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Introduction

Endometrial cancer (EC) is the most common gynecologi-
cal cancer in developed countries, with a lifetime risk of 
2.8%.1 Generally, EC is considered a disease related to 
good prognosis, since the majority of patients are diag-
nosed at an early stage of disease. However, prognosis 
strongly depends on stage of disease and type of tumor 
growing into the uterus. Serous EC accounts for about 
10% of all endometrial cancer. Although they are uncom-
mon with respect to the endometrioid counterpart, serous 

ECs are responsible for up to 40% of all recurrences and 
deaths related to EC.2

Serous EC resembles high-grade ovarian carcinoma 
more than endometrioid EC. In fact, they are characterized 
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by the tendency to spread into the peritoneal cavity.3 
Interestingly, it is estimated that more than 30% of patients 
with no uterine invasion had stage III or IV disease diag-
nosed through surgical staging.4 Treatment of serous EC 
with peritoneal implants (i.e., carcinomatosis, stage IVB) 
is represented by primary cytoreduction followed by adju-
vant platinum-based chemotherapy. Residual disease at 
surgery is considered one of the main prognostic factors.5 
However, the high burden of disease does not allow per-
forming a complete cytoreductive procedure. Accumulating 
evidence in the setting of ovarian cancer suggested that in 
case of unresectable disease, neoadjuvant chemotherapy 
followed by interval debulking surgery is a valid alterna-
tive to primary upfront debulking surgery.6 Neoadjuvant 
chemotherapy allows removing disease judged to be unre-
sectable at primary surgical exploration.7 Data from 2 ran-
domized trials, in the setting of ovarian cancer, suggested 
that interval debulking guarantees similar survival out-
come as primary cytoreduction.8,9

Only limited evidence on the safety and effectiveness 
of neoadjuvant chemotherapy in stage IVB serous EC is 
available. Few series of advanced stage EC treated with 
neoadjuvant chemotherapy are described.10-12

We describe our experience with advanced stage serous 
EC treated with neoadjuvant chemotherapy plus interval 
debulking surgery for unresectable disease. In order to 
provide a fair comparison between the 2 therapeutic strate-
gies (interval debulking surgery vs primary cytoreduc-
tion), we performed a case control study, applying a 
propensity-matched analysis.

Methods

This investigation is a retrospective study involving 
patients undergoing surgery for advanced stage serous EC 
between January 2005 and December 2016 at National 
Cancer Institute, Milan, Italy. After approval from institu-
tional review board, we retrospectively searched medical 
records of all patients having surgery for serous EC. All 
patients gave written informed consent for data collection 
for research purpose.

Inclusion criteria were (1) age ⩾18 years, (2) primary 
surgery for serous EC, (3) stage IVB disease, and (4) fol-
low-up longer than 30 days. Staging system and architec-
tural grade were reported in accord to the International 
Federation of Obstetrics and Gynecologists (FIGO) state-
ments.13 Generally, during the study period, surgical staging 
consisted of hysterectomy, bilateral salpingo-oophorectomy, 
peritoneal (washing, random peritoneal biopsies, omentec-
tomy), and retroperitoneal (pelvic and para-aortic lymphad-
enectomy) staging for patients having apparent uterine 
confined disease. In case of intraperitoneal spread, the surgi-
cal aim was to remove all macroscopic disease located in the 
abdomen. Retroperitoneal procedures were limited in cases 
of suspected nodes located in the pelvic and para-aortic 
area. Bulky nodes were removed in all cases. Details of our 

surgical treatment are reported elsewhere.14 The same team 
of expert surgeons performed all surgical procedures. 
Laparoscopic staging is performed in apparent uterine-con-
fined disease. In case of gross intra-abdominal disease, open 
surgery represents the standard of care. Over the study 
period, there were no significant differences in the facilities 
available for patient care. Other aspects of patient manage-
ment unrelated to surgical approach remained consistent 
over time. Operative times were recorded from the first skin 
incision to the last skin suture. Blood loss was estimated 
from the contents of suction devices. Hospital stay was 
counted from the first postoperative day. Intraoperative 
complications included any damage to surrounding struc-
tures. Postoperative complications were assessed using the 
Accordion grading system.13 We reported complications 
occurring within 30 days after surgery.

