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Objective: The aim of this studywas to investigate the effect of different surgical approaches,
adjuvant therapy, and pathological characteristics on oncological outcomes in patients with
2009 International Federation of Gynecology and Obstetrics (FIGO) stage II endometrial
cancer (EC).
Methods: A multicenter, retrospective department database review was performed to
identify patients with FIGO 2009 stage II EC who underwent surgical staging between 2002
and 2015 at 5 gynecologic oncology centers in Turkey.
Results: Original pathology reports of 4867 patients who underwent surgical treatment for
EC were analyzed. The study group consisted of 250 FIGO stage II patients. Of these
patients, 203 (81.2%) had endometrioid and 47 (18.8%) had nonendometrioid histologic
subtype of EC. Whereas 199 patients (79.6%) underwent type I hysterectomy, the remaining
51 patients (20.4%) underwent radical hysterectomy. Of the 250 patients, 208 patients (83.2%)
had adjuvant therapy including radiotherapy (pelvic external beam radiotherapy and/or vaginal
brachytherapy [VBT]) and/or platinum-based chemotherapy. Disease recurred in 29 patients
(11.6%). The 5-year disease-free survival (DFS) and overall survival (OS) for the entire cohort
were 82% and 85%, respectively.Multivariate analysis showed that only adjuvant treatment
(P = 0.001; hazard ratio, 4.02; 95% confidence interval, 1.72Y9.36) was significantly
associated with DFS. According to multivariate analysis, only age older than 60 years (P = 0.01;
hazard ratio, 3.03; 95% confidence interval, 1.3Y7.04) was identified as an independent risk
factor for OS. However, there were no differences in OS when evaluated by grade, histology,
tumor size, type of hysterectomy, or adjuvant treatment.
Conclusions: In stage II EC, adjuvant external beam radiotherapy T VBTwere associated
with increased DFS but not OS. However, the benefit of VBT alone on DFS could not be
demonstrated. Only age was an independent risk factor for OS. Type of hysterectomy and
histologic subtype of the tumor for patients with uterus-confined disease improved neither
DFS nor OS in our study group.
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Endometrial cancer (EC) is the most common gynecologic
malignancy, with an estimated 319,600 new cases that

occurred in 2012worldwide. InTurkey, there are approximately
3800 new cases and 520 cancer-related deaths each year from
EC. The lifetime risk is 2.5% for EC, and it accounts for 6% of
all cancers in women.1,2

Endometrial carcinoma is surgically staged according
to the 2009 International Federation of Gynecology and
Obstetrics (FIGO) system.3 The revised FIGO 2009 staging
system had a revision for stage II disease such that only patients
with cervical stromal invasion were classified as stage II EC,
and cervical glandular involvement was eliminated from stage
II disease and considered as stage I disease.4 While most cases
are diagnosed at an early stage (stage I), stage II disease rep-
resents approximately 6% of all ECs.5 Stage II EC is usually
treated with either extrafascial or radical hysterectomy. Radical
hysterectomy has been recommended for patients with stage II
EC because up to 13% of patients with EC have parametrial
involvement.6 Adjuvant radiotherapy (RT) is often used after
primary surgical treatment. Because most studies on stage II
EC have been limited by retrospective design and low inci-
dence rate, management of patients with stage II EC remains
controversial. As a result, treatment strategies rely on ob-
servational studies, and still there is a lack of consensus on the
optimal surgical management and role and type of adjuvant
treatment for stage II disease. Furthermore, the most publica-
tions in the literature related with stage II EC include patients
with cervical glandular involvement, and the data dealing with
FIGO 2009 stage II EC are limited. Therefore, this multicenter
retrospective study was designed to investigate the effect of
different surgical approaches (simple or radical hysterectomy),
adjuvant therapy (brachytherapy, external beam radiation, or
chemotherapy), and pathological characteristics on oncological
outcomes in patients with 2009 FIGO stage II EC.

