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Objectives: The aim of this study was to evaluate the prognostic value of peritoneal cytology status among other
clinicopathological parameters in uterine serous carcinoma (USC).

Methods: A retrospective study of 148 patients diagnosed with uterine serous carcinoma from 1997 to 2016 at
two academic medical centers in the Detroit metropolitan area was done. A central gynecologic pathologist
reviewed all available slides and confirmed the histologic diagnosis of each case of USC. We assessed the
prognostic impact of various clinicopathological parameters on overall survival (OS) and endometrial cancer-
specific survival (ECSS). Those parameters included race, body mass index (BMI), stage at diagnosis, tumor
size, lymphovascular invasion (LVSI), peritoneal cytology status, receipt of adjuvant treatment, and comorbidity
count using the Charlson Comorbidity Index (CCI). We used Cox proportional hazards models and 95% confi-
dence intervals for statistical analysis.

Results: Positive peritoneal cytology had a statistically significant effect on OS (HR: 2.09, 95% CI: [1.19, 3.68])
and on ECSS (HR: 2.02, 95% CI: [1.06 — 3.82]). LVSI had a statistically significant effect on both OS (HR: 2.27,
95% CI: [1.14, 4.53]) and ECSS (HR: 3.45, 95% CI: [1.49, 7.99]). Black or African American (AA) race was also
found to have a significant effect on both OS (HR: 1.92, 95% CI: [1.07, 3.47]) and ECSS (HR: 2.01, 95% CI: [1.02,
3.98]). Other factors including BMI and tumor size > 1 cm did not show a statistically significant impact on OS or
ECSS.

Conclusions: Peritoneal washings with positive cytology and LVSI are important prognostic tools that may have a
significant impact on overall survival in USC and can be used as independent negative prognosticators to help
guide adjuvant treatment.

1. Background

Endometrial cancer (EC) is the most common gynecologic malig-
nancy in the United States, but is one of the few common cancers that
has not had improvement in overall survival (OS) since the mid 1970 s
(Henley et al., 2018). The histopatholpogic diagnosis of epithelial
endometrial cancer is heterogenous, but historically has been separated
into only two groups. Type I EC is of endometrioid histology, has an
overall favorable prognosis, and is associated with excess estrogen
exposure and positive hormone receptor status. Type II EC encompasses
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most other histologic types, is usually higher grade than Type I EC, and
has worse overall survival and higher recurrence rates (Lee et al., 2021).
Despite these important differences, there is a singular staging system
for EC, last revised by the International Federation of Gynecology and
Obstetrics (FIGO) in 2009 (Pecorelli, 2009).

The FIGO categorization for EC underwent a major change in 2009,
when positive peritoneal cytology was removed from the staging criteria
due to uncertainty surrounding its prognostic significance (Tebeu et al.,
2004; Mariani et al., 2009). Many of the studies that informed this
change, though, did not consider potential differences according to
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histologic classification. Some that did account for the histologic sub-
type supported positive peritoneal cytology as a prognostic factor in the
diagnosis and management of EC (Garg et al., 2013; Havrilesky et al.,
2007). Other studies that accounted for histology maintained that
cytology status had no definitive prognostic implication (Wethington
et al., 2009).

The relative rarity of Type II EC makes prospective analysis of factors
affecting survival and recurrences difficult, so most contemporary
insight is derived from retrospective studies (Wethington et al., 2009;
Han et al., 2014; Holman et al., 2017). There are even fewer studies that
specifically evaluate the prognostic impact of cytology in uterine serous
carcinoma (USC), the most commonly diagnosed histology of Type Il EC.
Therefore, we designed our study to interrogate the impact of positive
peritoneal cytology with regard to other known prognostic factors of
USC and hypothesize that cytology acts as an independent predictor of
survival.

