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Abstract

Background: To examine the association between malignant peritoneal cytology and survival in 

women with early-stage endometrioid endometrial cancer.

Methods: This is a retrospective cohort study using the Surveillance, Epidemiology, and End 

Results Program from 2010 to 2016. Women with stage I endometrioid endometrial cancer who 

had peritoneal cytology testing at hysterectomy were examined (N = 24,800). Characteristics and 

survival related to malignant peritoneal cytology were assessed. The propensity score inverse 

probability of treatment weighting was used to balance the measured covariates.
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Findings: Malignant peritoneal cytology was reported in 1081 (4.4%) women. In multivariable 

analysis, stage IB disease and moderately/poorly differentiated tumours were associated with an 

increased likelihood of malignant peritoneal cytology (both P < 0.05). In a weighted model, 

malignant peritoneal cytology was associated with decreased cause-specific survival (5-year rates, 

92.1% versus 96.8%, hazard ratio [HR] 1.98, 95% confidence interval [CI] 1.56–2.52) and overall 

survival (89.4% versus 93.1%, HR 1.41, 95% CI 1.16–1.72). In sensitivity analyses, malignant 

peritoneal cytology was associated with decreased overall survival in the high–intermediate-risk 

group (5-year rates, 77.8% versus 83.6%, HR 1.57, 95% CI 1.20–2.06) and decreased cause-

specific survival in the low-risk group (95.4% versus 98.0%, HR 1.64, 95% CI 1.01–2.68). In the 

high–intermediate-risk group with malignant peritoneal cytology, postoperative chemotherapy was 

associated with improved overall survival compared to whole pelvic radiotherapy (5-year rates, 

82.7% versus 64.6%, HR 0.36, 95% CI 0.14–0.96). This association was not observed in negative 

cytology cases (81.5% versus 79.7%, HR 0.78, 95% CI 0.53–1.14).

Interpretation: Malignant peritoneal cytology may be associated with decreased survival in 

stage I endometrioid endometrial cancer.
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1. Introduction

Globally, endometrial cancer remains the most common gynaecologic malignancy in 

developed countries such as Europe and the United States of America (USA) [1]. 

Endometrial cancer commonly presents as an early-stage endometrioid tumour [2,3], and a 

hysterectomy-based surgery is the standard treatment for this disease [4]. Endometrial 

cancer is staged surgically based on tumour factors identified in the surgical specimen, and 

tailored postoperative therapy is based on these factors to reduce disease relapse [4,5]. Thus, 

identifying additional prognostic factors can potentially further optimise the postoperative 

management of endometrial cancer.

One such prognostic factor may be malignant peritoneal cytology, which was an element of 

the Fédération Internationale de Gynécologie et d’Obstétrique (FIGO) cancer staging system 

before the 2009 revision [6]. The removal of malignant peritoneal cytology from the cancer 

staging system was presumably due to the lack of a prognostic impact in some publications 

[7,8]. However, multiple studies have also demonstrated worse oncologic outcomes in the 

setting of malignant peritoneal cytology [9–20], and the current National Comprehensive 

Cancer Network (NCCN) guidelines continue to recommend the evaluation of peritoneal 

cytology at the time of hysterectomy [4]. As the above-mentioned studies are limited either 

by small sample sizes or non-stratification according to histology type or cancer stage, 

further studies are warranted to assess the prognostic impact of malignant peritoneal 

cytology in endometrial cancer patients.

Mounting evidence supports that endometrioid and non-endometrioid tumours have distinct 

molecular and clinical characteristics [2,21]. Early-stage endometrioid endometrial cancer 

represents the most common subgroup and carries a favourable prognosis, but the survival 
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impact of malignant peritoneal cytology specific to this subset of patients has not been 

thoroughly examined [22]. The objective of this study was to examine the association 

between malignant peritoneal cytology and survival in women with early-stage endometrioid 

endometrial cancer.

2. Materials and methods

2.1. Data source

This is a retrospective observational study examining the National Cancer Institute’s 

Surveillance, Epidemiology, and End Results (SEER) program [23]. The SEER program is 

the largest population-based tumour registry in the USA and has been in operation for more 

than four decades. The program covers ~35% of the US population in the latest version, and 

their data are publicly available and deidentified. Patient identification, data entry and 

rigorous quality control for the program are managed by registered trained personnel [24]. 

University of Southern California Institutional Review Board exempted this study because of 

the use of deidentified, publicly available data.