MATERIALS AND METHODS
This observational retrospective multicenter study in-

cluded 5 participating gynecologic oncology centers from
Turkey: Hacettepe University Faculty of Medicine (Ankara),
Etlik Zubeyde HanimWomen’s Health and Training Hospital
(Ankara), Zekai Tahir Burak Women’s Health Education and
Research Hospital (Ankara), Tepecik Education and Research
Hospital (Izmir), and Akdeniz University Faculty of Medicine
(Antalya). From January 2002 to December 2015, patients
who had been diagnosed as having FIGO stage II EC in the
gynecology-oncology division of each hospital were recruited.
The institutional ethical committee approval was not sought
because this study represented a retrospective database review.
However, all patients signed an informed consent that allows the
participating institutions to use their clinical data.

Original pathology reports of 4867 patients who underwent
surgical treatment for EC were analyzed. All operations were
performed by gynecologic oncologists. All surgical specimens
were evaluated by specialized gynecologic pathologists at each
institution. Inclusion criteria were as follows: (1) all types of
histology, (2) no intraoperative evidence of extrauterine spread,
(3) performance of pelvic T para-aortic lymphadenectomy, and
(4) histopathologically proven cervical stromal involvement. A
total of 259 patients with cervical stromal involvement were
identified. Five patients who did not undergo lymphade-
nectomy were excluded. Four patients were also excluded
from the analysis who had missing information regarding
postoperative adjuvant treatment and vital status while the
studywas being conducted. The remaining 250 FIGO stage II
patients who were subject to comprehensive surgical staging
consisting of total hysterectomy (simple, radical, or modified
radical hysterectomy) with bilateral salpingo-oophorectomy,
peritoneal washing, and pelvic T para-aortic lymphadenectomy
constituted our study group.

All patients were staged according to the 2009 FIGO
staging system. Pathology reports of patients whowere operated
on between 2002 and 2009 were retrieved from the files and
restaged according to the FIGO 2009 staging system. Pathology
slides have not been reviewed, and restaging was performed on
the basis of the original pathology reports. Patients with cervical
stromal involvementwere considered as stage II. The clinical and
pathological characteristics of the patients were evaluated,
including patient age, depth ofmyometrial invasion, tumor size,
presence of lymphovascular space invasion (LVSI), number of
removed lymph nodes, peritoneal cytology, adjuvant therapy,
recurrence, and survival. The adjuvant treatment consisted of
RT (pelvic external beam RT [EBRT] and/or vaginal brachy-
therapy [VBT]), chemotherapy, andRTpluschemotherapy (CRT).
Patients with surgical stage II EC entered a routine surveillance
program, and visits were scheduled for every 3 months for the
first 2 years, every6months until 5 years, and annually thereafter.
Surveillance consisted mainly of questioning patients about
symptoms, physical examination, and vaginal vault smear. The
survival status of patients was determined as dead or alive at the
time of last follow-up. End points included tumor recurrence,
disease-free survival (DFS), and overall survival (OS).

Data record and statistical analyses were performed
using Statistical Package for Social Sciences for Windows 20
(IBM SPSS Inc, Chicago, IL). The categorical variables were
expressed as number and percentage and were analyzed using
Pearson W2 test or Fisher exact test, as appropriate. The Mann-
Whitney U test was used to analyze the difference between
samples that were from nonnormal distributions. Overall
survival was calculated from time of diagnosis until death or
time of last follow-up. Disease-free survival was calculated
from time of diagnosis until the diagnosis of disease recurrence.
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The life-table analysis was used to estimate OS and DFS of
patients with surgical stage II EC, and survival differences
were analyzed using theWilcoxon rank sum test. P G 0.05 was
considered to indicate statistical significance. Multivariate
analysis was performed using Cox regression analysis.

