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Abstract

Objective.—To examine survival of women with stage I–II endometrioid endometrial cancer 

whose peritoneal cytology showed malignant or atypical cells (abnormal peritoneal cytology).

Methods.—This is a multi-center retrospective study examining 1668 women with stage I–II 

endometrioid endometrial cancer who underwent primary hysterectomy with available peritoneal 

cytology results between 2000 and 2015. Abnormal peritoneal cytology was correlated to clinico-

pathological characteristics and oncological outcome.

Results.—Malignant and atypical cells were seen in 125 (7.5%) and 58 (3.5%) cases, 

respectively. On multivariate analysis, non-obesity, non-diabetes mellitus, cigarette use, and 

lympho-vascular space invasion were independently associated with abnormal peritoneal cytology 

(all, P < 0.05). Abnormal peritoneal cytology was independently associated with decreased 

disease-free survival (hazard ratio 3.07, P < 0.001) and cause-specific survival (hazard ratio 3.42, 

P = 0.008) on multivariate analysis. Abnormal peritoneal cytology was significantly associated 

with increased risks of distant-recurrence (5-year rates: 8.8% versus 3.6%, P = 0.001) but not 

local-recurrence (5.2% versus 3.0%, P = 0.32) compared to negative cytology. Among women 
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with stage I disease, abnormal peritoneal cytology was significantly associated with an increased 

risk of distant-recurrence in the low risk group (5-year rates: 5.5% versus 1.0%, P < 0.001) but not 

in the high-intermediate risk group (13.3% versus 10.8% P = 0.60). Among 183 women who had 

abnormal peritoneal cytology, postoperative chemotherapy significantly reduced the rate of 

peritoneal recurrence (5-year rates: 1.3% versus 9.2%, P = 0.039) whereas postoperative 

radiotherapy did not (7.1% versus 5.5%, P = 0.63).

Conclusion.—Our study suggests that abnormal peritoneal cytology may be a prognostic factor 

for decreased survival in women with stage I–II endometrioid endometrial cancer, particularly for 

low-risk group.
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1. Introduction

In 2009 the International Federation of Gynecology and Obstetrics (FIGO) revised the 

endometrial cancer staging system; abnormal peritoneal cytology was no longer included in 

the FIGO staging system [1]. The exclusion of abnormal peritoneal cytology from the 

current staging system is likely due to lack of evidence regarding the prognostic impact of 

abnormal peritoneal cytology in endometrial cancer [2-7].

Contrary, there has been mounting evidence for decreased survival in women with 

endometrial cancer who have abnormal peritoneal cytology [8-19]. Because these studies 

were conducted in heterogeneous populations across various stages and histology types with 

relatively limited sample size (median, n = 292), the exact population in which evaluation of 

peritoneal cytology would be beneficial in the management of endometrial cancer remains 

undetermined [2-19].

Theoretically, abnormal peritoneal cytology will be most likely impactful in women with 

early-stage endometrioid endometrial cancer. This is based on the rationale that women with 

non-endometrioid endometrial cancer (any stages) and with advanced-stage endometrioid 

endometrial cancer receive postoperative chemotherapy regardless of peritoneal cytology 

results per the current treatment guidelines [20].

In early-stage endometrioid endometrial cancer, the vast majority of women usually do not 

receive adjuvant therapy, or receive radiotherapy if indicated [20,21]. Therefore, if abnormal 

peritoneal cytology indeed alters recurrence patterns in this population, particularly for 

distant-recurrence, consideration of adjuvant chemotherapy would be reasonable because 

chemotherapy as opposed to radiotherapy seems to be a more applicable treatment approach 

for abnormal peritoneal cytology [14]. The objective of the study was to examine 

associations of abnormal peritoneal cytology and survival in stage I–II endometrioid 

endometrial cancer.
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2. Materials and methods

2.1. Study population

This is a multicenter retrospective observational study conducted in two United States 

institutions and four Japanese institutions. Institutional Review Board approval was obtained 

at each site. Eligibility criteria were consecutive women with stage I–II, grade 1–3 

endometrioid adenocarcinoma of the endometrium who underwent primary hysterectomy-

based surgical treatment with available peritoneal cytology results between January 1, 2000 

and December 31, 2015. Exclusion criteria were absence of hysterectomy, use of 

neoadjuvant therapy, stage III-IV disease, non-endometrioid histology, synchronous 

malignancy at endometrial cancer diagnosis, and lack of peritoneal cytology results. Some of 

the patients were included within the context of our previous study [22-24].