2.2. Study eligibility

Women with stage I (T1/N0-x/M0-x) endometrioid endometrial cancer who had peritoneal 

cytology performed at the time of hysterectomy were examined from 2010 to 2016. The 

starting point of 2010 was chosen because FIGO revised the cancer staging schema in 2009 

and the SEER program has information for peritoneal cytology testing during the study 

period. Patients with stages II–IV disease, an unknown tumour stage, with non-endometrioid 

tumours, a secondary tumour diagnosis or who did not undergo hysterectomy were excluded 

from the analysis. Peritoneal cytology results with suspicious, but not confirmed malignant 

cytology were also excluded.

2.3. Clinical information

Information abstracted from the database included patient demographics, tumour 

characteristics, treatment type and survival outcomes. Patient demographics included age, 

year of diagnosis, race/ethnicity, registry area, insurance status and marital status. Tumour 

characteristics included tumour differentiation, T-stage, tumour size and peritoneal cytology 

results. Treatment types included hysterectomy type, performance of pelvic and para-aortic 

lymph node dissection, number of sampled nodes and postoperative therapy modalities. 

Survival outcomes included follow-up duration after the endometrial cancer diagnosis, vital 

status and cause of death. Survival status in the program is externally linked to the National 

Death Index for validation [25].

2.4. Study definition

For the exposure group allocation, Collaborative Stage Site-Specific Factor 2 was used to 

interpret the peritoneal cytology result as malignant peritoneal cytology (code, 010) or 

negative peritoneal cytology (code, 000) [26,27]. For the outcome measures, cause-specific 

survival (CSS) was defined as the interval between the endometrial cancer diagnosis and 

death due to endometrial cancer. Overall survival (OS) was defined as the interval between 
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the endometrial cancer diagnosis and death from any cause. Women who had no survival 

event at the last follow-up were censored.

For the subcohorts, the high–intermediate-risk group was defined as the presence of ≥2 of 

the following three risk factors: age ≥60 years, high-grade tumour and myometrial invasion 

≥50% per the PORTEC definition [28]. This group also included poorly differentiated 

tumour with myometrial invasion ≥50%. The low-risk group was defined as stage IA low-

grade endometrioid tumours modified by the NCCN guidelines [4].

Histology type was based on the International classification of diseases for oncology, 3rd 

edition (ICD-O-3)/World Health Organisation histological classification as described 

previously [29]. The American Joint Committee on Cancer (AJCC) staging classification 

schema was used for defining T-stage. Low-grade tumour was defined as well- and 

moderately-differentiated tumours and high-grade tumour was defined as poorly 

differentiated tumour [30,31]. Lymphadenectomy performance was verified with the SEER 

coding for “Regional Nodes” that was introduced in 1988 and has not changed since. 

Postoperative therapy was grouped based on the use of radiotherapy and chemotherapy 

types.

2.5. Statistical considerations

The primary step of the analysis was to identify the independent characteristics associated 

with malignant peritoneal cytology. A binary logistic regression model was fitted, and all the 

pre-/intra-operative factors with a P value <0.05 in the univariable analysis were entered into 

the final multivariable model. Multicollinearity was assessed with variance inflation factor 

and the Hosmer–Lemeshow test was used to assess the goodness-of-fit in the final model. A 

P value >0.05 was interpreted as a good-fit model [32]. Effect size was expressed with 

adjusted odds ratio and 95% confidence interval (CI).

The second step of the analysis was to assess the survival outcomes related to malignant 

peritoneal cytology. The propensity score inverse probability of treatment weighting (PS-

IPTW) method was used to balance the potential confounding of measured covariates 

between the two groups [33]. The PS was computed by fitting a multivariable binary logistic 

regression model for the malignant peritoneal cytology status [34]. All measured covariates 

were entered into the model. The PS-IPTW approach assigned women with malignant 

peritoneal cytology a weight of 1/PS and those who had negative peritoneal cytology were 

assigned a weight of 1/(1-PS). Stabilised weights were used, and the threshold technique 

was used at the first and 99th percentile of the weight distribution [33].

The size effect in the weighted model was assessed between the two groups, and a 

standardised difference (SD) of >0.20 was interpreted as the presence of size effect for 

clinical imbalance between the groups [35]. The Kaplan–Meier method was used to 

construct survival curves, and Cox proportional hazard regression models were fitted to 

estimate hazard ratio (HR) with 95% CI for malignant peritoneal cytology. The proportional 

hazard assumption was tested and satisfied without interaction over time.
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Various sensitivity analyses were undertaken to assess the robustness of the study results. 

