Ifosphamid, cisplatin, etoposide, gemcitabine, 
paclitaxel and doxorubicin have shown modest to 
minimal response rates in advanced and recurrent 
LMS: 17%, 3%, 11%, 15%, 9% and 20%, respec-
tively [79]. A combination of hydroxyurea etoposide 
and dacarbazine has shown a response rate of 18% 
(response duration 4.1 months survival 9.6 months) 
without major toxicities [80]. Another combination 
based on gemcitabine and docetaxel has shown the 
highest response rate: 53% in 36 unresectable patients 
[81,82]. Combination chemotherapy yields greater 
response rates. In 1985 the Gynecologic Oncology 
Group published phase III studies in recurrent LMS 
in which combinations of doxorubicin and cyclo-
phosphamide, and doxorubicin and dacarbazine 
were tested versus single doxorubicin. However, both 
studies are too small to draw any conclusions [83]. 
There is currently no evidence to support the use of 
combination chemotherapy in advanced or recurrent 
LMS. Other agents under investigation include anti-
angiogenetic agents such as thalomide, and targeted 
therapies such as sunitinib [22]. 

 Patients with ESS are often not classifi ed sepa-
rately in phase II studies of uterine sarcoma, which 
makes it diffi cult to identify the specifi c activity of 
various agents. The rarity of ESS renders clinical tri-
als diffi cult. In the end, observation is recommended 
in radically operated patients with stage I and II ESS. 
However, as ESS has estrogen and progesterone 
receptors, hormonal therapy (such as megestrolace-
tate, MPA, GnRH and aromatase inhibitors) has also 
been advocated [85], and is recommended for stage 
III, IV and recurrent ESS [84 – 86]. 

 UUS is often treated with chemotherapy. The 
Gynecologic Oncology Group reported a response 
rate of 33% among 21 patients treated with ifosph-
amid in a phase II study [87]. Nevertheless, clinical 
prospective randomized studies are sorely needed. 
Based on the above results, the following drugs can 
be recommended as single agents, or in combination: 

1) doxorubicin; 2) gemcitabine/docetaxel; 3) single 
agent dacarbazine, docetaxel, epirubicin, gemcit-
abine, ifosphamid, liposomal doxorubicin and pacli-
taxel [78].   

 Surveillance 

 The following practice is used at Norwegian Radium 
Hospital: 1) physical examination every six months 
for fi ve years (including surveillance of possible hor-
mone therapy); 2) chest x-ray, abdominal/pelvic CT/
MRI as clinically indicated, or every six months; 3) 
annual follow-up over the subsequent fi ve years. If 
recurrence is suspected and/or detected after routine 
abdominal CT/MRI, patients should be referred to 
specialist centers where strict guidelines and proto-
cols are followed [88].    

 Conclusions and future directions 

 Uterine sarcoma is a rare, but deadly disease. The 
prognosis of patients with uterine sarcoma has not 
changed in the last 20 years, with an overall fi ve-year 
survival between 17% and 54%. Patients with ESS 
have a better prognosis than those with other histo-
logical types, with a fi ve-year survival of 69%. In 
multivariate analyses, age, stage, tumor size and par-
ity have been shown to independently infl uence over-
all survival. Currently evidence is still lacking about 
the use of preoperative imaging for staging purposes, 
and so uterine sarcomas are still surgically staged. 
Routine lymphadenectomy and SOEB is not neces-
sary, and ovarian tissues can be preserved in stage I 
premenopausal women unless the ovaries show mac-
roscopic involvement. Primary surgery with tumor-
free resection margins, without residual disease and 
without spillage of tumor cells is the main prognostic 
factor for the outcome of uterine sarcoma patients. 
It is of utmost importance that uterine sarcoma sur-
gery be centralized to institutions that have the nec-
essary expertise in radical abdominal sarcoma 
surgery. 

 Adjuvant pelvic irradiation can be considered if 
resection margins in the pelvis are involved. How-
ever, introduction of modern radiation therapy and 
chemotherapy has not infl uenced the long-term sur-
vival of these patients. Uterine sarcoma patients with 
extra-uterine disease have a poor prognosis and these 
women should be candidates for new clinical trials. 

 The uncommon nature of uterine sarcoma must 
mandate cooperative groups all over the world to 
join in prospective randomized trials in order to 
answer the important questions regarding the treat-
ment of the disease. The fi rst priority for the future 
is to improve our basic understanding of uterine sar-
coma, as well as of the different types and treatment 
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modalities. This knowledge is critical in the practice 
of gynecologic oncology, and we think that the new 
FIGO classifi cations will serve as a springboard for 
future refi nements that will incorporate and stratify 
prognostic variables, with the goal of improving sur-
vival and predicting recurrence [89,90]. The future 
agenda of uterine sarcoma research should focus on 
the role of therapeutic lymph node resection, the 
safety of omitting routine SOEB, the prognostic 
effect of tumor spillage during surgery on survival 
outcome, improvement of diagnostic modalities 
which can help to preoperatively differentiate LMS 
and ESS from leiomyoma, and molecular studies to 
improve prognostic factors. 
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