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Introduction

Type II endometrial cancer with clear cell or papillary serous 
histology exhibits distinct biological behavior from type I 
endometrial cancer (1). This specific disease accounts for 
only 10% of all endometrial cancer cases, but analysis of 
historical data has shown a propensity for early extrauterine 
tumor spreading and a worse prognosis (2, 3). To date, ran-
domized trials for this specific type of cancer are very rare 
due to the relatively low disease incidence. As such, pub-
lished studies of adjuvant therapy are mainly extracted from 
heterogeneously treated patients (4, 5).
Currently, the standard front-line treatment for type II endo-
metrial cancer includes surgical staging (or maximal deb-
ulking for the gross disease) and adjuvant chemotherapy, 
which is similar to the treatment for epithelial ovarian cancer. 
However, although treatment mechanisms for relapsed epi-
thelial ovarian cancer have been well established, specific 
treatment for relapsed type II endometrial carcinoma has 

yet to be defined due to the lack of randomized trials for this 
relatively rare disease (6, 7).
The role of intraperitoneal (IP) chemotherapy in the treat-
ment of epithelial ovarian cancer has been well established 
from published randomized trials (8-10). Nevertheless, three 
ongoing large-scale randomized trials are being conducted 
to examine the efficacy of carboplatin-based IP chemo-
therapy in the treatment of epithelial ovarian cancer (11, 12). 
In contrast, only one study of IP chemotherapy as a front-line 
therapy for type II endometrial cancer has been published 
thus far (13). Moreover, to the best of our knowledge, the role 
of salvage IP chemotherapy for relapsed type II endometrial 
cancer has yet to be elucidated. 
In this work, we conducted a case-control study to evalu-
ate the role of salvage IP chemotherapy for relapsed type II 
endometrial cancer. Eleven patients who were diagnosed 
with relapsed type II endometrial cancer were presented with 
peritoneal spread and received salvage IP chemotherapy after 
secondary cytoreductive surgery; these patients constituted 
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the case group. Concurrently, twenty-two patients with the same 
diagnosis who received salvage systemic chemotherapy, consti-
tuted the control group. Both overall survival and instantaneous 
hazard function were compared between the case group and 
the control group. Additionally, IP treatment-related toxicities 
were detailed. 

Material and Methods

Study population 
This study entailed a retrospective analysis of prospectively 
collected data from an electronic health care database. Data 
was obtained from consecutive patients who were diagnosed 
with relapsed type II endometrial cancer between January 2000 
and December 2012. These patients also underwent second-
ary cytoreductive surgery for a residual tumor less than 1 cm. 
Selection criteria for secondary cytoreductive surgery must 
meet either of the following two criteria: (1) solitary tumor 
recurrence and (2) diffuse intraperitoneal spreading without 
evidence of bowel obstruction. 
We selected patients who received salvage IP chemotherapy to 
serve as the case group. Accordingly, each patient in the case 
group was matched 1:2 to the control group, which was defined 
as patients who received salvage intravenous chemotherapy 
after secondary cytoreductive surgery for a residual tumor less 
than 1 cm. 
The institutional review board of Taipei Veterans General 
Hospital, Taiwan approved the current study. The procedures 
used in this study were conducted in accordance with the 
guidelines of the Declaration of Helsinki as it pertains to human 
subject experimentation (14).

Definition of secondary cytoreductive surgery 
After a panel discussion that involved multidisciplinary care 
providers, once secondary cytoreductive surgery was consid-
ered appropriate for patients diagnosed with a relapsed dis-
ease; they were informed about the possibility of a secondary 
cytoreductive surgery. In cases when operation of the stomach, 
bowel, liver, diaphragm, spleen, or pancreas were seemingly 
necessary, consultation with an expert in the field of general 
surgery was issued in advance. If the patient had undergone an 
ostomy procedure, then a specific care team was consulted for 
wound care service and ostomy education. 
Surgery that was performed only to relieve symptoms (e.g., 
relief of bowel obstruction) and performed strictly for palliative 
purposes (e.g., abscess drainage) or surgery within the context 
of primary therapy (e.g., second-look laparotomy or interval 
cytoreductive surgery) were excluded from the definition of 
secondary cytoreductive surgery. 

