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  Introduction 
 Endometrial cancer (EC) is the most common type of repro-
ductive-tract malignancy in females (Nicolaije et   al. 2013). Most 
women are diagnosed at an early stage because of abnormal 
vaginal bleeding, which is the most common early symptom 
(Colombo et   al. 2011). Although the prognosis of EC is generally 
favourable, the disease can range from having an excellent prog-
nosis and high curability to being aggressive with poor outcomes. 
A total hysterectomy with bilateral salpingo-oophorectomy is 
the primary surgical procedure that is performed in patients 
with EC. However, 15 – 25% of cases present with advanced-stage 
EC, and for these cases, the standard treatment options are not 
clearly defi ned (Goff  et   al. 1994; Bristow et   al. 2000; Aoki et   al. 
2001). Several retrospective studies that have investigated the 
role of cytoreductive surgery in advanced EC have suggested that 
optimal cytoreduction may improve survival (Goff  et   al. 1994; 
Bristow et   al. 2000; Chi et   al. 1997; Aalders et   al. 1984a; Greven 
et   al. 1989). Studies have also stated that adjuvant treatment can 
be administered eff ectively aft er initial surgical debulking, and as 
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a result, the overall survival (OS) can be prolonged (Bristow et   al. 
2000; Aoki et   al. 2001; Chi et   al. 1997). However, in patients with 
advanced disease, debulking surgery can be more aggressive and 
is occasionally diffi  cult to accomplish. Such patients usually have 
multiple comorbidities and poor nutritional status. Consequently, 
the use of an aggressive surgical approach is limited in these 
patients. Th e objective of this study was to evaluate the clinico-
pathological characteristics, treatment and prognosis of patients 
with advanced EC.   

 Materials and methods 
 Th e medical records of patients with advanced EC who were 
treated between 1 January 1995 and 31 December 2012 at the 
Gynecological Oncology Department of the Tepecik Training 
and Research Hospital in Izmir, Turkey were retrospectively 
reviewed. Th is study was performed in accordance with the 
ethical standards of the Declaration of Helsinki and was 
approved by the institution ’ s local ethics committee. Patients with 
advanced EC were defi ned as stage IIIA or higher according to 
the International Federation of Gynecology and Obstetrics 
(FIGO) guidelines, and this score was independent of the tumour 
grade (Mikuta 1993). Patients with missing data, concurrent 
cancers, uterine sarcomas or mixed M ü llerian tumours and 
patients who did not undergo surgery were excluded. 

 Demographic data, such as age at diagnosis, parity, surgical 
and adjuvant treatment details, and follow-up information, were 
obtained from medical records. Th e histopathological fi ndings 
included primary tumour diameter (PTD), depth of myome-
trial invasion (MI), lymphovascular space invasion (LVSI) and 
cervical involvement, which were retrieved from surgical pathol-
ogy reports. All of the pathology slides were reviewed by an 
experienced gynaecological pathologist. 

 All of the patients underwent a staging laparotomy and debulk-
ing surgery. Fluid from either peritoneal washing or ascites was 
obtained during surgery for cytological analysis. A total or radical 
abdominal hysterectomy with bilateral salpingo-oophorectomy 
was performed in all cases. In some eligible cases, an infra-gastric 
omentectomy or omental biopsy was performed, and peritoneal 
implants were resected by stripping the pelvic, abdominal and/or 
diaphragmatic peritoneum. Th e decision to perform a systematic 
pelvic (P) and para-aortic (PA) lymphadenectomy was made at 
the surgeon ’ s discretion. Resections of the colon, rectum, small 
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 The objective of this study was to evaluate the 
clinicopathological characteristics, treatment and prognosis 
of advanced endometrial cancer (EC). Patients who underwent 
surgery for advanced EC between January 1995 and December 
2012 were retrospectively reviewed. Patients with missing 
data, concurrent cancers or uterine sarcomas and those 
who did not undergo surgery were excluded. The eff ects of 
clinicopathological factors on progression-free survival (PFS) 
and overall survival (OS) were analyzed. A total of 104 patients 
were included. Most presented with endometrioid histology 
(74%) and stage-III disease (87.5%), and 76.9% underwent 
optimal cytoreduction. A multivariate analysis confi rmed that 
lymphovascular space invasion (LVSI) is an independent poor 
prognostic factor for PFS [odds ratio (OR): 21.37,  p     �    0.005] and 
OS [OR: 8.09,  p     �    0.044]. Suboptimal cytoreduction is another 
independent poor prognostic factor for PFS [OR: 5.68,  p     �    0.001]. 
Our study demonstrated that LVSI and optimal cytoreduction are 
the most signifi cant factors aff ecting the survival of advanced 
EC patients.  