RESULTS
A total of 250 consecutive patients with a mean age

of 59.4 years (range, 35Y86 years) were analyzed. Whereas
203 cases (81.2%) had endometrioid type of tumor, women
with nonendometrioid histologic subtypes had serous papillary
in 15 (6%), carcinosarcoma in 12 (4.8%), clear cell in 8 (3.2%),
mucinous in 1 (0.4%), and mixed-type histology in 11 cases
(4.4%). Pathological examination revealed low-grade (FIGO
grades IYII) and high-grade (FIGO grade III) tumor in 167
patients (66.8%) and 83 patients (33.2%), respectively. Most
patients (59.2%) had deep myometrial invasion. The LVSI and
cervical glandular involvement was detected in 98 patients
(39.2%) and 174 patients (69.6%), respectively. Two hundred
eight patients (83.2%) had a tumormeasuringmore than2 cm in
diameter based on the final pathology report. Most patients
(79.6%) underwent type I hysterectomy. Themedian number of
removed lymph nodes was 39 (range, 8Y133). Demographic,
clinical, and pathological characteristics of the study patients are
presented in Table 1.

Adjuvant treatment decisions for all patients were made
by multidisciplinary tumor board in each center. Of the 250
patients, 42 patients (16.8%) did not receive adjuvant therapy.
The remaining 208 patients (83.2%) had adjuvant therapy that
included RT (EBRT and/or VBT) and/or platinum-based
chemotherapy. Adjuvant treatment characteristics of patients
with stage II EC are summarized in Table 2.

Disease recurred in 29 patients (11.6%). Characteristics
of patients with recurrent disease are summarized in Table 3.
The 5-year DFS for the entire cohort was 82%. Recurrent
disease was located in the vaginal cuff in 12 patients and
other pelvic structures in 5 patients. Three patients had peri-
toneal carcinomatosis, and 4 patients had liver metastasis. The
remaining 5 patients had lung metastasis. The median number
of removed lymph node was 36 (range, 10Y102) among the pa-
tients with recurrent disease, whereas it was 40 (range, 8Y133)
among the patients who did not have recurrent disease. How-
ever, the differencewasnot statistically significant (P=0.47). In
addition, cervical glandular involvement was detected in 19
patients (65.5%)whohad recurrent disease,whereas itwas found
in 155 patients (70.1%) who did not have recurrent disease
(P = 0.43). Of the 29 patients with recurrent disease, 22
patients (75.9%) had endometrioid, and 7 patients (24.1%)
had nonendometrioid histology. No statistically significant
relationship was found between the histologic type of the
tumor and recurrent disease (P = 0.19). Of the factors analyzed
for correlation with DFS in patients with stage II EC, the
presence of deep myometrial invasion, LVSI, and adjuvant treat-
ment significantly correlated with DFS in the life-table analysis
(P = 0.01, P = 0.02, and P = 0.003, respectively) (Table 4).
Possible risk factors for DFS were added into the multivariate
analysis. The examined factors included age, myometrial inva-
sion, LVSI, and adjuvant treatment.Multivariate analysis showed

TABLE 1. Demographic and surgicopathological
characteristics of 250 patients with stage II EC

Characteristic All Population (n = 250)

Age,* y 59.4 T 10.0
Histology†

Endometrioid 203 (81.2)
Nonendometrioid 47 (18.8)

Serous 15 (6.0)
Carcinosarcoma 12 (4.8)
Clear cell 8 (3.2)
Mucinous 1 (0.4)
Mixed type 11 (4.4)

FIGO grade†
I 86 (34.4)
II 81 (32.2)
III 83 (33.2)

Myometrial invasion†
None 4 (1.6)
e50% 98 (39.2)
950% 148 (59.2)

Cervical glandular involvement†
Yes 174 (69.6)
No 76 (30.4)

LVSI†
Yes 98 (39.2)
No 119 (47.6)
Unknown 33 (13.2)

Primary tumor size,† cm
e2 cm 42 (16.8)
92 cm 208 (83.2)

Lymphadenectomy procedure†
Only pelvic 10 (4.0)
Pelvic and para-aortic 240 (96.0)

Hysterectomy procedure†
Type 1 199 (79.6)
Type 2 24 (9.6)
Type 3 27 (10.8)