2. Methods
2.1. Case identification

Potential cases were identified from ongoing institutional studies at
Henry Ford Health System (HFHS) and Karmanos Cancer Institute (KCI)
in Detroit, Michigan, and were screened for eligibility using medical
records and the Metropolitan Detroit Cancer Surveillance System
(MDCSS). The MDCSS cancer registry has been active since 1973 as one
of the founding registries of the Surveillance, Epidemiology, and End
Results (SEER) Program, and provides active identification and follow
up of malignant tumors diagnosed in the Metropolitan Detroit tri-county
area (Wayne, Macomb, and Oakland counties). Inclusion criteria were
female patients with endometrial cancer aged 21-79 at diagnosis, with
FIGO stage I-III with serous histology type who received a hysterectomy
at HFHS or KCI, with known peritoneal cytology results, and no receipt
of neoadjuvant treatment (Fig. 1). Cases of mixed histology type and
cases with < 10% serous component were excluded. Grade and histo-
logic subtype of all included cases were re-evaluated microscopically
and confirmed by a gynecologic pathologist (RAF), and were consistent
with 5th edition of the World Health Organization Classification of Tu-
mours of the Female Genital Tract (“Publication of the WHO Classifi-
cation of Tumours, 5th Edition, Volume 4: Female Genital Tumours.” n.
d. Accessed April 3, 2021). This study was approved by the Wayne State
University Institutional Review Board (043116M1E).

2.2. Qutcomes

The primary endpoints assessed were endometrial cancer-specific
survival (ECSS), with competing risk of other cause of death, and OS.
Survival times were calculated from hysterectomy date to date of event
or last follow-up, and deaths were confirmed through MDCSS and vital
records. Endometrial cancer-specific death was determined using pri-
mary cause of death codes from the death certificate in the MDCSS (ICD-
10 codes: C53-C56) or from patient medical records.

2.3. Statistical analyses

Statistical analyses were performed using SAS 9.4 (Cary, NC), and an
alpha of 0.05 was considered statistically significant. Distribution of
clinical and demographic patient characteristics were compared be-
tween patients with positive and negative cytology results using chi
squared tests for categorical variables and Cochran-Armitage tests for
ordinal variables. Cox proportional hazards regression with competing
risks using the Fine-Gray test of significance was used to estimate the
hazard of endometrial cancer-specific death with competing risk of
other cause of death. Hazard ratios (HR) and 95% confidence intervals
(CI) were computed. Each model was tested for proportionality of haz-
ards, and the presented models did not violate the proportional hazards
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Fig. 1. Flow chart of eligible cases.

assumption.

The Cox proportional hazards models estimating ECSS (with
competing risk of other cause of death) were created by including all
variables of interest, then excluding variables individually by highest p-
value until remaining variables were statistically significant. We built a
Cox proportional hazards model for ECSS and OS using the receipt of any
adjuvant treatment within six months of index surgery (versus surgery
only with no adjuvant treatment within six months) as our treatment
variable. To correct for potential confounding factors, variables were
individually reintroduced into the model, and were included if any
statistically significant covariates had a change in beta estimate of 10%
or more. Treatment site and age group at diagnosis were included as
model strata to account for the expectation of different baseline hazards
among these subgroups. Potential interaction effects between factors
were investigated. Variables included in the final models were: patient
race (categorical), FIGO stage at diagnosis (ordinal), categorization of
tumor size into < 1.0 cm and 1.0 cm or greater (ordinal), comorbidity
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count as an unweighted count of comorbidities included in the Charlson
Comorbidity Index (ordinal) (Charlson et al., 1987), cytology results
(categorical), lymphovascular invasion (categorical), and adjuvant
treatment type (yes or no). For the purposes of our study, adjuvant
treatment is defined as patients who received radiation therapy (vaginal
brachytherapy, external beam radiation, or both), chemotherapy, or
both chemotherapy and radiation within 6 months of undergoing sur-
gery. Analyses of the impact of specific individual treatment types were
beyond the scope of this project. These data were abstracted from
medical records.