2.2. Clinical information

Among eligible cases, patient demographics, treatment type, pathology results, and survival 

outcomes were abstracted. Patient demographics included age, race, body mass index (BMI, 

kg/m2), pregnancy history, medical comorbidities (hypertension, diabetes mellitus, 

hypercholesterolemia), cigarette use, and surgical history (tubal sterilization). Treatment 

type included route of hysterectomy (abdominal versus minimally-invasive), use of 

lymphadenectomy (pelvic and paraaortic), and type of adjuvant therapy (radiotherapy, 

chemotherapy, or none).

For pathology results, tumor grade (1, 2, or 3), cervical stromal tumor invasion (yes versus 
no), depth of myometrial tumor invasion (<50% versus ≥50%), lympho-vascular space 

invasion (LVSI; yes versus no), and peritoneal cytology test results (malignant cells, atypical 

cells, or negative) were collected from records for hysterectomy-based surgical staging. In 

our institutions, peritoneal cytology is generally collected at the beginning of surgery.

For survival outcome, disease-free survival (DFS) and cause-specific survival (CSS) were 

recorded. Among recurrent cases, anatomical locations were collected (local- versus distant-

recurrence). Data entry into a de-identified data sheet was performed by co-investigators in 

each participating institution, and the principal investigator reviewed all the data for 

accuracy and consistency.

2.3. Study definition

Cutoffs for age (<60 versus ≥60 years) and BMI (<30 versus ≥30 kg/m2) were based on 

previous studies [22-24]. Cancer stage was re-classified based on the 2009 FIGO staging 

system [1]: stage IA refers disease with myometrial tumor invasion of <50% whereas stage 

IB refers disease with myometrial tumor invasion of ≥50%. Stage II disease refers tumors 

with cervical stromal invasion. Tumor grade was based on the FIGO classification: ≤5% 

solid component for grade 1, 6–50% solid component for grade 2, and >50% solid 

component for grade 3 [25]. Presence of malignant or atypical cells on peritoneal cytology 

was defined as abnormal peritoneal cytology in this study whereas absence of malignant or 

atypical cells was defined as negative cytology.
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DFS was defined as the time interval between the date of hysterectomy and the date of the 

first recurrence of endometrial cancer or the last follow-up date if there was no recurrence. 

CSS was defined as the time interval between the date of hysterectomy and the date of death 

due to endometrial cancer, and the alive status at last follow-up or death from other causes 

were censored. Local-recurrence was defined as recurrence in the vaginal cuff or pelvis. 

Distant-recurrence was defined as recurrence other than local-recurrence, grouped into 

peritoneal, lymphatic, or hematogenous recurrence.

Among stage I endometrial cancer, the high-intermediate risk group was defined either by 

the ESMO-ESGO-ESRTO criteria (stage IA grade 3 endometrioid tumor, stage IA-B grade 

1–2 endometrioid tumor with LVSI) [26], the PORTEC criteria for unstaged cases (≥2 out of 

the following 3 risk factors: age ≥ 60 years, grade 3 tumors, and myometrial invasion ≥50%) 

[27], or the GOG-099 criteria for staged cases (3 risk factors for age < 50 years, ≥2 risk 

factors for age 50–69 years, and ≥1 risk factors for age ≥ 70 years; LVSI, grade 2–3 tumors, 

and myometrial invasion ≥50% for risk factors) [28]. We used 50% for the cutoff of 

myometrial invasion instead of >66% in this study.