Definition of salvage chemotherapy for the case group and the 
control group
The dosing schedules for the case group included IP delivery 
of a platinum (cisplatin (Abiplatin®; TEVA pharmaceutical, 
Petah Tikva, Israel) or carboplatin (Paraplatin®; Bristol-Myers 
Squibb Co, Princeton, NJ, USA) agent. Dosing of cisplatin 
(100 mg/m2) or carboplatin (either AUC 5 or 6) occurred in 

2 L of normal saline. This agent was administered via Tenck-
hoff catheters that were implanted during the secondary 
cytoreductive surgery. Concurrently, intravenous delivery of 
paclitaxel (Taxol®, Bristol-Myers Squibb Co.; Princeton, NJ, 
USA) dosing at 175 mg/m2 was administered the same day. In 
summary, the case group received IP platinum plus intrave-
nous paclitaxel.
The dosing schedule for the control group consisted of intra-
venous delivery of a platinum agent, dosing at cisplatin (100 
mg/m2) or carboplatin (either AUC 5 or 6), plus the intravenous 
delivery of paclitaxel (175 mg/m2) on the same day. In sum-
mary, the control group received intravenous platinum plus 
intravenous paclitaxel.
The dosing schedules for both the case group (i.e., salvage IP 
chemotherapy) and the control group (i.e., salvage systemic 
chemotherapy) were repeated every three weeks for a total of 
six assigned cycles, provided that the serum creatinine concen-
tration was less than or equal to 2.0 mg/dL, the white-cell count 
was higher than 3,000/mm3, and the platelet count was higher 
than 80,000/mm3. 

Safety evaluation
The effects of treatment-related toxicities were evaluated 
according to the National Cancer Institute Common Terminology 
Criteria for Adverse Events (NCI-CTCAE v4.0; http://ctep.cancer.
gov/). Toxicity profiles, such as fever for more than 3 days, as 
well as hematological, cardiovascular, renal, and neurological 
profiles were recorded. In addition, IP catheter-related com-
plications, including infection and obstruction, were also mea-
sured during the courses of treatment. 

Statistical analysis
Continuous variables are presented as the mean (±standard 
deviations) and were compared using the Student’s unpaired 
t-test. Categorical variables are presented as counts and 
percentages and were compared using the χ2 test when 
appropriate (expected frequency>5). Tumor response was 
evaluated at 1 month after completion of chemotherapy 
using the RECIST criteria, version 1.1 (15). Overall survival is 
defined from the date of the first diagnosis to the date of the 
last follow-up or death. The date of last follow-up was set as 
December 31, 2015. An analysis of survival was conducted 
using the Kaplan-Meier method, and the survival of each 
group was compared using the log-rank test. Moreover, the 
hazard function, which is also called the instantaneous fail-
ure rate and force of mortality, was plotted for both the case 
group and the control group (16).
All analyses were performed using STATA SE version 12 (Stata 
Corp.; College Station, Texas, USA), and p<0.05 was consid-
ered statistically significant.

Results

Figure 1 depicts the process of case selection and matching. 
Initially, ninety-seven patients were identified. After the first 
round of screening, patients who met the defined criteria, 
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including those with mixed tumors of endometrioid histology 
(n=12), missing surgical records (n=1), and missing follow-up 
data (n=4), were excluded. The remaining patients (n=82) 
then entered a second round of screening. Those who met 
the following defined criteria were also excluded: those with 
other cancers (n=3), non-cancer specific deaths (n=2), no 
recurrence (n=13), age <20 or >80 years, and treatment 
with systemic chemotherapy (n=47). The remaining patients 
formed the case group, which consisted of patients who were 
diagnosed with relapsed type II endometrial cancer and who 
had residual tumors less than 1 cm in diameter; these patients 

