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ABSTRACT

Background  Data showing the value of neoadjuvant chemotherapy (nact) followed by interval debulking 
surgery (ids) in the management of advanced-stage serous endometrial carcinoma (eca) are limited; the aim of the 
present study was to expand the knowledge about that treatment strategy in patients with advanced eca, including 
endometrioid eca.

Methods  Data were collected retrospectively from all patients with advanced-stage eca treated with nact between 
2005 and 2014 at 3 oncology referral centres. Primary outcomes were the radiologic response to nact and achievement 
of optimal or complete ids. Secondary outcomes were recurrence rate and progression-free and overall survival.

Results  Of 102 eca cases included, a complete radiologic response was achieved in only 4 cases, with a partial 
response being achieved in 72% (64% of endometrioid cases, 80% of serous cases). Complete ids was achieved in 62% 
of the endometrioid cases and in 56% of the serous eca cases, with optimal ids achieved in 31% and 28% of those cases 
respectively. Survival rates were calculated for all patients with complete and optimal ids; recurrence was observed 
in 56% and 67% of the cases respectively, and progression-free survival was 18 months and 13 months respectively. 
Median survival duration was 24 months for endometrioid eca and 28 months for serous eca.

Conclusions  For patients with advanced eca who are not suitable for primary debulking, nact followed by ids 
can be considered regardless of histologic subtype. The treatment options for this group of patients are limited and 
have to be explored.
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INTRODUCTION

Endometrial carcinoma (eca) is the most common gynaeco-
logic malignancy in developed countries, with a lifetime risk 
of 2.88% for white and 1.69% for African American women1,2. 
The primary treatment for these carcinomas is surgical3. 
However, some patients are unfit for primary surgical treat-
ment because of either comorbidities or advanced disease.

A prospective study demonstrated that neoadjuvant 
chemotherapy (nact) followed by interval debulking  

surgery (ids) is an effective alternative treatment strategy 
for patients with advanced serous eca4, which, like ovarian 
cancer, usually spreads intraperitoneally5,6. A radiologic 
response to nact, defined as complete or partial remission 
according to the Response Evaluation Criteria in Solid  
Tumors (recist)7, was observed in 74% of the included study 
participants. A few (7%) had progressive disease and were 
therefore not suitable for ids. At the time of ids, 13% of the 
patients were considered inoperable, but 80% had complete 
or optimal debulking4.
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Another study compared surgical outcomes and 
survival for Fédération Internationale de Gynécologie et 
d’Obstétrique (figo) stage iv serous eca treated with either 
nact followed by ids or by complete debulking followed 
by adjuvant chemotherapy (ctx)8. The study showed that 
surgery duration and hospital stay were shorter for patients 
who started with nact and found no significant statistical 
difference in surgical outcome, progression-free survival 
(pfs), or overall survival (os) between the two treatment 
groups. A recent case–control study confirmed those re-
sults for patients with serous eca9.

Overall, the data pertaining to nact followed by ids for 
advanced-stage eca are based mainly on cases of serous 
eca, and yet advanced endometrioid eca also frequently 
occurs in the aging patient population with multiple 
comorbidities. The aim of the present retrospective mul-
ticentre study was to expand knowledge about outcomes 
(radiologic response, recurrence-free survival, os) after 
nact followed by ids in patients with advanced eca, in-
cluding endometrioid eca.

METHODS

Patients
All patients with figo 2009 stage iii or iv eca treated with 
nact between January 2005 and January 2014 at 3 referral 
centres for gynecologic malignancies—BC Cancer (Van-
couver, BC; n = 43), the University Hospital Leuven (Leuven, 
Belgium; n = 35), and the Gynaecological Oncology Centre 
South (Eindhoven and Tilburg, Netherlands; n = 24)—were 
included10. Patients were retained in the cohort if they had 
figo iii or iv eca treated with nact, independent of histo-
logic subtype, and if they had received adequate follow-up 
during treatment. No exclusion criteria were applied. The 
decision for nact as the primary treatment approach was 
made by the treating physician or tumour board based 
on the extent of the disease or the patient’s performance 
status, or both.