Adjuvant treatment was proposed to all patients with 
stage IVB uterine serous carcinoma. Different adjuvant 
strategies varied over the study period, as previously 
reported. Basically, adjuvant chemotherapy consisted of 6 
cycles of platinum-based chemotherapy (with or without 
cyclophosphamide, epirubicin, or paclitaxel). Follow-ups 
were scheduled every 3 months during the first year, every 
4 months during the second year, every 6 months within the 
first 5 years after surgery, and annually thereafter. During 
follow-up examination, clinical examination was carried 
out. Additionally, patients underwent periodic radiologic 
evaluations and serum markers tests, on the basis of patient 
and disease characteristics. Recurrences were recorded at 
the time of regular follow-up visits and confirmed by histo-
logic examination or imaging evaluation (when possible).

Statistical analysis

Owing to the nonrandomized nature of the study design 
and the possible allocation biases arising from the retro-
spective comparison between groups, we performed a 
propensity-matched analysis. Propensity-matched com-
parison attempts to estimate the effect of a treatment by 
accounting for possible factors (e.g., constitutional varia-
bles) that predict receiving the treatment. Propensity-
matched comparison aims to reduce biases rising from 
different covariates. Propensity score was developed 
through a multivariable logistic regression model. Age, 
body mass index, CA125 levels, and year of surgery were 
included in the model. Patients undergoing neoadjuvant 
chemotherapy plus interval debulking surgery were 
matched 1:1 to patients selected to a cohort of women 
undergoing primary surgery. A detailed description of pro-
pensity matching is provided elsewhere.15 Basic descrip-
tive statistics were used to describe the 2 populations. 
Differences in categorical variables were analyzed using 
the Fisher exact test. Odds ratio (OR) and 95% confidence 
interval (95% CI) were calculated for each comparison. t 
Test and Mann-Whitney test were used to compare con-
tinuous variables as appropriate. Survival outcomes 



94 Tumori Journal 105(1)

(disease-free survival [DFS] and overall survival [OS]) 
were estimated using Kaplan-Meier model. The log-rank 
test was used to compare the risk of developing recurrence 
and the risk of death between the 2 groups over the time. p 
Values <0.05 were considered statistically significant. 
Statistical analysis was performed with GraphPad Prism 
version 6.0 (GraphPad Software, San Diego, CA) and 
IBM-Microsoft SPSS version 20.0 (SPSS Inc., Chicago, 
IL) for Macintosh.

Results

Overall, 94 patients had surgery for serous EC during the 
study period. Thirty-four (41.4%) patients were diagnosed 
with a stage IVB EC due to the presence of peritoneal dis-
ease. Fifteen (41.1%) patients had neoadjuvant chemother-
apy followed by interval debulking surgery; 19 (55.8%) 
patients had primary cytoreduction. Among this latter 
group, 15 (78.9%) patients were selected, using a propen-
sity matched algorithm, and compared 1:1 with patients 
having neoadjuvant chemotherapy. As results of propensity 
matching, baseline characteristics of patients included were 
similar between groups (Table 1). Details of neoadjuvant, 
operative, and adjuvant treatments are reported in Table 2. 
Patients with neoadjuvant chemotherapy plus interval 
debulking surgery had shorter length of hospital stay (4 
[1.40] vs 6 [2.5] days; p=0.011) compared with patients in 
the control group. Moreover, patients in the neoadjuvant 
chemotherapy group experienced a trend toward shorter 
operative time (127 [62] vs 177.6 [84.5] minutes; p=0.072) 
and lower transfusion rate than patients in the control group 
(6.6% vs 33.3%; p=0.067). Cytoreduction rate was similar 
between groups (p=0.962). All patients had optimal cytore-
duction. No difference in postoperative morbidity was 
recorded (Table 3). Survival outcomes are similar between 
groups. Median DFS was 12.0 vs 15.3 months in the exper-
imental vs control group (p=0.663; log-rank test). Median 
OS was 16.7 vs 18.0 months in the experimental vs. control 
group (p=0.349; log-rank test).