3. Results
3.1. Patient characteristics

One hundred and forty-eight patients (148) with USC met initial
inclusion criteria, of whom nearly 70% were Black or African American
patients (AA). There was no statistically significant difference in the rate
of positive cytology between the two racial groups (Table 1). Two-thirds
(65%) of patients were diagnosed with early stage (Stage 1/1I) USC, and

Table 1

Selective descriptive statistics by peritoneal cytology results among 148 uterine
serous carcinoma patients, diagnosed 1996-2016 at Henry Ford Hospital or
Karmanos Cancer Institute.

Variable Total (N Positive Negative P

=148) Cytology (n = Cytology (n = Value'
33) 115)

Patient Race

White 45 (30.4) 13 (39.4) 32(27.8) 0.20

Black/African 103 20 (60.6) 83 (72.2)

American (69.6)

Age at Diagnosis

<50 years 10 (6.8) 4(12.1) 6 (5.2)

50 — 59 years 28(18.9) 6(18.2) 22 (19.1)

60 — 69 years 72(48.6) 11(33.3) 61 (53.0)

70 + years 38(25.7) 12(36.4) 26 (22.6)

Stage at Diagnosis

I 80(54.1) 15(45.5) 65 (56.5) 0.50

1I 17 (11.5) 4(121) 13 (11.3)

I 51(34.4) 14 (42.4) 37 (32.2)

LVSI®

Absent 65 (46.8) 11 (36.7) 54 (49.5) 0.21

Present 74(53.2) 19(63.3) 55 (50.5)

Tumor Size

<1.0 cm 105 21 (63.6) 84 (73.0) 0.29
(70.9)

1.0 + cm 43(29.1) 12(36.3) 31 (27.0)

Comorbidity Count®

None 79 (53.7) 62 (54.4) 17 (51.5) 0.73

1 35(23.8) 26(22.8) 9(27.3)

2+ 33(22.4) 26 (22.8) 7 (21.2)

Treatment

Surgery Only 49(33.1) 14 (42.4) 35 (30.4) —

Chemo Only 26 (17.6) 8(24.2) 18 (15.7)

EBRT Only 14(36.8) 2(6.1) 12 (10.4)

VB Radiation only 15(39.5) 2(6.1) 13 (11.3)

EBRT + VB 9 (23.7) 0 (0.0) 9 (7.8)

Chemo + Radiation 35(23.6) 7(21.1) 28 (24.4)

Lymphadenectomy

No 15(10.1) 7 (21.1) 8(7.0)

Yes 133 26 (78.8) 107 (93.0)
(89.9)

Recurrence Status®

No Recurrence 81(55.5) 13(39.4) 68 (60.2) 0.04

Recurrence 52 (35.6) 14 (42.4) 38 (33.6)

Never Disease-Free 13 (8.9) 6 (18.2) 7 (6.2)

! Chi squared test used for categorical variables, and Cochran-Armitage trend
test used for ordinal variables

2 Nunknown =9, 3Nunknown =1
4 Chi square test invalid when any cell count = 0

5
Nunknown = 2

Gynecologic Oncology Reports 37 (2021) 100830

there was no significant difference in cytology results when stratified by
2009 FIGO Stage at diagnosis (p = 0.50). There was, however, a sig-
nificant association between cytology result and distribution of docu-
mented recurrence (p = 0.04): of the 52 cases with recurrence, 14 had
positive cytology at time of surgery (27%), and of the 81 patients
without recurrence, 13 had positive cytology at the time of surgery
(16%). Positive cytology was not significantly associated with BMI, co-
morbidity count, tumor size or lymphovascular space invasion (LVSI).