  Keywords:    Advanced endometrial carcinoma  ,   cytoreductive 
surgery  ,   lymphovascular space invasion  ,   survival   
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bowel and upper abdominal organs were also performed when 
necessary. Th e general goal was to remove as much of the tumour 
as possible to achieve optimal cytoreduction, which was defi ned 
as residual disease of    �    1 cm according to the FIGO 2009 staging 
system for EC. 

 Progression-free survival (PFS) was defi ned as the time from 
the date of primary surgery to the detection of recurrence or the 
latest observation. OS was defi ned as the time from the date of 
primary surgery to death or the latest observation. 

 Adjuvant therapy, including chemotherapy (CT) alone, radio-
therapy (RT, including internal radiotherapy [IRT] and exter-
nal radiotherapy [ERT]) alone, or a combination of both, was 
administered to patients based on stage, age, nodal metastasis 
status, performance status and the presence/absence of medi-
cal comorbidities. Th e CT and RT regimens were as follows: 
paclitaxel (175 mg/m 2 ) or docetaxel (75 mg/m 2 ) was adminis-
tered in association with carboplatin at an area under the curve 
(AUC) of 5 or 6. Cisplatin was administered at a dose of 60 mg/
m 2  in combination with paclitaxel (175 mg/m 2 ) or doxorubicin 
(50 – 60 mg/m 2 ).Th e courses were repeated every 3 weeks for 
a total of six courses. ERT was administered at a median dose 
of 50.4 (range, 45 – 54) Gy in 1.8 – 2.0 Gy per fraction, 5 days a 
week. IRT (2    �    6.5 Gy and 3    �    6 Gy when combined with ERT; 
3    �    7 Gy when applied as the sole RT modality) was delivered 
via a vaginal applicator fi tted with a source of high-dose-rate 
iridium-192. 

 Th e patients returned for follow-up evaluations every 3 months 
for the fi rst 2 years, every 6 months for the next 3 years, and 
annually thereaft er. Follow-up evaluations consisted of physical 
and vaginal examinations, vaginal cytology, ultrasonography and 
the assessment of serum CA 125 values. Computed tomography 
or magnetic resonance imaging was performed annually. 

 Statistical analysis was performed using IBM SPSS Statistics 
21.0 (SPSS Inc., Chicago, IL, USA). Visual (e.g., histograms 
and probability plots) and analytical (e.g., Shapiro – Wilk test) 
methods were used to assess the variables to determine whether 
they were normally distributed. Continuous data (presented as 
the mean  �  SD and median [Q1 – Q3]) were analyzed using the 
Mann – Whitney  U  test for non-normal data. Th e chi-square test 
(Pearson ’ s chi-square and Pearson ’ s exact chi-square tests) was 
used to compare the proportions between groups. Univariate 
and multiple logistic regression models were used to identify 
the risk factors. Th e Kaplan – Meier method was used to gen-
erate the survival curve, and comparisons were made using 
the log-rank test. A  p  value    �    0.05 was defi ned as statistically 
signifi cant.   

 Results 
 A total of 104 patients who were diagnosed with advanced EC and 
who fulfi lled the inclusion criteria were included in this study. 
Th e median age at diagnosis was 59 (range, 53 – 67 ) years, and the 
majority of the patients were postmenopausal (90.4%). Ninety-
one patients (87.5%) presented with FIGO stage-III disease 
(IIIA,  n     �    8 [7.7%]; IIIB,  n     �    0 [0%]; IIIC,  n     �    83 [79.8%]), and 
13 (12.5%) presented with stage IV disease. Th e majority of 
the patients had tumours that demonstrated an endometrioid 
histology (74%). 