Discussion

The present study reported outcomes of patients with unre-
sectable stage IVB serous EC having neoadjuvant chemo-
therapy plus interval debulking surgery. First, patients 

undergoing interval debulking experienced similar out-
comes to patients having primary cytoreduction. Second, 
patients having neoadjuvant chemotherapy plus interval 
debulking surgery experienced a shorter operative time 
and shorter length of hospital stay than patients having pri-
mary surgery. However, morbidity rate was similar 
between groups. Third, oncologic outcomes are poor in 
both groups.

Limited evidence on the role of neoadjuvant chemo-
therapy in serous EC is available. Recently, Rabinovich10 
reviewed the current literature on the use of neoadjuvant 
chemotherapy in the treatment of advanced EC. The 
review pointed out that the execution of neoadjuvant 
chemotherapy rather than primary surgery is associated 
with similar oncologic results, improved debulking rates, 
and reduced postoperative morbidity.10 However, only 106 
cases were identified and the majority (more than 70%) 
were retrospective case reports and case series.10

Eto et al.16 investigated the application and outcomes of 
different treatment modalities for 426 patients with stage 
IVB EC. They observed that primary surgery followed by 
adjuvant therapy is offered to only 66% of patients. Among 
the entire cohort of 426 patients, only 59 (13.8%) had neo-
adjuvant chemotherapy followed by interval debulking 
surgery: 35 (59.3%) and 24 (40.7%) patients had endome-
trioid and nonendometrioid EC.16 Comparing outcomes of 
different treatment modalities, they concluded that pri-
mary chemotherapy followed by surgery might be a useful 
treatment modality in advanced stage EC not suitable for 
primary surgery.

As aforementioned, data on stage IVB serous EC are 
scant. Vandenput et al.12 investigated the efficacy of neo-
adjuvant chemotherapy in a single-arm study of 30 patients 
with stage IV EC. Serous, clear cell, and endometrioid EC 
accounted for 27 (90%), 1 (3%), and 2 (7%) cases, respec-
tively. After the exclusion of patients judged to have unre-
sectable disease (n=4) and patients who had progression 
during neoadjuvant chemotherapy (n=2), 24 patients had 
interval debulking surgery. All had optimal cytoreduction 
(100% of patients having surgery and 80% of patients 
included). Complete cytoreduction was achieved in 22 
patients (92% of patients having surgery and 73% of 
patients included).12

Wilkinson-Ryan et al.11 reported outcomes of 10 stage 
IV serous EC having interval debulking surgery. The 

Table 1. Main characteristics of the study population.

Cases (n=15) Controls (n=15) p

Age, y, mean ± SD 63.3 ± 9.3 65.5 ± 4.7 0.461
Body mass index, kg/m2, mean ± SD 28.0 ± 3.7 27.3 ± 7.0 0.217
Live births, median (range) 2 (0–4) 2 (0–5) 0.838
Menopausal state, n (%) 13 (86.7) 14 (93.3) 0.543
Smokers, n (%) 5 (33.3) 3 (20.0) 0.682
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authors compared outcomes of those patients with a con-
trol group of 34 patients having primary surgery followed 
by adjuvant chemotherapy. They observed that patients 

having neoadjuvant chemotherapy experienced a shorter 
operative time and length of hospital stay in comparison to 
the controls. However, complete cytoreduction was 

Table 2. Characteristics of diagnosis and management of the study population.