Of the 35 patients from the University Hospital Leuven, 
12 had previously been included in a descriptive analysis4.

Patient and tumour characteristics, laboratory and 
radiology results, and the number and type of ctx courses 
were collected from patient charts and pathology reports. 
The pattern of tumour spread was classified as locally 
extended, intra-abdominal spread, lymphatic spread, 
extra-abdominal spread, or some combination of those 
patterns. The figo stage was determined before treatment 
by either gynecologic investigation, imaging, diagnostic 
laparoscopy, or a combination. Radiologic response to 
nact was reported based on the recist 1.1 criteria, as used 
in clinical decision-making7. Information about the extent 
of disease, residual disease after nact, and residual disease 
after surgery was collected from the surgical report. The 
surgery was defined as complete cytoreduction (no residual 
disease), optimal cytoreduction (residual disease < 1 cm), 
or suboptimal cytoreduction (residual disease  > 1  cm). 
Adjuvant therapy was recorded as either ctx, radiotherapy 
(rt), or a combination of both. After treatment, patients 
were monitored according to local protocols by physical 
examination and, when appropriate, imaging. The date 
of diagnosis was used as the start point for calculating  

survival (the exact start date of any treatment was not 
always available). Recurrence was defined as the first 
objective documentation of disease by either serology (el-
evated cancer antigen 125), cytology, histology, or imaging. 
The os was calculated based on the actual date of death; 
the follow-up time was either to date of death or last visit 
to the clinic.

The study protocol was approved by the Medical 
Ethics Committee of Catharina Hospital in Eindhoven, 
Netherlands.

Outcomes
Primary outcomes were defined as response to nact  
according to the recist  1.1 criteria and achievement of 
either complete or optimal ids after nact. Secondary out-
comes were defined as recurrence rate, pfs, and os (all with 
reference to the outcome achieved after ids).

All outcome measurements were calculated for the 
cohort overall and for the histologic subtype cohorts.

Statistical Analyses
Differences in the radiologic response rate and the recur-
rence rate between the histopathologic subtype cohorts 
were calculated using the chi-square and Fisher exact tests 
for categorical variables and the Mann–Whitney U-test for 
continuous variables. Logistic regression analyses were 
used to estimate factors predicting complete ids: age at 
diagnosis, age at menopause, extent of disease before 
treatment, radiologic response, histology, and figo stage.

Kaplan–Meier graphs were generated for survival 
functions. The log-rank test was used to compare survival 
curves. Differences were considered statistically signifi-
cant if the 2-sided p value was 0.05 or less. The IBM SPSS 
Statistics software application (version 20: IBM, Armonk, 
NY, U.S.A.) was used to perform the statistical analyses.

RESULTS

The 102 patients included 43% (n = 44) with endometrioid, 
43% (n = 44) with serous, 4% (n = 4) with clear-cell, and 
10% (n  = 10) with other or mixed histologic subtypes of 
eca. Table i shows the patient and tumour characteristics. 
Of the patients with endometrioid eca, 29.5% (n = 13) had 
a grade 1 tumour at diagnosis, 36.4% (n = 16) had a grade 2 
tumour, and 29.5% (n = 13) had a grade 3 tumour. Grade 
was not documented for the remaining 2 patients.

Abnormal bleeding, defined as postmenopausal blood 
loss or metrorrhagia, was the presenting symptom in 82% 
of patients with endometrioid eca and in 36% of patients 
with serous eca; abdominal complaints were the main 
presenting symptom in 39% of patients with serous eca 
and in 11% of patients with endometrioid eca.