First, the significance of malignant peritoneal cytology on survival outcomes was assessed in 

the high–intermediate-risk and the low-risk group. Second, survival outcomes were assessed 

per postoperative therapy types (whole pelvic radiotherapy [WPRT] versus chemotherapy) in 

the high-–intermediate-risk group, stratified by the peritoneal cytology results. Third, 

association of malignant peritoneal cytology and survival outcome was assessed in low-

grade and high-grade tumours. Fourth, doubly robust adjustment was performed for the 

covariates exhibiting size effect between the two groups in the weighted model (SD > 0.2). 

Last, a generalized boosted model, a class of machine learning method, was fitted to 

determine the weight as an alternative analytic approach.

All statistical analyses were based on two-sided hypotheses and a P value <0.05 was 

considered to be statistically significant. Statistical Package for Social Sciences (version 

25.0, Armonk, NY, USA) and R version 3.5.3 (R Foundation for Statistical Computing, 

Vienna, Austria) were used for analyses. The STROBE guidelines were consulted to outline 

this observational cohort study [36].

A systematic review and meta-analysis were undertaken to assess the survival impact of 

malignant peritoneal cytology in early-stage endometrial cancer. The detailed methodology 

is described in Methods S1.

3. Results

Among 53,636 women in the initial search, 24,800 women met the inclusion criteria (Fig. 

1). Malignant peritoneal cytology was reported in 1081 (4.4%) women. In the univariable 

analysis (Tables 1 and S1), age, race/ethnicity, registry area, tumour differentiation, cancer 

stage, performance of pelvic and para-aortic lymphadenectomy as well as tumour size were 

significantly associated with malignant peritoneal cytology (all P < 0.05). In the 

multivariable analysis (Table 1), stage IB disease (7.0% versus 3.8%) and moderately/poorly 

differentiated tumours (5.0–6.8% versus 3.6%) remained independent tumour factors for an 

increased likelihood of malignant peritoneal cytology (both P < 0.05). Women with 

malignant peritoneal cytology were more likely to receive any type of postoperative therapy 

compared to those with negative cytology (38.2% versus 18.8%, P < 0.001).

In a pre-weighted model, adjuvant therapy, cancer stage, lymphadenectomy and registry area 

exhibited clinical size effect (all SD > 0.2; Fig. S1). In a PS-IPTW model, the measured 

covariates were overall more balanced than in the pre-weighted model between the two 

groups (SD ≤ 0.20), and there was a small size effect noted in adjuvant therapy (SD 0.253; 

Fig. S1). A total of 1761 women with malignant peritoneal cytology were compared to 

23,753 women with negative peritoneal cytology. The median follow-up was 3.0 years, and 

there were 1130 deaths including 554 deaths related to endometrial cancer.

Women in the malignant peritoneal cytology group had significantly lower 5-year CSS 

(92.1% versus 96.8%) and OS (89.4% versus 93.1%) rates compared to those in the negative 

cytology group (both P < 0.001; Fig. 2A and B). Estimated HRs for endometrial cancer 

death and all-cause mortality related to malignant peritoneal cytology were 2.32 (95% CI 
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1.81–2.94) and 1.52 (95% CI 1.25–1.85), respectively. After controlling for adjuvant therapy 

(Fig. 3), this association remained independent: CSS, HR 1.98 (95% CI 1.56–2.52) and OS, 

HR 1.41 (95% CI 1.16–1.72).

In the high–intermediate-risk group (n = 4346), 277 women (6.4%) had malignant peritoneal 

cytology. In the PS-IPTW model (n = 4484; Fig. S2), all measured covariates were clinically 

balanced (SD ≤ 0.20) and malignant peritoneal cytology was associated with decreased CSS 

(5-year rates, 81.6% versus 91.3%, HR 2.19, 95% CI 1.59–3.02, P < 0.001) and OS (77.8% 

versus 83.6%, HR 1.57, 95% CI 1.20–2.06, P = 0.001) compared to negative peritoneal 

cytology (Fig. 4A and B).

In the low-risk group (n = 13,220), malignant peritoneal cytology was recorded in 459 

women (3.5%). In a PS-IPTW model (n = 13,536; Fig. S3), adjuvant therapy showed a small 

size effect for clinical imbalance between the two groups (SD 0.239). Women in the 

malignant peritoneal cytology group had significantly decreased CSS (5-year rates, 95.4% 

versus 98.0%, HR 1.91, 95% CI 1.18–3.09, P = 0.008; Fig. 4C) compared to those in the 

negative peritoneal cytology group. After controlling for adjuvant therapy (Fig. 3), the 

association remained independent (HR 1.64, 95% CI 1.01–2.68, P = 0.049). OS was similar 

between the two groups (5-year rates, 94.2% versus 95.4%, HR 0.96, 95% CI 0.63–1.47, P = 

0.867; Fig. 4D).