No. lymph nodes removed‡ 39 (3Y133)
Pelvic lymph nodes 28 (3Y82)
Para-aortic lymph nodes 12 (6Y55)

Peritoneal cytology†
Positive 5 (2.0)
Negative 231 (92.4)
Unknown 14 (5.6)

Recurrences†
None 221 (88.4)
Locoregional 17 (6.8)
Distant 12 (4.8)
*Numerical variables are expressed as mean T SD.
†Categorical variables are expressed as number (%).
‡Numerical variables are expressed as median (minYmax).
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that only adjuvant treatment (P = 0.001; hazard ratio, 4.02; 95%
confidence interval, 1.72Y9.36)was significantly associatedwith
the DFS (Fig. 1). In addition, the type of adjuvant radiation
was statistically associated with DFS. Whereas adjuvant VBT
alone was not associated with an improved DFS, a significant
improvement of 5-year DFSwas achieved in the EBRT TVBT
arm (Table 4).

The 5-year OS for all patients was 85%. Potential risk
factors associated with OS are shown in Table 2 Of the factors
analyzed for correlation with 5-year OS in patients with stage II
EC, the presence of deep myometrial invasion, age, and LVSI
were found to be significant predictors of 5-year OS in the life-
table analysis (P= 0.008,P= 0.01, andP=0.002, respectively).
Possible significant risk factors for survival in the univariate
analysis including age, myometrial invasion, and LVSI were
added into the multivariate Cox regression analysis. According
to multivariate analysis, only age older than 60 years (hazard
ratio, 3.03; 95% confidence interval, 1.3Y7.04; P = 0.01) was
identified as an independent risk factor forOS (Fig. 2). However,
there were no differences in OS when evaluated by grade, his-
tology, tumor size, type of hysterectomy, or adjuvant treatment.

DISCUSSION
This retrospective multicenter study is one of the largest

to report on oncological outcomes in stage II EC using the
2009 FIGO staging system. Because most of the previous
studies regarding stage II EC were performed using the 1988
FIGO staging system, patients with cervical glandular involve-
ment were also included in the analysis. Therefore, the current
study was designed to analyze data from patients with 2009
FIGO stage II EC. Previous studies have shown that stage II EC
constitutes approximately 7% to 10% of all ECs.7,8 However,
stage II diseasewas found to constitute 5.1%of all cases of EC in
the current study.This differencewas probably due to the absence
of cervical glandular involvement in the new staging system.

Reported recurrence rates for stage II EC vary from 10%
to 28%.9,10 In the present study, recurrence rate was 11.6%.
Despite these high recurrence rates, the current recommenda-
tions for adjuvant treatment in stage II EC remain controversial.
After surgery, adjuvant treatment with EBRT T VBT and/or
chemotherapymay be considered. Previous studies have shown
that adjuvant RTwas associated with an improvement in local
control but without an OS benefit.11,12 On the other hand,
Frandsen et al9 reported that adjuvant RT improved neitherDFS
nor OS. In contrast, Wright et al13 evaluated 1577 patients with
stage II EC and found that adjuvant RTwas associated with an
improvement in survival in patients with high-risk pathologic