received IP chemotherapy after secondary cytoreductive sur-
gery. The case group was 1:2 matched to the control group, 
which consisted of patients who were diagnosed with relapsed 
type II endometrial cancer and who had residual tumors less 
than 1 cm in diameter; these patients received systemic che-
motherapy after secondary cytoreductive surgery. 
Table 1 outlines the demographics and clinical characteris-
tics of the recruited patients (n=11) who received salvage IP 
chemotherapy. Among these, nine patients (81.8%) were diag-
nosed with serous carcinoma, while the remaining two patients 
were diagnosed with the clear cell subtype. A total of seven 
patients (63.6%) completed the six assigned IP cycles. Most of 
the reasons for the discontinuation of IP chemotherapy were 
due to catheter obstruction.
Next, a Kaplan-Meier overall survival curve was constructed 
for the case group and the control group. The median overall 
survival (95% confidence interval) was 40.5 (25.5–56.2) months 
for the case group versus 28.0 (18.0–37.0) for the control group 
[hazard ratio=0.37 (0.15–0.95); p=0.032, by the log-rank test] 
(Figure 2).
Figure 3 presents the hazard function for both the case con-
trol groups. The hazard rate shows a significantly higher and 
steeper curve, which implies that patients in the control group 
always faced a higher instantaneous risk of death than the case 
group during the entire follow-up.
Lastly, grade 3 or 4 toxicities during IP chemotherapy were 
tabulated (Table 2). The most commonly observed toxicity 
was of gastrointestinal origin (81.8%). Toxicities that involved 
hematological, cardiovascular, neurological, and catheter-
related complications were not different from those that were 
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Figure 2. Kaplan-Meier overall survival for the case group (IP thera-
py) and the control group (systemic therapy)

Figure 1. Flow chart describing the screening process of included patients
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published in reports of IP chemotherapy for ovarian cancer 
(8-10).

Discussion

In the current matched case-control study, we aimed to analyze 
the efficacy of salvage IP chemotherapy for the treatment of 
relapsed type II endometrial cancer. Our data was in agreement 
with the results of published randomized trials of IP chemo-
therapy for ovarian cancer, and show that salvage IP chemo-
therapy yields a significantly longer overall survival than salvage 

systemic chemotherapy. Furthermore, the completion rate for 
the six assigned IP cycles (7/11, 63.6%) and the toxicity profiles 
were comparable to those in published IP randomized trials 
for ovarian cancer. Taken together, salvage IP chemotherapy is 
worthy of consideration as a potential novel therapy for patients 
with relapsed type II endometrial cancer. 
Uterine clear cell carcinoma and uterine papillary serous car-
cinoma are subtypes of type II endometrial cancer that show 
aggressive biological behavior and a predilection for deep 
myometrial invasion, lympho-vascular space invasion, and a 
propensity for peritoneal spreading (17-19). Additionally, in 
the setting of relapsed type II endometrial cancer, peritoneal 
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Figure 3. Hazard curve for the case group (IP therapy) and the con-
trol group (systemic therapy)

Table 1. Baseline demographics and clinical characteristics of patients receiving salvage IP chemotherapy (n=11)

			   ECOG  
Case			   performance 		  Presenting	 Completed	 Reason for	 Tumor 
No.	 Age	 Histology	 score	 Tumor location	 symptoms	 cycles	 discontinuation 	 response

1	 54	 Serous	 1	 Peritoneal spreading	 Ascites	 6	 NA	 Partial

2	 61	 Serous	 0	 Bowel, unspecified 	 Fatigue 	 6	 NA	 Partial

3	 53	 Serous	 1	 Peritoneal spreading	 Bloating sensation	 6	 NA	 Complete

4	 66	 Clear cell	 0	 Peritoneal spreading	 Ascites	 4	 Catheter 	 Stable 
							       obstruction	

5	 59	 Serous	 1	 Spleen metastases	 Poor appetite	 6	 NA	 Partial

6	 71	 Serous	 2	 Peritoneal + liver surface 	 Bloating sensation	 3	 Catheter	 Stable 
				    spreading			   obstruction	

7	 67	 Clear cell	 1	 Peritoneal spreading	 Ascites	 6	 NA	 Progressed

8	 75	 Serous	 1	 Peritoneal spreading	 Ascites	 6	 NA	 Stable 

9	 64	 Serous	 1	 Sigmoid colon + small bowel	 Bloating sensation	 6	 NA	 Partial

10	 71	 Serous	 1	 Peritoneal spreading	 Bloating sensation	 4	 Catheter 	 Stable 
							       obstruction	

11	 62	 Serous	 0	 Bowel, unspecified	 Ascites	 5	 Catheter-induced	 Complete 
							        infection 	

IP: intraperitoneal; ECOG: Eastern Cooperative Oncology Group; NA: not applicable

Table 2. Patients experiencing grade 3 and 4 toxicity dur-
ing IP chemotherapy (n=11)