3.2. Overadll survival and endometrial cancer specific survival

The Cox proportional hazard model for ECSS with competing risk of
other cause of death (Table 2) included race, FIGO stage at diagnosis,
comorbidity count, cytology results, LVSI, and receipt of adjuvant
therapy. Hazard ratios reported for individual variables are corrected for
all other variables included in the model. When corrected for all other
variables in the model, positive LVSI, positive cytology results, AA race,
and comorbidity count were predictive of worse ECSS and OS. In this
model AA women had 2.01 times the hazard of endometrial cancer-
related death than that of white women (HR 2.01; 95% CI (1.02,
3.98); p = 0.04). Patients with positive peritoneal cytology results had
HR of 2.02 for ECSS compared to patients with negative peritoneal

Table 2

Cox proportional hazards models for endometrial cancer specific death (ECSS)
with competing risk of other cause of death, and for overall survival/death by
any cause* — with site of treatment and age category at diagnosis as strata.

Endometrial Overall Survival (OS)
Cancer Specific

Survival (ECSS)

Covariate HR (CI) P Value HR (CI) P
Value
Race
White Ref Ref
Black/African 2.01 (1.02, 3.98) 0.04 1.92 (1.07, 0.03
American 3.47)
FIGO Stage
1 Ref Ref
I 1.93 (0.76, 4.90) 0.17 1.71 (0.73, 0.22
4.02)
I 1.89(0.87, 4.11) 0.11 2.05 (1.07, 0.03
3.92)
Comorbidity 1.42 (1.11,1.81) <0.01 1.44 (1.16, <0.01
Count 1.79)
Cytology Results
Negative Ref Ref
Positive 2.02 (1.06, 3.82) 0.03 2.09 (1.19, 0.01
3.68)
Lymphovascular
Invasion
Absent Ref Ref
Present 3.45 (1.49, 7.99) <0.01 2.27 (1.14, 0.02
4.53)
Adjuvant Therapy
Surgery Only Ref Ref
Received adjuvant 0.65 (0.36, 1.20) 0.17 0.74 (0.44, 0.27
therapy 1.25)
Early Stage (2009 FIGO I/1I)
Adjuvant Therapy Total(N = 97) 1997-2008 2009-2016 P
(n=52) (n = 45) value
Observation 32(33.0) 17 (32.7) 15 (33.3) 0.23
Chemo Only 19 (19.6) 14 (26.9) 5(11.1)
Radiation Only 25 (25.8) 11 (21.2) 14 (31.1)
Combination 21 (21.6) 10 (19.2) 11 (24.4)
All Stages (2009 FIGO I-III)
Adjuvant Therapy Total(N = 148) 1997-2008 2009-2016 P
(n=77) (n=71) value
Observation 49 (33.1) 27 (35.0) 22 (31.0) <0.01
Chemo Only 26 (17.6) 20 (26.0) 6 (8.5)
Radiation Only 38 (25.7) 19 (24.7) 19 (26.8)
Combination 25 (23.6) 11 (14.3) 24 (33.8)

*N = 133 for both models
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cytology results (HR 2.02; 95% CI (1.06, 3.82); p = 0.03, Fig 2). Each
additional comorbidity resulted in a 40% higher hazard of death on
average (HR 1.42; 95% CI (1.11, 1.81); p < 0.01). In this multivariate
model, 2009 FIGO stage at diagnosis and adjuvant therapy did not have
a statistically significant effect on ECSS. When evaluating effect of stage
0S, only 2009 FIGO stage III had a statistically significant effect (HR
2.05; 95% (1.07, 3.92); p = 0.03). Peritoneal cytology, LVSI and race all
remained statistically significant prognosticators in the cox hazard
models for ECSS and OS.

3.3. Rates of adjuvant treatment

We found there is a statistically significant difference between the
distribution of adjuvant therapy type between patients diagnosed before
and after 2009 (Table 3). Observation only was the most common before
2009 (35.0%), while the most common adjuvant therapy after 2009 was
combination chemotherapy and radiation (33.8%). We further
compared treatment patterns for those with 2009 FIGO early stage
disease with positive cytology before and after 2009 and found no sig-
nificant differences in treatment modality (data not shown).