In an exploratory analysis, postoperative therapy modalities were compared in the high–

intermediate-risk group. Among women with negative peritoneal cytology (Fig. 5A and B), 

chemotherapy and WPRT showed similar CSS (5-year rates, 83.6% versus 85.1%, HR 0.87, 

95% CI 0.57–1.32, P = 0.508) and OS (81.5% versus 79.7%, HR 0.78, 95% CI 0.53–1.14, P 
= 0.204). In contrast, among women with malignant peritoneal cytology (Fig. 5C and D), 

postoperative chemotherapy use was associated with improved OS compared to WPRT use 

(5-year rates, 82.7% versus 64.6%, HR 0.36, 95% CI 0.14–0.96, P = 0.040). Albeit 

statistically nonsignificant, a similar trend was observed for CSS (5-year rates, 84.7% versus 

75.8%, HR 0.45, 95% CI 0.15–1.36, P = 0.158).

The impact of malignant peritoneal cytology on CSS was non-differential across tumour 

grades (Fig. 3): low-grade tumours, 5-year rates 94.6% versus 97.5%, HR 2.09, 95% CI 

1.49–2.94, P < 0.001 and high-grade tumours, 78.2% versus 88.9%, HR 1.76, 95% CI 1.17–

2.64, P = 0.006. Malignant peritoneal cytology was associated with decreased OS in high-

grade tumours (5-year rates, 72.9% versus 82.8%, HR 1.53, 95% CI 1.08–2.16, P = 0.016) 

but not in low-grade tumours (92.9% versus 94.2%, HR 1.21, 95% CI 0.91–1.60, P = 0.193).

Last, the generalized boosted model was used to examine the effect size of malignant 

peritoneal cytology on survival outcomes. All the covariates were well-balanced without 

clinical size effect between the two groups (all SD ≤ 0.2; Fig. S4). In this model, malignant 

peritoneal cytology was associated with increased risk of endometrial cancer death (HR 

2.19, 95% CI 1.97–2.44, P < 0.001) and all-cause death (HR 1.46, 95% CI 1.35–1.58, P < 

0.001; Fig. 3).

A systematic review identified 14 studies (Fig. S4 and Table S2), and a meta-analysis was 

carried out combining these with the present study (15 studies, n = 79,393) [7–20]. All 
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studies were of a retrospective cohort design. Eight studies (53.3%) examined malignant 

peritoneal cytology in only endometrioid tumours [8,10,13,15,17,18,20], and of these, three 

studies (20.0%) solely examined stage I endometrioid endometrial cancer [10,13,17]. The 

frequency of malignant peritoneal cytology ranged widely from 1.6% to 20.6% (Fig. 6). On 

compiling all the study samples, the average frequency of malignant peritoneal cytology was 

5.2% for stages I–II endometrial cancer, 7.4% for stages I–II endometrioid endometrial 

cancer and 3.6% for stage I endometrioid endometrial cancer.

In a pooled analysis of stages I–II disease with all histology types (Fig. 7A and B), 

malignant peritoneal cytology was associated with decreased disease-free survival (HR 3.81, 

95% CI 2.13–6.80, P < 0.001; 7 studies) and OS (HR 1.71, 95% CI 1.41–2.08, P < 0.001; 6 

studies). When restricted to stage I endometrioid endometrial cancer, this association 

remained significant for disease-free survival (HR 2.27, 95% CI 1.12–4.58, P = 0.020) and 

OS (HR 1.40, 95% CI 1.15–1.71, P < 0.001).

4. Discussion

Key findings of the present study are that (i) malignant peritoneal cytology was seen in ~4% 

of stage I endometrioid endometrial cancer and (ii) malignant peritoneal cytology is 

associated with a twofold increased risk of endometrial cancer death and approximately 40% 

increased risk of all-cause mortality in stage I endometrioid endometrial cancer. The 

absolute survival rate difference was more pronounced in the high-–intermediate-risk group.

The presence of malignant peritoneal cytology in stage I endometrioid endometrial cancer is 

not rare (~4%), which is comparable to other tumour factors in stage I endometrial cancer. 