Low-intermediate risk group was defined per GOG-099 criteria for staged cases: stage IB 

cases that did not meet high-intermediate risk group. Intermediate risk group was defined 

per the ESMO-ESGO-ESTRO criteria (stage IB grade 1–2 endometrioid tumor without 

LVSI) [26]. Low risk group was defined per the modified NCCN criteria (stage IA grade 1–2 

endometrioid tumors) or the ESMO-ESGO-ESTRO criteria (stage IA grade 1–2 

endometrioid tumors without LVSI) [20,26].

2.4. Statistical consideration

The primary interest of analysis was to identify the clinico-pathological factors associated 

with abnormal peritoneal cytology in women with stage I–II endometrioid endometrial 

cancer. The secondary interests of analysis were to examine the association of abnormal 

peritoneal cytology with recurrence pattern and survival in this study population. We also 

examined the utilization of peritoneal cytology during the study period.

Normality of continuous variables was examined with the Kolmogorov-Smirnov test, 

expressed with mean (±standard deviation) or median (interquartile range) as appropriate. 

Statistical significance of continuous variables in more than two groups was examined by 

the one-way ANOVA test or the Kruskal-Wallis H test as appropriate. Statistical significance 

of ordinal and categorical variables was examined by the chi-square test.

A binary logistic regression model was used to identify the independent clinico-pathological 

factors for abnormal peritoneal cytology (malignant or atypical cells versus negative). In this 

model, all the patient and tumor factors with P < 0.05 on univariate analysis were entered in 

the initial model, and only the significant covariates with P < 0.05 in the final model were 

kept in the final model (conditional backward). Magnitude of statistical significance was 

expressed with odds ratios (OR) and 95% confidence intervals (CI). The Hosmer-Lemeshow 

test was used to assess goodness-of-fit in the final model, and P > 0.05 was interpreted as a 

good-fit model.
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In order to predict a subgroup of women with increased risk of abnormal peritoneal 

cytology, a recursive partitioning analysis was performed to construct a regression-tree 

model for abnormal peritoneal cytology [29]. All independent risk factors of abnormal 

peritoneal cytology were entered in the analysis, and the chi-square automatic interaction 

detector method was used for the model. Among the determined nodes in this analysis, 

incidences of abnormal peritoneal cytology were evaluated.

For survival analysis, a log-rank test for univariate analysis and a Cox proportional hazard 

regression model for multivariate analysis were utilized. The Kaplan-Meier method was 

used to construct survival curves. For multivariate analysis, covariates entered in the initial 

model were the statistically significant variables in univariate analysis (cutoff, P < 0.05). 

Conditional backward method was then used to determine the independent prognostic factor 

for survival. Magnitude of statistical significance was expressed with hazard ratios (HR) and 

95% CI.

Among stage I disease, various sensitivity analyses were performed to examine the 

association of abnormal peritoneal cytology and survival or recurrence pattern. These 

included women with high-intermediate risk, low-intermediate risk, intermediate risk, and 

low risk groups defined as above. All statistical tests were two-tailed, and a P < 0.05 was 

considered statistically significant. Statistical Package for the Social Sciences (IBM SPSS, 

version 24.0, Armonk, NY, USA) was used for the analyses. The STROBE guidelines were 

used to outline the results of retrospective observational study [30].

3. Results

The patient selection schema is shown in Fig. 1. Among 2679 women, there were 2420 

women who underwent primary hysterectomy. Of those, women with stage III-IV disease (n 
= 398), non-endometrioid histology (n = 171), and synchronous tumors (n = 128) were 

excluded. The remaining 1723 women with stage I–II endometrioid endometrial cancer who 

underwent primary hysterectomy were examined for peritoneal cytology results. After 55 

(3.2%) women who did not undergo peritoneal cytology evaluation were excluded, a total of 

1668 women were available for analysis.

When utilization of peritoneal cytology was examined among 1723 women with stage I–II 

endometrioid endometrial cancer who underwent primary hysterectomy-based surgical 

treatment, there was a significant decrease in the proportion of surgery with peritoneal 

cytology evaluation during the study period (before 2010 versus 2010 or later, 99.2% versus 
96.0%, P < 0.001).