The endometrioid and serous carcinomas had different 
patterns of disease spread. In most of the endometrioid 
carcinoma cases, disease spread was primarily lymphatic 
(n  = 13, 30%), followed by intra-abdominal (n  = 8, 18%) 
and extra-abdominal (n = 7, 16%). For serous eca, spread 
was primarily intra-abdominal (n = 19, 43%), followed by 
lymphatic (n = 11, 25%) and extra-abdominal (n = 6, 14%).

In 89% of the patients (n = 91), carboplatin–paclitaxel 
was given as nact. Other nact strategies were carboplatin 
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only (n = 2), carboplatin–epirubicin (n = 2), cisplatin (n = 
6), and cisplatin–doxorubicin (n = 1).

Two thirds of the patients (n  = 69, 68%) received 3 
cycles of nact (range: 1–6 cycles) before ids. Of those 69 
patients, 6 also received neoadjuvant rt, 5 of whom received 
concurrent cisplatin, and 1, carboplatin–paclitaxel. Of the 
remaining 33 patients, 8% (n = 8) received fewer than 3 cy-
cles of nact, 9% (n = 9) received 4 cycles, 5% (n = 5) received 
5 cycles, and 11% (n = 11) received 6 cycles.

Radiologic Response to NACT
Table  ii shows the radiologic response according to the 
recist criteria by histopathologic subgroup. Overall, 4% 

of the patients (n = 4) experienced a complete response, 
and 72% (n = 73) experienced a partial response. No sig-
nificant difference in the radiologic response rate between 
the endometrioid and serous eca subgroups was evident. 
A complete response occurred in 7% of the patients with 
endometrioid eca (n = 3) and in 2% of those with serous eca 
(n = 1); a partial remission occurred in 64% (n = 28) and 
80% (n = 35) of those subgroups respectively. Progressive 
disease was seen in 14% of the patients with endometrioid 
eca (n = 6), in 7% of those with serous eca (n = 3), in 25% of 
those with clear-cell histology (n = 1), and in 10% of those 
with other forms of eca (n  = 1). While receiving nact, 2 
patients died, both as a result of progressive endometrioid 

TABLE I  Baseline characteristics of all included women

Characteristic Endometrial cancer type

All Endometrioid Serous Clear cell Other

Patients (n) 102 44 44 4 10

Age (years) at ...

Diagnosis

Mean 63 63 62 69 62

Range 43–85 43–85 44–79 64–72 52–70

Menopause

Mean 51 50 51 53 51

Range 37–58 37–57 43–58 52–53 48–54

Body mass index

Mean 28 30 26 28 27

Range 17–52 17–52 17–45 24–32 20–44

Parity

Mean 1.8 1.6 1.8 3.0 2.0

Range 0–5 0–5 0–4 2–4 0–3

FIGO stage [n (%)]

IIIA 1 (1) 1 (2.3) 0 0 0

IIIB 9 (8.8) 2 (4.5) 5 (11.4) 0 2 (20)

IIIC1 18 (17.6) 11 (25) 3 (6.8) 2 (50) 2 (20)

IIIC2 3 (2.9) 0 3 (6.8) 0 0

IV 69 (67.6) 29 (65.9) 32 (72.7) 2 (50) 6 (60)

Not specified 2 (2) 1 (2.3) 1 (2.3) 0 0

FIGO = Fédération Internationale de Gynécologie et d’Obstétrique.

TABLE II  Radiologic response according to the Response Evaluation Criteria in Solid Tumors

Response Endometrial cancer type [n (%)]

All
(n=102)

Endometrioid
(n=44)

Serous
(n=44)

Clear cell
(n=4)

Other
(n=10)

Complete 4 (3.9) 3 (6.8) 1 (2.3)

Partial 73 (71.6) 28 (63.6) 35 (79.5) 3 (75) 7 (70)

Stable disease 9 (8.8) 3 (6.8) 5 (11.4) 1 (10)

Progressive disease 11 (10.8) 6 (13.6) 3 (6.8) 1 (25) 1 (10)

Died during treatment 2 (2) 2 (4.5)

Imaging not available 3 (2.9) 2 (4.5) 1 (10)
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eca. No statistical differences were evident in the response 
rates of patients with figo stage iii and iv carcinomas in 
the endometrioid and serous eca subgroups.