For instance, lymphovascular space invasion (LVSI), another key tumour factor, is seen in 

~6% of stage I endometrial cancer [37]. Therefore, awareness of malignant peritoneal 

cytology as a prevalent tumour factor in early-stage endometrial cancer is necessary.

This study suggests that malignant peritoneal cytology is a prognostic factor in stage I 

endometrioid endometrial cancer. Malignant peritoneal cytology was associated with other 

aggressive tumour factors such as deep myometrial tumour invasion and higher tumour 

grades. Thus, one may argue that decreased survival outcome related to malignant peritoneal 

cytology may be due to these other tumour factors. Nevertheless, subgroup analysis of the 

high–intermediate-risk group clearly supports malignant peritoneal cytology as an 

independent prognostic factor for poorer oncologic outcome. The absolute 5-year survival 

rate difference of 9.7% for CSS in this group is clinically significant. Collectively, 

incorporating malignant peritoneal cytology status into prognosis and treatment algorithms 

may be necessary.

A prior study showed that chemotherapy may possibly reduce peritoneal dissemination for 

early-stage endometrial cancer with malignant peritoneal cytology [10], and this topic 

requires further attention. The current standard modality for postoperative treatment is local 

radiotherapy but not systemic chemotherapy in patients with high–intermediate-risk 

endometrioid endometrial cancer [4,5]. Neither of the two recent phase III trials examined 

the impact of malignant peritoneal cytology in survival stratification and treatment outcome 
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(GOG-249 and PORTEC-3) [38,39]. It would be of interest if treatment responses differed 

between chemotherapy-based and radiotherapy-based approaches when stratified by the 

peritoneal cytology status in these trials. The present study also suggests the potential benefit 

of adjuvant chemotherapy in cases with malignant peritoneal cytology among the high–

intermediate-risk group, but, as the sample size is limited, additional external validation is 

necessary to confirm this association.

The pathophysiology of malignant peritoneal cytology in endometrial cancer has not been 

completely delineated, but, a recent study (GOG-210) found that tubal ligation is protective 

against malignant peritoneal cytology in endometrial cancer (risk reduction >80%) [40]. A 

similar association was observed for advanced-stage tumours. These findings imply that one 

possible mechanism for the presence of malignant cells in the peritoneal cavity is metastasis 

through the fallopian tubes via retrograde tumour spread. To date, the association between 

hysteroscopic endometrial sampling and endometrial cancer survival is controversial, and 

this area merits additional studies [41,42].

The association between performance of lymphadenectomy and increased incidence of 

malignant peritoneal cytology is unexplained in this study. It is likely that there were 

unmeasured factors that confounded the results. Potential confounders may include 

lymphadenectomy type (minimally invasive versus laparotomy), surgeon’s preference for 

preoperative hysteroscopy use and institutional diagnostic criteria for malignant peritoneal 

cytology. This information was not available for this study, and further investigation is 

warranted.

A strength of the study is that it is population-based with the largest sample size in the 

literature so far. PS-IPTW analyses, various sensitivity analyses and a systematic review 

with meta-analysis enriched the statistical rigour.

There are also multiple limitations in this study. First, unmeasured bias is inherent in any 

retrospective study. For instance, details of surgical–pathological factors such as LVSI, 

presence of lower uterine segment involvement and peculiar pattern of invasion were not 

available, but may have been unbalanced between the two groups and impacted survival 

outcome [43]. The high–intermediate-risk group was therefore not assessable by the 

GOG-99 criteria [44]. As noted above, significant factors such as a personal history of tubal 

surgery as well as use of hysteroscopic surgery were not available in the database and may 

have confounded the study results if the common cause of malignant peritoneal cytology 

was, for example, the absence of tubal surgery and the presence of hysteroscopic surgery.

Second, the follow-up duration was relatively short, so the study may be susceptible to a 

lead-time bias. Third, anatomical recurrent sites were not available in the database, and it is 

unknown if malignant peritoneal cytology is associated with distant or peritoneal recurrence. 

Fourth, utility of molecular classification has been proposed in endometrial cancer, but the 

SEER program does not have this information [21]. Fifth, sample size remained limited for 

the malignant peritoneal cytology cases in high–intermediate-risk group. Last, no central 

pathology review was performed for peritoneal cytology, and diagnostic criteria and the 

accuracy for malignant peritoneal cytology were unknown.
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5. Conclusion

The present study suggests that malignant peritoneal cytology is associated with decreased 

survival in women with stage I endometrioid endometrial cancer. According to our review of 

the literature, the significance of malignant peritoneal cytology has been understudied in 

stage I endometrioid endometrial cancer, but our meta-analysis supports the findings of our 

population-based study. No prospective interventional study has so far examined the 

prognostic impact of malignant peritoneal cytology in early-stage endometrial cancer. 