 Th e median serum CA 125 level was 30.5 (range, 17.5 – 66.5) 
IU/mL. Peritoneal ascites was observed in 12 (11.5%) patients. 
Th e extrauterine metastases that were reported appeared in the 
lung ( n     �    2) and liver ( n     �    2) and as peritonitis carcinomatosa 
( n     �    4). Th e mean PFS was 32.1    �    43 (range, 1 – 224 ) months, and 
the mean OS was 40.7    �    45 (range, 2 – 224 ) months. 

 Optimal cytoreduction was achieved in 80 patients (76.9%). 
Th e majority of patients who received optimal cytoreduction had 
stage-IIIC and -IIIA disease (83.1%, and 63.5%, respectively), and 
the optimal cytoreduction rate was 47.2% in patients with stage-IV 
disease. Only pelvic (P) and pelvic plus para-aortic (P/PA) lymph 
node dissections (LNDs) were performed in 38 (36.5%) and 

  Table I. Patients ’  baseline characteristics and pathological variables.  

Characteristics  n  (%)

Age (years) 59 (53 – 67)
Parity 3 (2 – 4)
Histology

Endometrioid 77 (74)
Other 27 (26)
Serous 17 (16.4)
Clear-cell 6 (5.8)
Undiff erentiated 4 (3.8)

Cytoreduction
Optimal 80 (76.9)
Suboptimal 24 (23.1)

Grade
1 13 (12.5)
2 38 (36.5)
3 53 (51)

Stage
III 91 (87.5)
IIIA 8 (7.7)
IIIB 0
IIIC 83 (79.8)
IV 13 (12.5)

MI
 � %50 20 (19.2)
 � %50 84 (80.8)

Cervical involvement
Yes 64 (61.5)
No 40 (38.5)

LVSI
Yes 97 (93.5)
No 7 (6.5)

PTD
 �    2 6 (5.8)
 �    2 98 (94.2)

Adjuvant treatment
Only RT 2 (2)
Only CT 12 (11.5)
RT  �  CT 90 (86.5)

   CT, chemotherapy; LVSI, lymphovascular space invasion; MI, myometrial invasion; 
PTD, primary tumour diameter; RT, radiotherapy.   
 Th e values for the continuous variables are presented as the median (Q1 – Q3). Th e 
values for the categorical variables are presented as the number/total number of 
cases (%).   

  Table II. Th e types of  surgeries performed.   

Surgery  n  (%)

TAH  �  BSO 83 (79.8)
RAH  �  BSO 21 (20.2)
Omentectomy 80 (81.7)
Appendectomy 38 (36.5)
Small/large bowel resection 7 (6.7)
P LND 91 (87.5)
P  �  PA LND 53 (51)
Splenectomy 2 (1.9)

   BSO, bilateral salpingo-oophorectomy; LND, lymph node dissection; P, pelvic; PA, 
para-aortic; RAH, radical abdominal hysterectomy; TAH, total abdominal 
hysterectomy.   
 Th e values for the categorical variables are presented as the number/total number of 
cases (%).   
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   Advanced endometrial cancer and survival   

53 (51%) patients, respectively. Th e median numbers of lymph 
nodes harvested from P and PA dissections were 17.5 (range, 
13 – 27) and 8 (range, 4 – 14), respectively. Among the 104 patients, 
84 (80.8%) exhibited    �    50% MI. Up to 98 patients (94.2) had 
a PTD    �    2 cm. LVSI was observed in 97 (93.5%) patients, 
while cervical involvement was observed in 64 (61.5%) patients. 
Table I summarises the demographic, surgical and histopatho-
logical features of all of the patients in this study cohort. 

 Th e various types of surgeries that were performed are shown 
in Table II. In the postoperative period, all patients received at 
least one of the following adjuvant treatment modalities: RT 
only, CT only or combined CT plus RT. Th e adjuvant therapies 
provided were distributed as follows: two (2%) patients received 
RT only, 12 (11.5%) patients received CT only and 90 (86.5%) 
received CT plus RT. 