IDS
Overall, 78% of the patients (n = 80) underwent ids, with 
60% (n = 48) having a complete debulking, and 29% (n = 
23) having an optimal debulking. Surgery was omitted in 
22 patients, either because of extensive disease (n = 3), pro-
gressive disease (n = 9), stable disease (n = 3), no residual 
disease (n = 3), age (n = 1), pulmonary embolism (n = 1), or 
death (n = 2). Complete debulking was achieved in 62% of 
the endometrioid cases (n = 18) and in 56% of the serous 
cases (n = 22, p = 0.9). Optimal debulking was achieved in 
31% (n = 9) of the endometrioid cases and in 28% (n = 11) of 
the serous cases. Debulking was incomplete for 2 patients 
in the endometrioid group and for 6 patients in the serous 
group. Table iii shows the surgical outcomes.

When surgical outcome was compared for these pa-
tients with figo stages iii and iv disease, no difference in 
outcome between the histopathologic subtypes was found. 
Overall, no significant difference was evident with respect 
to the surgical outcome between the endometrioid and se-
rous eca cases. The logistic regression analysis showed no 
significant contributors to the achievement of complete ids.

Pathology results for residual tumour after surgery 
showed no residual tumour or necrosis in 9 patients 
(11.25%), endometrial intraepithelial carcinoma in 4 pa-
tients (5%), and vital tumour in 67 patients (83.75%).

Adjuvant Therapy After Surgery
Adjuvant treatment consisted of ctx, rt, or hormonal ther-
apy. Adjuvant ctx was given in 69% of the patients who had 
a complete or optimal debulking surgery (n = 49). Only 7% 
(n = 5) received a combination of adjuvant ctx and rt after 
complete or optimal debulking.

Adjuvant rt consisted of at least external-beam ra-
diation and was in most cases combined with vaginal 
brachytherapy. Patients with endometrioid eca more of-
ten received adjuvant rt [46% (n = 20) vs. 23% (n = 10) for  
patients with serous eca].

Recurrence and Survival
The os rate was calculated for complete, optimal, and in-
complete debulking, and for no surgery (Figure 1). Median 
os was 41 months after complete and optimal debulking, 
16 months after incomplete debulking, and 13 months 

for patients who did not undergo surgery. Based on those 
results (no difference in os between complete and optimal 
debulking), the recurrence and os rates were calculated for 
patients who underwent complete and optimal ids after 
nact (n = 71).

The overall recurrence rate for patients after nact and 
complete or optimal ids was 60.6% (n = 43). For patients 
with endometrioid eca, the recurrence rate was 56% (n = 
15), with a median time to recurrence of 18 months; for 
the patients with serous eca, the recurrence rate was 67% 
(n = 22), with a median time to recurrence of 13 months. 
The recurrence rate was not significantly different in the 
endometrioid and serous subgroups (p  = 0.6, Figure  2). 
Median os was 27 months overall; it was 24 months for 
the endometrioid subgroup and 28 months for the serous 
subgroup (p = 0.5, Figure 3).

DISCUSSION

The present study demonstrates that nact followed by 
complete or optimal ids is an effective treatment option 

TABLE III  Outcome of interval debulking surgery after neoadjuvant chemotherapy

Outcome Endometrial cancer type [n (%)]

All
(n=102)

Endometrioid
(n=44)

Serous
(n=44)

Clear cell
(n=4)

Other
(n=10)

No surgery 22 (21.6) 14 (31.8) 5 (11.4) 1 (25) 1 (10)

Surgery 80 (78.4) 30 (68,2) 39 (88.6) 3 (75) 9 (90)

Complete 48 (60) 18 (62.1) 22 (56.4) 2 (66.7) 6 (66.7)