featureswhounderwent radical hysterectomy.Conversely,Mariani
et al14 did not observe any recurrence among patients who had
radical hysterectomy, regardless of the administration of adjuvant
RT. However, they found that adjuvant RT improved local control
in patientswhohad simple hysterectomy.14The study published
byAyhan et al15 evaluated 48 stage II ECpatients and compared
patients treated with simple hysterectomy plus RTwith patients
who had radical hysterectomy without adjuvant therapy. They
reported that OS and DFS rates were not significantly different
between the 2 groups.15 Another important study related with
stage II ECwas published byCornelison et al,16 who reported that
there was no significant survival difference in radiation versus no
radiation in simple or radical hysterectomy groups. Our study
results indicate that patients with stage II EC who underwent
adjuvant EBRT T VBTafter surgery had better DFS regardless of
the typeofhysterectomywhencomparedwithpatients treatedwith
surgery alone. On the other hand, VBT alone was not associated
with an improved DFS. However, we also observed that adjuvant
treatment did not improve OS. In addition, we could not detect a
similar effect by adjuvant CRT.However, Hogberg et al17 reported
that the use of adjuvant chemotherapywith RTwas relatedwith an
improved DFS, and there was no effect on OS in patients with
stages I to III EC with no residual tumor and high-risk histo-
pathologic features. Another important study related with the use
of adjuvant chemotherapy published by Susumu et al,18 and they
compared pelvic RTand chemotherapy in patients with stages IC
to IIICECandsuggesteda survival advantageofchemotherapy for
EC patients with high to intermediate risk including those with
stage II disease. Recently, the randomized PORTEC-3 trial has
been presented, which investigated the benefit of adjuvant che-
motherapy plus RT versus pelvic RT alone for patients with
high-risk EC (FIGO stage I grade 3 with deep myometrial in-
vasion and/or LVSI; stage II or III; or serous/clear cell histology).
Six hundred sixty patients were enrolled in this study (330 pa-
tients received CRT and 330 patients received RT alone). The
authors have concluded that adjuvant chemotherapy plus pelvic
RT for the treatment of high-risk EC did not significantly im-
prove 5-year DFS and OS, compared with RT alone.19 Our
finding may be associated with histologic subtype’s distribution
of patients who had adjuvant CRT. Among 64 patients who had
adjuvant CRT in our study, 34 had endometrioid, 10 had serous,
10 had mixed (serous and endometrioid) histology, 6 had clear
cell histology, and 4 had carcinosarcoma. In otherwords, patients
with generally more adverse features might have been offered
adjuvant CRT in the current study.

Radical hysterectomy has been frequently recommended
for clinical stage II EC patients with suspected gross cervical
involvement. Some studies have found that radical hysterectomy

TABLE 2. Adjuvant treatment characteristics of patients with stage II EC

Type of Surgery VBT EBRT VBT + EBRT CRT None

Type 1 hysterectomy + BSO + staging* 12 (92.3) 31 (96.9) 80 (80.8) 50 (78.1) 26 (61.9)
Type 2 hysterectomy + BSO + staging 1 (7.7) V 6 (6.1) 7 (10.9) 10 (23.8)
Type 3 hysterectomy + BSO + staging V 1 (3.1) 13 (13.1) 7 (10.9) 6 (14.3)

*Pelvic and/or para-aortic lymph node dissection T peritoneal cytology.
BSO, bilateral salpingo-oophorectomy.
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was associated with an increased DFS or OS. Cohn et al20

reported a significantly better 5-year DFS rate in patients who
had radical hysterectomy compared with patients treated with
simple hysterectomy (94% vs 76%). Similarly, Sartori et al21

evaluated 203 patients with stage II EC and compared patients
who underwent simple hysterectomy and radical hysterectomy.

TABLE 3. Demographic and surgicopathological
characteristics of 29 patients with recurrent stage II EC

Characteristic
Recurrent Population

(n = 29)

Age,* y 62 (36Y81)
Histology†

Endometrioid 22 (75.9%)
Nonendometrioid 7 (24.1%)

Serous 2
Carcinosarcoma 4
Clear cell 1

FIGO grade†
I 8 (27.5%)
II 10 (34.5%)
III 11 (38%)

Myometrial invasion†
e50% 6 (20.6%)
950% 23 (79.4%)

LVSI†
Yes 14 (48.3%)
No 11 (38%)
Unknown 4 (13.7%)

Primary tumor size,† cm
e2 cm 5 (17.2%)
92 cm 24 (82.8%)

Lymphadenectomy procedure†
Only pelvic 4 (13.8%)
Pelvic and para-aortic 25 (86.2%)

Hysterectomy procedure†
Type 1 21 (72.4%)
Type 2 4 (13.8%)
Type 3 4 (13.8%)

Adjuvant treatment†
None 9 (31%)
VBT 3 (10.4%)
EBRT T VBT 9 (31%)
CRT 8 (27.6%)

Recurrences†
Vaginal cuff 12 (41.4%)
Other pelvic structures 5 (17.2%)
Upper abdomen 3 (10.3%)
Liver 4 (13.8%)
Lung 5 (17.2%)
*Numerical variables are expressed as median (minYmax).
†Categorical variables are expressed as number (%).