 Th e survival rates were analyzed in relation to the abovemen-
tioned clinicopathological features. Patients who had given birth 
one or more times had a signifi cantly shorter mean PFS and 
OS compared with nulliparous patients (79.7    �    9 vs. 202    �    20 
months,  p     �    0.033 and 81.9    �    8 vs. 202.5    �    20 months,  p     �    0.027, 
respectively). Th e mean PFS of patients who received optimal 
cytoreduction was signifi cantly better than that of the patients 
who received suboptimal cytoreduction (115.2    �    16 vs. 63.6    �    12 
months,  p     �    0.001). Additionally, the mean OS of patients who 
received optimal cytoreduction was better than that of the 
patients who received suboptimal cytoreduction; however, no 
statistical signifi cance was observed (117.2    �    16 vs. 65.2    �    11 
months,  p     �    0.056). Th e mean PFS of patients with FIGO stage 
III was signifi cantly better than that of patients with FIGO 

stage IV (115.3    �    14 vs. 23.7    �    5 months,  p     �    0.004). However, no 
signifi cant diff erence was found with respect to the OS. Patients 
who demonstrated LVSI had a signifi cantly shorter mean PFS 
and OS compared with the patients who did not demonstrate 
LVSI (78.2    �    9 vs. 202.6    �    19 months,  p     �    0.022 and 81.3    �    8 vs. 
202.6    �    19 months,  p     �    0.019, respectively). Th ere were, however, 
statistically signifi cant diff erences in the survival of patients who 
received diff erent adjuvant treatment modalities. Th e mean PFS 
rates were as follows: 16    �    10 months for RT, 4.2    �    1 months for 
CT and 106.5    �    15 months for CT  �  RT ( p     �    0.001). Th e mean 
OS rates were 20    �    7 months for RT, 38.9    �    17 months for CT 
and 116    �    14 months for CT  �  RT ( p     �    0.001). In contrast, the 
age at surgery, tumour histology, grade,  �    50% MI,  �    2 cm PTD 
and cervical involvement were not signifi cantly associated with 
survival. A multivariate analysis confi rmed LVSI as an indepen-
dent poor prognostic factor for PFS [odds ratio (OR): 21.37, 95% 
confi dence interval (CI): 2.55 – 178.6;  p     �    0.005] and OS [OR: 
8.09, 95% CI: 1.06 – 61.83;  p     �    0.044] (Table III, Figures 1 and 2). 
Suboptimal cytoreduction is another independent poor prog-
nostic factor for PFS [OR: 5.68, 95% CI: 2.63 – 12.34;  p     �    0.001] 
(Figure 3). 

 Th e median follow-up duration was 31 (range, 2 – 224) months. 
Recurrence developed in 31 patients (29.8%). Among them, fi ve 
patients had vaginal recurrence, while the remaining 26 patients 
had distant recurrences (supraclavicular lymph node recurrence 
in 1 patient, lung recurrence in four patients, PA and lung recur-
rence in two patients, lung and liver recurrence in two patients, 
PA and bone recurrence in 1 patient and PA recurrence alone in 
16 patients).   

  Table III. Multivariate analysis of factors that aff ect PFS and OS using logistic regression models.  

Relative risk 95% confi dence interval  p -value

Factor PFS OS PFS OS PFS OS

LVSI (no vs. yes) 21.37 8.09 2.55 – 178.6 1.06 – 61.83 0.005 0.044
Cytoreduction (suboptimal vs. optimal) 5.68  	 2.63 – 12.34  	  �    0.001  	 

    LVSI, lymphovascular space invasion; PFS, progression-free survival; OS, overall survival.   
 A  p  value    �    0.05 was considered statistically signifi cant.   

  Figure 1.     PFS of all patients ( n     �    104) when grouped according to LVSI 
( p     �    0.022).  

  Figure 2.     OS of all patients ( n     �    104) when grouped according to LVSI 
( p     �    0.019).  
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 Discussion 
 We conducted a retrospective single-centre study of 104 patients 
with advanced EC who were treated over an 18-year period. To 
our knowledge, this is one of the largest single-centre series of 
such patients to be reported in the literature. Advanced EC is rela-
tively uncommon and accounts for fewer than 20% of all patients 
with EC (Pecorelli et   al. 1998). Since the population of aff ected 
individuals is relatively small and several alternative treatment 
choices exist, no consensus has been reached on the approaches 
for optimally managing these patients. Th e current study was 
conducted to evaluate the clinicopathological characteristics, 
treatment methods and prognosis of patients with advanced EC. 