Optimal 23 (28.9) 9 (31) 11 (28.2) 3 (33.3)

Incomplete 9 (11.3) 3 (10.3) 6 (15.4) 1 (33.3)

FIGURE 1  Overall survival curve for all included women.
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for patients with advanced eca who are considered not 
suitable for primary debulking surgery, regardless of his-
tologic type. A survival benefit of 25–28 months might ac-
crue for patients who have complete or optimal debulking 
compared with those having incomplete debulking or no 
surgery; however, the latter results have to be interpreted 
with care, because the sample size is small, and the patients 
who did not have surgery constitute a heterogeneous group 
with poor response to nact.

The results of the present study expand the possibili-
ties for the clinical management of advanced eca, a disease 
notorious for its poor outcome. A recent narrative review 
of nact for advanced-stage eca similarly concluded that, 
based on limited current data, nact followed by ids could 
be considered for patients with poor performance status or 
patients who the surgeon believes would have suboptimal 
debulking if surgery were to be attempted11.

The treatment strategy of nact followed by ids is 
commonly used in patients with advanced ovarian 
cancer. Both the European Organisation for Research 
and Treatment of Cancer 55971 trial12 and the recently 
published chorus trial13 demonstrated that, in patients 
with advanced-stage ovarian cancer, nact followed by 
ids, compared with primary debulking surgery, has a 
similar outcome and fewer complications. Interestingly, 
the results of the foregoing studies with respect to surgical 
outcome (complete and optimal debulking) are compa-
rable to our findings for patients with advanced serous 
eca12. A small retrospective study comparing nact with 
primary debulking surgery for stage iv serous eca (n = 44) 
did not find a significant difference in surgical outcome 
or pfs and os between the two strategies. And yet patients 
receiving nact experienced significantly reduced surgery 
durations and shorter hospital stays8.

The results of our analyses, including all histologic 
subtypes of eca, are in line with previously published stud-
ies showing a high rate of response to nact and a high rate 
of complete ids after nact specifically for advanced serous 
eca4,8,9,14–16. A retrospective study by Bristow et al.17 about 
the role of primary cytoreductive surgery in figo stage iv 
serous eca showed a survival benefit for patients who had 
complete debulking compared with those who had optimal 
or incomplete debulking.

The present study also substantiates the importance 
of debulking surgery in patients with eca, even with the 
benefit of nact, as discussed in the European Society for 
Medical Oncology–European Society of Gynaecological 
Oncology–European Society for Radiotherapy and On-
cology Consensus Conference on Endometrial Cancer18.

We observed wide variation with respect to adjuvant 
treatment, which was often patient-tailored. That observa-
tion is in line with our expectations, because no guidelines 
for this treatment strategy have been established, although 
a recent publication contains recommendations18. Most 
patients in the present study received at least 3 cycles of 
ctx, with rt applied more often in cases of endometrioid 
eca than in cases of serous eca.

The survival benefit observed with complete and op-
timal ids after nact probably depends equally on patient 
factors and tumour biology19,20. The patients who did not 
have surgery were a heterogeneous group comprising 
those who had a complete radiologic response and those 
with progressive disease or high morbidity who might not 
have been suitable for ids, regardless of the response to 
nact. And yet the numbers are small, and hence the results 
should be interpreted with caution. In future, it might be 
possible to use molecular markers such as stathmin21 or to-
poisomerase 2-alpha22 to predict the preoperative response 

FIGURE 2  Progression-free survival after complete or optimal debulk-
ing for serous and endometrioid endometrial cancer.

FIGURE 3  Overall survival after complete or optimal debulking for 
serous and endometrioid endometrial cancer.
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to nact. Whether those or other biomarkers could be used 
in clinical practice should be further explored.