Cases (n=15) Controls (n=15) p

Modality of primary diagnosis, n (%) 0.962
 Pipelle 2 (13.3) 2 (13.3)  
 Vabra curette 4 (26.7) 6 (40.0)  
 Other 9 (60.0) 7 (46.7)  
CA125 levels, mean (SD) 325 (421.2) 371.4 (402.5) 0.891
Preoperative imaging study, n (%)  
 Transvaginal ultrasound 1 (6.7) 1 (6.7)  
 Computerized tomography 10 (66.7) 9 (60.0) 0.718
 Magnetic resonance imaging 6 (40.0) 6 (40.0)  
 Positron emission tomography 3 (20.0) 7 (46.7)  
Neoadjuvant chemotherapy, n (%)  
 Yes 15 (100) 0 (0) < 0.001
 No 0 (0) 15 (100)  
Type of neoadjuvant chemotherapy, n (%)  
 Paclitaxel–doxorubicin–cisplatin (TAP) 0 (0)  
  6 cycles 3 (20.0)  
 Paclitaxel–carboplatin 0 (0)  
  3 cycles 5 (33.3) < 0.001
  4 cycles 2 (13.3)  
  5 cycles 2 (13.3)  
  6 cycles 3 (20.0)  
Type of surgery, n (%)  
 Open 15 (100) 13 (86.7) 0.483
 Laparoscopy 0 (0) 2 (13.3)  
Surgical procedures, n (%)  
 Hysterectomy plus bilateral salpingo-oophorectomy 15 (100) 15 (100) 0.999
 Omentectomy 15 (100) 15 (100) 0.999
 Bowel resection 1 (6.7) 3 (20.0) 0.597
 Peritonectomy 7 (46.7) 15 (100) 0.002
 Diaphragmatic peritonectomy 2 (13.3) 5 (33.3) 0.389
 Splenectomy 0 2 (13.3) 0.482
Lymphadenectomy, n (%)  
 Not performed 8 (53.3) 10 (66.6) 0.459
 Pelvic 1 (6.7) 2 (13.4)  
 Pelvic + lomboaortic 6 (40.0) 3 (20.0)  
Residual disease, n (%) 0.962
 0 14 (93.3) 13 (86.7)  
 <1 cm 1 (6.7) 2 (13.3)  
 >1 cm 0 0  
Type of adjuvant therapy, n (%)  
 Paclitaxel–doxorubicin–cisplatin (TAP) 0 (0) 1 (6.7)  
 Paclitaxel–carboplatin  
  2 cycles 3 (20.0) 0 (0)  
  3 cycles 10 (66.7) 0 (0) 0.008
  4 cycles 0 (0) 1 (6.7)  
  6 cycles 1 (6.7) 13 (86.7)  
 Gemcitabine 6 cycles 1 (6.7) 0 (0)  
 Maintenance with bevacizumab (26 cycles) 0 (0) 1 (6.7)  
 Brachytherapy 0 (0) 1 (6.7)  
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achieved in 7 out of 10 (70%) women and 11 out of 34 
(32.3%) women having neoadjuvant chemotherapy and 
primary surgery, respectively (p=0.06). Survival outcomes 
were similar between groups as well. However, a possible 
selection bias between groups might impair the interpreta-
tion of these results.

Our study is the first investigation that aimed to reduce 
a possible allocation bias, applying a propensity-matched 
algorithm. In our study, we selected 2 homogenous groups 
of patients, thus reducing possible limitations. The sample 
size and the retrospective single-center study design are 
the main weaknesses of the present study. The propensity 
matching is the main strength of our study. In absence of 
randomized controlled trials, well-designed retrospective 
or prospective studies are the best way to evaluate out-
comes. Although propensity matching does not correct for 
nonmeasurable variables (that are commonly corrected 
with the process of randomization), it aims to mimic a ran-
domized study, reducing possible allocation biases 
between groups.

Two additional points of the present study deserve to be 
addressed. (1) Our study is aimed to audit our experience 
with neoadjuvant chemotherapy and interval debulking 
surgery for patients with advanced serous EC. Although 
we observed that oncologic outcomes are comparable 
between interval and primary debulking surgery, our study 
is underpowered to assess oncologic effectiveness of the 
procedures. In fact, the small sample size did not allow us 
to assess the real impact of the 2 treatment modalities. (2) 
All procedures were performed by skilled surgeons with 
background in gynecologic oncology; therefore, our 
results are not projectable for a setting that lacks high 
oncologic experience.

In conclusion, we report outcomes of patients having 
neoadjuvant chemotherapy plus interval debulking due to 
unresectable serous endometrial cancer. Despite the small 
sample size of the study, we observed that treatment modal-
ity did not influence morbidity rates and oncologic out-
comes. Further studies are warranted in order to investigate 
the role of neoadjuvant chemotherapy in stage IVB EC.
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