 Th e pathological features, such as tumour stage, grade, 
histologic type and MI, have been discussed previously and are 
considered to be poor prognostic factors for patients with EC. 
LVSI has not yet been included in the FIGO staging classifi cation 
indicator guidelines as a prognostic indicator (Pecorelli 2009). 
Both our study and others have described LVSI as a predic-
tor of nodal metastasis and poor survival (Morrow et   al. 1991; 

Creasman et   al. 1987; Cohn et   al. 2002; Mariani et   al. 2002). More 
recently in a report by Hahn et   al., LVSI was reported to be highly 
associated with lymph node metastasis and recurrence. Further-
more, OS and PFS were decreased in LVSI-positive women. 
However, LVSI was not an independent prognostic factor for 
survival in multivariate analyses, and the study cohort consisted 
of women with both early and advanced stages of EC (2013). In 
the present study, we found LVSI and optimal cytoreduction to 
be independent prognostic predictors in patients with advanced 
EC. Moreover, the vast majority (97%) of cases demonstrated 
LVSI. Th erefore, it is essential to achieve optimal cytoreduction 
in patients, especially when LVSI is present. 

 In some reports, age was found to have a signifi cant eff ect 
on prognosis (Chi et   al. 1997; Pliskow et   al. 1990; Aalders et   al. 
1984a). Behbakht et   al. reported that an age greater than 60 years 
was a signifi cant prognostic indicator (1994). In contrast, another 
study reported that no relationship was observed between age 
and prognosis (Bristow et   al. 2000). We also found no relation-
ship between the age at surgery and the prognosis of patients 
with advanced EC. Many reports have stated that age, histological 
type and tumour grade were not independently correlated with 
the prognosis of patients with diff erent substages of advanced 
EC (Goff  et   al. 1994; Bristow et   al. 2000; Chi et   al. 1997; Aalders 
et   al. 1984b; Pliskow et   al. 1990; Behbakht et   al. 1994; Eto et   al. 
2012). Our results were in agreement with these reports. Addi-
tionally, our study consisted of patient cohorts with advanced 
EC substages III and IV. Nevertheless,  �    50% MI, a PTD    �    2 cm 
and cervical involvement were not signifi cantly associated with 
survival in our study. 

 Studies that evaluated the role of optimal cytoreduction in EC 
patients with stage-III (Aalders et   al. 1984a; Greven et   al. 1989), 
stage-IV (Goff  et   al. 1994; Bristow et   al. 2000; Chi et   al. 1997) 
and even stage-IVB (Ayhan et   al. 2002; Ueda et   al. 2010) disease 
have confi rmed that optimal cytoreduction leads to improved 
survival. Furthermore, Greer and Hamberger published a study 
of 31 patients with EC with intraperitoneal metastasis who were 
treated with adjuvant whole abdominal radiation therapy and 
pelvic boost irradiation (1983). Th ey concluded that adjuvant 
therapy is more eff ective for small tumour burdens. Although that 
study had a small cohort, it was one of the earliest to demonstrate 
the important prognostic signifi cance of optimal cytoreduction. 
Th e studies which have confi rmed that optimal cytoreduction 
leads to improved survival are summarised in Table IV (Goff  et   al. 
1994; Bristow et   al. 2000; Chi et   al. 1997; Eto et   al. 2012; Ayhan 
et   al. 2002; Landrum et   al. 2009; Van Wijk et   al. 2006; Numazaki 

  Figure 3.     PFS of all patients ( n     �    104) when grouped according to cytore-
duction (optimal vs. suboptimal;  p     �    0.001).  

  Table IV. Summary and a literature review of advanced endometrial cancer studies.  