Another interesting development is the introduction 
of the ctx response score as a prognostic factor for survival 
in patients with high-stage ovarian cancer treated with 
nact followed by ids. The ctx response score has low inter- 
observer variation and high reproducibility, and shows a 
significant correlation with pfs23,24. Its prognostic value 
for os when correcting for completeness of cytoreduction 
varies with the study in which it is used24–26. Given that no 
central histopathology review of the specimens in our study 
was conducted, we cannot draw any conclusions about that 
effect in our patients with eca.

We observed an overall recurrence rate of 61% after 
nact and complete or optimal debulking. In the recently 
published data from portec-3, a recurrence rate of 31% was 
reported for patients with figo stage iii eca receiving ad-
juvant chemoradiotherapy and 42% for patients receiving 
adjuvant rt, based on 5-year failure-free survival. Unfor-
tunately, because of the limited number of patients and the 
fact that that most patients received adjuvant ctx with or 
without radiation, we could not compare the various adju-
vant treatment approaches in our study cohort undergoing 
ids. As expected, compared with outcomes in portec-327, 
outcomes in the present study were substantially worse, 
given the highly selected groups with good performance 
status in portec-3 and the patients not suitable for a pri-
mary surgical approach in our study.

The strength of the present study is that it constitutes 
the largest series so far of patients with advanced eca of 
all histology types who were treated with nact followed 
by ids. We did not limit the study to serous and endome-
trioid eca because the histologic diagnosis was based on 
preoperative histology, and as recently demonstrated in 
a cross-sectional study and a meta-analysis, agreement 
on tumour grade between the preoperative endometrial 
sampling and the final diagnosis is only moderate28,29. 
Moreover, data were collected in 3 well-organized referral 
centres in different countries.

A major limitation of the study is its retrospective na-
ture. Information about the decision to offer nact followed 
by ids was therefore individual and not well documented 
in all cases, making for a heterogeneous group. The de-
cision for the particular treatment strategy might have 
been influenced by performance status and the presence 
of comorbidities, which might lead to selection bias. We 
have no additional information about those data. Another 
fact to consider when interpreting the data is that the figo 
stage was not determined by surgery, and hence patients 
could potentially have been “understaged.” Moreover, 
only patients who were treated at the referral centres were 
included; however, that factor is unlikely to have caused a 
selection bias, because all patients with gynecologic cancer 
who do not receive standard treatment are discussed at the 
tumour board of the referral centres. It was not possible 
to retrieve information about how many women with ad-
vanced eca were treated with primary debulking surgery. 
Finally, no central pathology review of tumour histology 
before treatment was conducted. It is well known that the 
differential diagnosis between primary uterine serous and 
primary ovarian serous cancer can be challenging in small 

samples of tumour tissue, even with the aid of additional 
markers30. However, we do not think that uncertainty in the 
differential would have altered the outcomes in this study, 
given that a large cohort analysis (n = 12,336) showed no 
difference in outcome between serous cancers of ovarian 
and uterine origin31.

As demonstrated in the present multicentre study, the 
incidence of patients with advanced eca not suitable for 
primary surgical treatment is low; improving knowledge 
about treatment strategies for this specific group of patients 
is therefore difficult. Central international registration of 
these rare uterine cancers as initiated by the European 
Network of Individual Treatment in Endometrial Cancer 
and sharing the outcome of treatment modalities could 
contribute to improved decision-making for individual 
patients with advanced age and comorbidities32.

CONCLUSIONS

The present observational study indicates that nact fol-
lowed by ids is a suitable noninferior treatment strategy for 
patients with advanced eca who are not considered suitable 
for primary surgery, regardless of histopathologic subtype. 
Compared with incomplete or no surgery, complete or op-
timal debulking after nact could lead to a survival benefit 
of 25–28 months; however, those data must be interpreted 
with care, given the retrospective nature of the study. No 
significant difference was evident in radiologic response 
rate, percentage of complete ids, recurrence rate, pfs, or os 
between the endometrioid and serous eca subtypes. The 
treatment options for this group of patients are limited and 
have to be explored.
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