There were 125 (7.5%, 95% CI 6.2–8.8) women with malignant cells and 58 (3.5%, 95% CI 

2.6–4.4) women with atypical cells recorded in the peritoneal cytology results. Patient 

demographics are shown in Table 1. On univariate analysis, race, body habitus, 

hypertension, diabetes mellitus, cigarette use, hysterectomy mode, use of pelvic and 

paraaortic lymphadenectomy, LVSI, and postoperative chemotherapy use were all 

significantly associated with peritoneal cytology results (all, P < 0.05).
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On multivariate analysis (Table 2), obesity (adjusted-OR 0.57, 95% CI 0.39–0.84, P = 0.004) 

and diabetes mellitus (adjusted-OR 0.52, 95% CI 0.31–0.87, P = 0.013) were independently 

associated with reduced risk of abnormal peritoneal cytology. On the contrary, cigarette use 

(adjusted-OR 2.26, 95% CI 1.60–3.20, P < 0.001) and LVSI (adjusted-OR 1.89, 95% CI 

1.31–2.74, P = 0.001) were independently associated with increased risk of abnormal 

peritoneal cytology.

Based on these four independent risk factors for abnormal peritoneal cytology, a regression-

tree model was constructed to identify a subgroup of women with increased risks of 

abnormal peritoneal cytology (Fig. 2). There were 1649 women who had information for all 

four risk factors. Of those women, non-obese smokers (n = 228, 13.8%) had the highest 

incidence of abnormal peritoneal cytology results (23.2%), followed by non-smokers whose 

tumor had LVSI (n = 198, 12.0%) with a 17.2% incidence of abnormal peritoneal cytology 

results. In contrast, obese non-smokers whose tumors had no LVSI (n = 491, 29.8%) had the 

lowest incidence of abnormal peritoneal cytology (4.5%).

The median follow-up time of women who were censored at the last visit was 3.5 years. 

There were 86 women who had disease recurrence or death due to endometrial cancer during 

the follow-up in this study population. On univariate analysis, peritoneal cytology results 

were significantly associated with DFS (5-year rates: 85.4% for malignant cells, 88.1% for 

atypical cells, and 93.9% for negative cytology results, P = 0.001; Fig. 3A).

On multivariate analysis (Table 3), abnormal peritoneal cytology was independently 

associated with decreased DFS compared to negative cytology (adjusted-HR 3.07, 95% CI 

1.81–5.23, P < 0.001). Moreover, abnormal peritoneal cytology was independently 

associated with decreased CSS (adjusted-HR 3.42, 95% CI 1.39–8.42, P = 0.008). There was 

no difference in DFS between the malignant cells group and the atypical cells group on 

multivariate analysis (adjusted-P = 0.45; Supplemental Table S1).

Women who had abnormal peritoneal cytology had a significantly increased risk of distant-

recurrence compared to those who had negative cytology (5-year rates: 8.8% versus 3.6%, 

HR 2.99, 95% CI 1.61–5.52, P = 0.001; Fig. 3B). On the contrary, women who had 

abnormal peritoneal cytology had a similar local-recurrence risk compared to those who had 

negative cytology (5-year rates: 5.2% versus 3.0%, HR 1.60, 95% CI 0.71–3.61, P = 0.32; 

Fig. 3C).

When anatomical sites of distant-recurrence were further stratified, abnormal peritoneal 

cytology was particularly associated with increased risk of peritoneal recurrence (HR 10.1, 

95% CI 3.77–27.2, P < 0.001). Among 183 women who had abnormal peritoneal cytology, 

use of postoperative chemotherapy was significantly associated with decreased risk of 

peritoneal recurrence (5-year rates: 1.3% versus 9.2%, P = 0.039; Fig. 3D) whereas 

postoperative radiotherapy was not (7.1% versus 5.5%, P = 0.63). Similarly, among 125 

women in the malignant cells group, use of postoperative chemotherapy was significantly 

associated with decreased risk of distant recurrence (HR 0.20, 95% CI 0.04–0.93, P = 0.04) 

while radiotherapy was not (P = 0.68).
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Various sensitivity analyses were performed in stage I disease (Table 4). Among women in 

the high-intermediate risk group, abnormal peritoneal cytology was not associated with 

recurrence risk and recurrence pattern per the GOG-099 criteria (5-year rates: 13.3% versus 
10.8%) and the ESMO-ESGO-ESTRO criteria (6.2% versus 9.9%) (all, P > 0.05). However 

among women in the low-risk group per the modified NCCN criteria, abnormal peritoneal 

cytology was significantly associated with increased risk of distant-recurrence (5-year rates: 