	 Grade 3 	 Grade 4 	 Overall 

Treatment-related fever	 0	 0	 0 (0%)

Neutrophil count	 3	 1	 4 (36.4%)

Anemia 	 1	 0	 1 (9.1%)

Platelet	 2	 0	 2 (18.2%)

Gastrointestinal	 8	 1	 9 (81.8%)

Cardiovascular	 1	 0	 1 (9.1%)

Neurologic 	 4	 1	 5 (45.5%)

Renal 	 1	 0	 1 (9.1%)

Catheter-related infection	 NA	 NA	 2 (18.2%)

Catheter obstruction	 NA	 NA	 1 (9.1%)

IP: intraperitoneal; NA: not applicable



spreading is the major presenting symptom in the majority of 
involved cases (18, 20). Thus, the peritoneal cavity provides a 
sanctuary site for the development of local therapies (i.e., IP 
chemotherapy).
Currently, no specific tailored treatment exists for relapsed type 
II endometrial cancer due to the rarity of this disease. Still, the 
current gold standard treatment for relapsed type II endometrial 
cancer is the same as that for relapsed type I endometrial cancer, 
which is based on a series of published phase III randomized trials 
that focused on the efficacy of chemotherapy (7, 21-25). However, 
given the apparent differences in clinical behavior between type I 
and type II endometrial cancers, it has been suggested that treat-
ments should be tailored according to the histologic type. To date, 
potential chemotherapy regimens for relapsed type II endometrial 
cancer include cisplatin, cyclophosphamide, topotecan, doxoru-
bicin, and pegylated liposomal doxorubicin (26). Furthermore, 
patients with relapsed type II endometrial cancer are unlikely 
to be successfully treated with surgery or radiation as salvage 
treatments, and demonstrate a less favorable response rate to 
chemotherapy than patients with endometrioid cancer (27). As 
such, the development of novel treatment modalities for relapsed 
type II endometrial cancer is imperative. 
In addition to the established role of IP chemotherapy in the treat-
ment of epithelial ovarian cancer, according to published random-
ized trials, IP chemotherapy even shows long-term survival ben-
efits that extend beyond 10 years. The long-term survival benefits 
may encourage more clinicians to adopt IP chemotherapy in their 
communities (28). Nonetheless, according to a recent report, the 
adoption of IP chemotherapy is an underused strategy for eligible 
patients in general, and the integration of IP chemotherapy into 
clinical practice varies significantly among institutions (29). Thus, 
the implementation of IP chemotherapy merits further education 
and encouragement for gynecologic oncologists.
The current study has two primary advantages. First, the cur-
rent study adopted IP delivery of platinum plus intravenous 
delivery of paclitaxel, whereas a previous study adopted IP 
delivery of platinum plus intravenous delivery of doxorubicin 
and cyclophosphamide (13). Apparently, the regimen used in 
the current study is favorable with respect to modern practices 
for endometrial cancer treatment. Second, aside from epithelial 
ovarian cancer, the current study found that IP chemotherapy is 
potentially feasible and useful in the treatment of relapsed type 
II endometrial cancer. 
Some limitations of our study should be emphasized. First, we 
acknowledge the lack of some important patient-level informa-
tion in the current work. For example, socioeconomic factor has 
been linked to cancer mortality, and the lack of this information 
may lead to biased results (30). Second, follow-up protocols 
after secondary cytoreductive surgery were not strictly defined 
(e.g., frequency of image study), which means that the exact 
timing of the relapse was in doubt. Third, because the current 
study is essentially a retrospective study, many factors relevant 
in the front-line treatment setting were not as strictly controlled 
as for those in a randomized trial. As such, the results of overall 
survival may have been prone to major bias. Lastly, the sample 
size in the platinum-refractory/resistant group is relatively small, 
which may have affected the validity of the conclusion. 

In conclusion, this matched case-control study reveals that 
salvage IP chemotherapy may potentially confer longer overall 
survival than conventional systemic chemotherapy in the treat-
ment of relapsed type II endometrial cancer. Moreover, salvage 
IP chemotherapy is associated with comparable IP-related tox-
icities compared with those of previously published randomized 
trials for epithelial ovarian cancer. This study may widen the 
application of IP chemotherapy, but a prospective study with an 
adequate sample size is still needed to validate its application. 
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