FIGURE 1. Disease-free survival and adjuvant treatment.

TABLE 4. Five-yearOSandDFS ratesbyprognostic factors

Variables

5-y DFS 5-y OS

% P % P

Age, y
e60 89% 0.05 92% 0.01*
960 71% 74%

FIGO grade
IYII 85% 0.07 87% 0.18
III 82% 81%

Histology
Endometrioid 84% 0.12 86% 0.45
Nonendometrioid 82% 76%

Myometrial invasion
e50% 91% 0.01* 95% 0.008*
950% 75% 78%

LVSI
No 84% 0.02* 92% 0.002*
Yes 78% 73%

Primary tumor size, cm
e2 86% 0.9 85% 0.1
92 cm 81% 82%

Type of hysterectomy
Simple 83% 0.89 83% 0.21
Radical 79% 89%

Adjuvant treatment
No 66% 0.003* 71% 0.17
Yes 84% 86%

VBT 67% 0.4 67% 0.46
EBRT T VBT 90% 0.001 89% 0.20
CRT 77% 0.12 84% 0.22

CRT, chemoradiotherapy; EBRT, external beam radiotherapy;
LVSI, lymph-vascular space invasion; VBT, vaginal brachytherapy.
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They found a significant improvement in 5-year OS that was
94% in the radical hysterectomygroupversus 79% in the simple
hysterectomy group. Likewise, the study published by Cornelison
et al16 revealed that radicalhysterectomywasassociatedwithbetter
survivalwhencomparedwith simple hysterectomy for stage IIEC.
On the other hand, similar results could not be obtained by
other investigators.13,22 A recent study published by Takano
et al23 evaluated 300 patients with stage II EC. They compared
186 patients treated with radical hysterectomy, and 114 had
simple hysterectomy; they found that the type of hysterectomy
was not an independent prognostic factor for DFS and OS. In
addition, they also reported that perioperative and late adverse
events were more common in patients treated with radical
hysterectomy.23 In the present study, we compared 51 patients
who had radical hysterectomy, with 199 patients with simple
hysterectomy. In ourmultivariate analysis, radical hysterectomy
improved neither DFS nor OS.

This study included nonendometrioid histologies in order
to evaluate the effect of tumor histology on oncological out-
comes in patients with stage II EC. Another important result of
this study was that the histologic type of the tumor had no
impact on DFS or OS in multivariate analysis when surgical
staging confirmed that the disease was confined to the uterus.
Similar results were found by Frandsen et al,9 who reported
that tumor histology was not associated with OS. In contrast,
Lanciano et al24 found that the histologic type of the tumor
was an independent predictor of DFS in stage II EC. Because
very few studies have addressed this issue, the effect of histo-
logic subtypes of the tumor in surgically staged II EC still needs
further investigation.

Our study has a number of limitations. Because of the
retrospective nature of the study, the presence of other possible
confounding variables such as selection bias that might have
affected our results could not be ruled out. Different treatment
regimens used over a period of 15 years are the other limiting
factors thatmight potentially negatively affect the comparisons.

Another limitation of the present study is that datawere collected
from 5 different institutions with potential differences in surgical
and clinical management. Despite these limitations, our study
contributes to the limited body of knowledge on this topic
because of the large number of patients with 2009 FIGO
stage II EC.

It seems reasonable to conclude that in stage II EC ad-
juvant EBRT T VBTwere associated with increased DFS but
not OS. However, the benefit of VBTalone on DFS could not
be demonstrated. Only age was an independent risk factor for
OS. The type of hysterectomy and histologic subtype of the
tumor for women with uterus-confined disease improved
neither DFS nor OS in our study group.
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