5.8% versus 1.3%, HR 5.71, 95% CI 2.03–16.0, P = 0.001) but not local-recurrence (P = 

0.18). The magnitude of statistical significance for distant-recurrence was even larger among 

the low risk group per the ESMO-ESGO-ESTRO criteria (5-year rates: 5.5% versus 1.0%, 

HR 7.46, 95% CI 2.28–24.4, P < 0.001).

4. Discussion

Our study found that abnormal peritoneal cytology is a prognostic indicator for decreased 

survival in early-stage endometrioid endometrial cancer. Moreover, abnormal peritoneal 

cytology is associated with distant failure particularly in women with low risk endometrial 

cancer, and use of postoperative chemotherapy decreased peritoneal recurrence.

Findings of our study are similar to prior studies that demonstrated abnormal peritoneal 

cytology as a marker for increased disease recurrence and mortality [8-19]. However, given 

heterogeneous study populations in these prior reports, our study is more specific and 

clinically meaningful, as we solely examined endometrioid type early-stage disease utilizing 

a large and homogenous study population.

Prior studies, including ours, have been conflicting in demonstrating the significance of 

abnormal peritoneal cytology on endometrial cancer prognosis [2-19]. We interpreted that 

study size, stage distribution, and rate of abnormal peritoneal cytology were grossly similar 

between the studies demonstrating prognostic impact and those that did not (Supplemental 

Table S1). One possible explanation to elucidate the differences in outcome is that quality of 

peritoneal cytology evaluation may differ across the studies. Indeed, a prior study showed 

that quality of peritoneal cytology (scalloped clusters versus well-defined edges) correlates 

with recurrence risk [11]. No other studies, including ours, examined quality of peritoneal 

cytology, and this may be possibly the factor leading to differences in outcome between 

“positive” and “negative” studies.

Differences in outcome of women with abnormal peritoneal cytology were also seen even in 

a subset of stage I endometrial cancer. A prior study reported that abnormal peritoneal 

cytology is predictive of survival in intermediate but not in low risk disease [10]. Another 

study also failed to show that abnormal peritoneal cytology was a prognostic factor in low 

and intermediate risk groups [7]. In our study, opposite findings were observed in that 

abnormal peritoneal cytology correlated with increased distant-recurrence in the low risk 

group but not in the low-intermediate and high-intermediate risk groups. This inconsistency 

across studies may be due to differences in postoperative therapy patterns. In our patients, a 

fraction of patients received chemotherapy in the low risk group whereas in other studies this 

was not the case [7, 10].
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Differences in recurrence patterns were also seen across studies. A prior study has shown 

that abnormal peritoneal cytology is associated with increased risk of both local- and distant-

recurrences among women with clinical stage I endometrial cancer [8]. Our study is 

different from this other study in that they included extra-uterine disease and non-

endometrioid histology. By limiting the study population to early-stage endometrioid 

disease, we found that abnormal peritoneal cytology only increases risk of distant- but not 

local-recurrence.

Unique aspects of our study include characterization of clinico-pathological factors 

associated with abnormal peritoneal cytology. We found that obese and diabetic women 

were less likely to have abnormal peritoneal cytology. These factors represent classic type I 

tumors that result in less-aggressive tumor behavior [31]. On the contrary, cigarette use was 

associated with an increased risk of abnormal peritoneal cytology. While exact causality 

remains unknown it indirectly points toward carcinogenic effects related to cigarette use.