GOG-210 prospectively collected information for malignant peritoneal cytology, but the 

study was not early-stage specific [22]. Thus, large-scale prospective studies are warranted 

to confirm our study findings in early-stage endometrial cancer. Based on our findings, 

peritoneal washings should be performed even in early-stage endometrioid endometrial 

cancer patients. Utility of malignant peritoneal cytology as the possible source of biomarker 

for tumour exosomes and circulating tumour DNA is currently under active investigation and 

warrants further development [45].
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Fig. 1. CONSORT study schema.
*Included sarcoma cases. SEER, Surveillance, Epidemiology, and End Result Program; 

UTCA, uterine cancer; unk, unknown; EMCA, endometrial cancer; SPC, secondary primary 

cancer; cytology; peritoneal cytology; hyst, hysterectomy.
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Fig. 2. The survival curve estimates based on peritoneal cytology results (whole cohort).
Survival curves are shown per peritoneal cytology status: (A) cause-specific survival and (B) 

overall survival. Cox proportional hazard regression model for P-value. Y-axis is truncated 

to 0.6–1.0. Negative, no malignant cells in peritoneal cytology; malignant, malignant cells in 

peritoneal cytology.
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Fig. 3. Forest plots for outcome measures.
An association of peritoneal cytology (malignant versus negative) and survival outcome was 

assessed with Cox proportional hazard regression in the PS-IPTW models. The adjusted 

model indicates that the association of malignant peritoneal cytology and survival outcome 

was adjusted for the covariates exhibiting size effect in weighted model. Circles represent 

HR, and bars represent 95% CI. HR, hazard ratio; CI, confidence interval; WPRT, whole 

pelvic radiotherapy; GBM, generalized boosted model; CSS, cause-specific survival; OS, 

overall survival.
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Fig. 4. The survival curve estimates based on peritoneal cytology results (high–intermediate-risk 
and low-risk groups).
Survival curves based on peritoneal cytology status (malignant versus negative) are shown 

for (A) CSS and (B) OS in the high–intermediate-risk group and (C) CSS and (D) OS in the 

low-risk group. Y-axis is truncated to 0.6–1.0. Negative, no malignant cells in peritoneal 

cytology; malignant, malignant cells in peritoneal cytology; CSS, cause-specific survival; 

OS, overall survival.
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Fig. 5. The survival curve estimates based on postoperative therapy (high–intermediate-risk 
cohort).
Survival curves based on postoperative therapy status (chemotherapy versus whole pelvic 

radiotherapy) are shown for (A) CSS and (B) OS in the negative cytology group and (C) 

CSS and (D) OS in the malignant cytology group. Malignant peritoneal cytology cases were 

examined in the unweighted model because of limited sample size and event number. All 

measured factors were balanced in negative cytology cases (all SD ≤ 0.2). Y-axis is truncated 

to 0.6–1.0. WPRT, whole pelvic radiotherapy; CT, chemotherapy; CSS, cause-specific 

survival; OS, overall survival.
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Fig. 6. Frequency of malignant peritoneal cytology in early-stage endometrial cancer (systematic 
review).
Percent frequency of malignant peritoneal cytology is shown per study, with 95% confidence 

interval. Average of malignant peritoneal cytology per summation of all study samples was 

5.2%. Malignant peritoneal cytology rates were 20.6% for stages I–II serous, 10.1% for 

stage I all histology types, 7.4% for stages I–II endometrioid, 4.7% for stages I–II all 

histologies and 3.6% for stage I endometrioid types. *Present reported study. Hist, histology; 

Ser, serous; End, endometrioid; All, all histology types.
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Fig. 7. Results of meta-analysis for survival impact of malignant peritoneal cytology.
Results of meta-analysis are shown for (A) DFS and (B) OS. Funnel plots are shown in Fig. 

S6. A forest plot from a random effects meta-analysis of seven studies for DFS and six 

studies for OS (including our study) stratified by inclusion criteria and ordered within 

stratum by year of publication and relative weight (%) of study. Heterogeneity was low to 

moderate across on disease-free survival (A, DFS: I2 = 50%, stage I endometrioid: I2 = 27%) 
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and low across studies on overall survival (B, OS: I2 = 8%, stage I endometrioid: I2 = 0%). 

DFS, disease-free survival; OS, overall survival.
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