Author (year)
Number 
of cases

Number of patients who 
underwent optimal 

cytoreductive surgery (%) Optimality of surgical staging Stage
Survival (optimal vs. suboptimal 

cytoreduction)

Goff  et   al. (1994) 47 29 (61.7) a No bulky disease IV 18 vs. 8 months c  ( p     �    0.0001)
Chi et   al. (1997) 55 24 (44)  �    2 cm IV 31 vs. 12 months c  ( p     �    0.01)
Bristow et   al. (2000) 65 36 (55.4)  �    1 cm IVB 34.3 vs. 11 monthsc ( p     �    0.0001)
Ayhan et   al. (2002) 37 22 (60)  �    1 cm IVB 25 vs. 10 months c  ( p     �    0.001)
Van Wijk et   al. (2006) 67 50 (74.6) b No macroscopic tumour III/IV 5-year 65.6% vs. 40.6% ( p     �    0.1)
Landrum et   al. (2009) 55 48 (87)  �    1 cm IVB 2-year 52% vs. 33%
Numazaki et   al. (2009) 40 18 (45)  �    2 cm IVB 23.5 vs. 11.5 months c  ( p     �    0.027)
Li et   al. (2009)
  Eto et   al. (2012)

78
  248 d 

78 (83)
  153 (61.6)

 �    2 cm
  No macroscopic tumour or  �    1 cm

IVB
  IVB

3-year 51% vs. 28%
  48 vs. 23 vs. 14 months e  ( p     �    0.0001)

    a Th e percentage of patients who underwent tumour-reductive surgery and had no bulky disease aft er surgery.   
  b Th e percentage of patients who underwent macroscopic complete removal of the tumour.   
  c Median survival.   
  d Multicentre study.   
  e Th e median overall survival times in patients with no macroscopic tumour,  �    1 cm residual disease, and    �    1 cm residual disease, respectively. Th e values for the categorical 
variables are presented as the number/total number of cases (%).   
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et   al. 2009; Li et   al. 2009). Consistent with previous investigators ’  
reports, we found that optimal cytoreduction is an independent 
prognostic predictor for PFS in patients with both stage-III 
and -IV disease. Optimal cytoreduction also improved OS, but 
it was not an independent prognostic predictor for OS. 

 All of the patients in this study received adjuvant therapy. 
CT plus RT signifi cantly improved survival compared with each 
modality given alone. However, in earlier reports by Bristow et   al. 
and Chi et   al. (2000; 1997) and recent studies by Landrum et   al. 
and Task ı n et   al. (2009; 2013), none of the diff erent treatment 
modalities off ered superior survival. A study by Randall et   al. 
showed signifi cant improvement in PFS and OS in patients who 
received CT compared with those who received RT (Randall et   al. 
2006). Additionally, in a study by Ayhan et   al., a multivariate anal-
ysis showed that concomitant cisplatin RT signifi cantly extended 
survival (2002). 

 Th e limitations of the study are its retrospective nature and the 
fact that some of the patients were treated by non-gynaecological 
oncologic surgeons over the 18-year time span. Retrospective 
cohort studies are subjected to selection bias, recall bias and 
unknown confounding variables, which may negatively impact 
the accuracy of the results. Moreover, during the 18-year study 
period, signifi cant improvements in surgical techniques may 
have also have aff ected the results. Despite these limitations, 
a large number of patients with similar demographic charac-
teristics were included in this study, and good follow-up data 
were available. Additionally, the surgeries were performed at a 
single institution, and the pathological slides were reviewed by 
an experienced gynaecological pathologist. All of these factors 
most likely increased the validity of the results and mitigated any 
weaknesses. 

 In conclusion, our study demonstrated that LVSI and optimal 
cytoreduction are the most signifi cant factors that aff ect sur-
vival in patients with advanced EC. LVSI can be used as a risk 
factor to predict the need for comprehensive staging surgery 
and/or adjuvant therapy, particularly in patients with unstaged 
endometrioid EC. Optimal cytoreductive surgery should be 
considered as an initial treatment in patients who are candi-
dates for aggressive surgery. Besides, the combination of RT 
and CT as an adjuvant therapy was superior to the use of either 
therapy alone for improving survival. When optimal cytoreduc-
tive surgery is not anticipated or feasible, the treatment should 
be individualised. Further prospective randomised studies are 
required to confi rm our fi ndings and to fully describe the eff ects 
of diff erent adjuvant treatment modalities.                  
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