Past years have witnessed a marked paradigm shift in the surgical treatment modality for 

endometrial cancer from laparotomy to minimally-invasive surgery (9.3% to 61.7% between 

2006 and 2011) [32]. In our study, there was a relatively low rate of minimally-invasive 

hysterectomy (30.1%), likely due to the fact that total laparoscopic hysterectomy was only 

recently approved as a treatment modality in Japan.

While there may be a concern that minimally-invasive surgery may potentially miss omental 

or upper abdominal tumor implants, multiple studies have shown that a minimally-invasive 

approach has comparable effects on survival compared to the open approach [32,33]. 

Another theoretical concern may be an increased risk of atypical cells in peritoneal cytology 

with intra-uterine manipulator use [34]. In our study, however, a minimally-invasive 

approach was not associated with an increased risk of atypical cells (3.6% versus 3.4%). 

Moreover, our prior analyses, which demonstrated no association between use of an intra-

uterine manipulator during minimally-invasive hysterectomy and peritoneal cytology or the 

likelihood of LVSI, suggest a negligible effect of intrauterine manipulator use on tumor 

dissemination [35,36]. Additionally, because the current study population was limited only 

to early-stage endometrioid disease, no conclusion can be made regarding other histologies. 

Collectively, this controversy merits further investigations.

Strengths of this study include rigorous inclusion and exclusion criteria and one of the 

largest sample sizes in the literature. Weaknesses of this study include that this is a 

retrospective study that may miss possible confounders. For instance, we do not have 

information on diagnostic modality prior to hysterectomy, including hysteroscopy use that 

may disseminate tumor cells into the peritoneal cavity [37]. Additionally, exact indications 

for postoperative therapy could not be abstracted. Therefore, we do not know if adjuvant 

therapy was given for abnormal peritoneal cytology versus other reasons. This is particularly 

concerning because this study was conducted in multiple institutions and countries with 

possible variable treatment approaches.

Limitations of the study include that central pathology review was not performed to confirm 

abnormal cytology results. We examined cases with atypical cells on peritoneal cytology and 
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demonstrated that survival was similar between malignant and atypical cytology groups. 

While this can be an intriguing finding, it may be premature to conclude that significance of 

atypical cells on survival is the same as malignant cells unless detailed pathology review of 

archived slides is performed. Another limitation is the lack of molecular profiling. Mounting 

evidence has demonstrated that molecular signature plays a pivotal role in tumor progression 

and survival in endometrial cancer [38]. Thus, it remains unknown if abnormal peritoneal 

cytology is driven by certain oncogenic signaling factors versus clinico-pathological factors 

as shown in our study (Fig. 2).

A possible clinical implication of our study may be in the area of adjuvant therapy for low 

risk endometrial cancer. To date, the utility of adjuvant chemotherapy has not yet been 

determined in early-stage endometrioid disease with abnormal peritoneal cytology [31]. 

While our study suggested that chemotherapy use may possibly reduce peritoneal and 

distant recurrences among low risk women with abnormal peritoneal cytology, further 

studies are required before one can make this a definitive conclusion. This is particularly 

applicable when the peritoneal cytology result shows atypical cells. In such a case, 

additional evaluation of the cytology specimen would be necessary, including 

immunohistochemistry studies as well as expert review, to distinguish reactive change versus 
possible malignant cells. Further study in a prospective fashion is warranted to address this 

clinical dilemma.

Per the society’s current consensus for post-treatment surveillance in low risk endometrial 

cancer, follow-up evaluations are recommended every six months for the first two years 

followed by annual examination [39]. However, given our findings of considerably increased 

risks of recurrence in the presence of abnormal peritoneal cytology in the low risk group, it 

may be reasonable for gynecologic oncologists to follow these women per the high risk 

surveillance protocol (follow-up every three months for the first two years, every six months 

between years two and five, and annually thereafter). Moreover, we found that there is a 

significant decrease in the utilization of peritoneal cytology after the implementation of the 

new FIGO staging system. While we do not know if this decrease reflects the change in 

staging system, routine evaluation of peritoneal cytology may be considered until its value is 

fully determined [15].
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HIGHLIGHTS

• Examined abnormal peritoneal cytology (APC) in early-stage endometrial 

cancer.

• Incidence of APC was ~10% (malignant cells 7.5%, atypical cells 3.5%).

• Non-obese smoker had the highest incidence of APC (>20%).

• APC was independently associated with decreased survival.

• In low risk stage I disease, APC was associated with distant recurrence.
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Fig. 1. 
Study selection schema.
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Fig. 2. 
Regression-tree model for abnormal peritoneal cytology. Abbreviations: BMI, body mass 

index; and LVSI, lympho-vascular space invasion.
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Fig. 3. 
Kaplan-Meier curves. Log-rank test for P-values. Y-axes are truncated to 0–50% or 50–

100%. Kaplan-Meier curves were constructed based on peritoneal cytology results for (A) 

disease-free survival, (B) cumulative incidence for distant-recurrence, (C) cumulative 

incidence for local-recurrence. Among cases with abnormal peritoneal cytology (D) 

cumulative incidence for peritoneal recurrence is shown based on postoperative 

chemotherapy use
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Table 2

Independent risk factors for abnormal peritoneal cytology.

Characteristic Univariate Multivariate

OR (95% CI) P-value OR (95% CI) P-value

BMI (kg/m2)

 < 30 1 1

 ≥ 30 0.26 (0.15–0.43) <0.001 0.57 (0.39–0.84) 0.004

Diabetes mellitus

 No 1 1

 Yes 0.22 (0.10–0.47) <0.001 0.52 (0.31–0.87) 0.013

Cigarette use

 No 1 1

 Yes 2.88 (1.95–4.26) <0.001 2.26 (1.60–3.20) <0.001

LVSI

 Absent 1 1

 Present 1.78 (1.15–2.77) 0.01 1.89 (1.31–2.74) 0.001

A binary logistic regression model for multivariate analysis (malignant or atypical cells versus negative). All the patient and tumor factors with P < 
0.05 on univariate analysis were entered in the initial model, and only the significant covariates with P < 0.05 in the final model are shown 
(conditional backward). Hosmer-Lemeshow test indicates goodness-of-fit in the final model (P = 0.72). Significant P-values are emboldened. 
Abbreviations: BMI, body mass index; LVSI, lympho-vascular space invasion; OR, odds ratio; and CI, confidence interval.
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Table 3

Independent prognostic factors (multivariate analysis).

Characteristic Disease-free survival Cause-specific survival

HR (95% CI) P-value HR (95% CI) P-value

Age (years)

 <60 1 1

 ≥60 2.41 (1.53–3.80) <0.001 3.18 (1.34–7.57) 0.009

BMI (kg/m2)

 <30 1

 ≥30 0.22 (0.06–0.77) 0.018

Grade

 1–2 1 1

 3 2.39 (1.38–4.15) 0.002 5.58 (2.45–12.7) <0.001

Myometrial invasion

 Inner half 1 1

 Outer half 1.79 (1.07–2.99) 0.025 2.55 (1.05–6.20) 0.038

Cervical stromal invasion

 Absent 1

 Present 2.70 (1.48–4.95) 0.001

LVSI

 Absent 1 1

 Present 2.09 (1.25–3.50) 0.005 3.43 (1.41–8.32) 0.006

Peritoneal cytology

 Negative cytology 1 1

 Abnormal cytology
a 3.07 (1.81–5.23) <0.001 3.42 (1.39–8.42) 0.008

Postop radiotherapy

 No 1

 Yes 1.88 (1.07–3.30) 0.028

Postop chemotherapy

 No 1 1

 Yes 0.52 (0.29–0.93) 0.026 0.30 (0.13–0.72) 0.007

Cox proportional hazard regression models for P-values. All the covariates with P < 0.05 on univariate analysis were entered in the initial model, 
and only the significant covariates with P < 0.05 in the final model are shown (conditional backward). Significant P-values are emboldened. 
Abbreviations: BMI, body mass index; LVSI, lympho-vascular space invasion; HR, hazard ratio; and CI, confidence interval.

a
Malignant or atypical cells on peritoneal cytology results.
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