4. Discussion

In this study, we report that peritoneal cytology is a prognostic factor
after a diagnosis of uterine serous carcinoma (USC). Specifically, we
found that positive peritoneal cytology resulted in 2.02 two times the
hazard of ECSS compared to patients with negative cytology on multi-
variate analysis. Despite the surfeit of studies analyzing the impact of
peritoneal washings on endometrial cancer, most studies focus on
endometrioid type and the impact of cytology among patients diagnosed
with USC remains unclear (Tebeu et al., 2004; Garg et al., 2013; Kiess
et al., 2012; Fadare et al., 2005; Turner et al., 1989; Kadar et al., 1992).
Our data are consistent with a study by Han et al. that described
cytology as an independent prognostic factor in non-endometrioid
cancers (Han et al., 2014). However, Dr. Han’s study was limited to
only 14 patients with uterine serous cancer and the cohort consisted
entirely of Korean patients.

In addition to independently prognosticating worse survival, positive
peritoneal cytology was associated with significantly higher rates of
recurrence than negative cytology (27% vs 16%, p = 0.04). This is of
particular importance because recurrences of USC are usually fatal,
which is in contrast to the recurrences seen in low risk EC, which are
believed to be generally salvageable (Haltia et al., 2014; van den Heerik
et al., 2021). Historical arguments for omission of peritoneal cytology in

Overall Survival by Cytology Results
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Fig. 2. Kaplan-Meier Graph of Overall Survival.
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Table 3
Distribution of adjuvant therapy by year of diagnosis (pre-2009 changes to FIGO
stage classification) among USC cases.

Early Stage (2009 FIGO I/1I)

Adjuvant Total (N = 1997-2008 (n = 2009-2016 (n = P

Therapy 97) 52) 45) value

Observation 32 (33.0) 17 (32.7) 15 (33.3) 0.23

Chemo Only 19 (19.6) 14 (26.9) 5(11.1)

Radiation Only 25 (25.8) 11 (21.2) 14 (31.1)

Combination 21 (21.6) 10 (19.2) 11 (24.9)

All Stages (2009 FIGO I-III)

Adjuvant Total(N = 1997-2008(n = 2009-2016(n = P
Therapy 148) 77) 71) value

Observation 49 (33.1) 27 (35.0) 22 (31.0) <0.01

Chemo Only 26 (17.6) 20 (26.0) 6 (8.5)

Radiation Only 38 (25.7) 19 (24.7) 19 (26.8)

Combination 25 (23.6) 11 (14.3) 24 (33.8)

staging of EC largely came from studies overrepresenting Type I EC. For
instance, Fadare et al., reporting a rate of<5% of patients with early
stage EC with positive peritoneal cytology, argued against upstaging EC
based on positive peritoneal washings alone (Fadare et al., 2005). Of
note, that study included only one case of USC with positive cytology. In
the present study we found that 19.5% of early stage (I/1I) USC would be
upstaged based on positive peritoneal washing status using the 1988
FIGO categorization. Larger studies evaluating impacts of types of
adjuvant treatment on early stage USC with positive cytology is needed.

In response to the 2009 FIGO endometrial staging changes, two of
the largest population-based studies evaluating the impact of peritoneal
washings in EC were undertaken by Garg et al in 2013 and Seagle et al in
2018, using the SEER database and NCDB, respectively (Garg et al.,
2013; Seagle et al., 2018). Consistent with our study, Garg et al
concluded that positive peritoneal cytology was an independent pre-
dictor of survival in patients diagnosed with early EC, independent of
histology. However, a major limitation to this study was an inability to
include LVSI as a covariate (Garg et al., 2013). LVSI is an established
prognostic factor in EC and should be accounted for as a possible con-
founding variable when evaluating other prognostic factors, such as the
stage and impact of positive cytology. As such, a large multi-institutional
report by Zhong et al evaluated the impact of cytology status on USC and
also failed to account for LVSI; and also neglected to include the impact
of any type of treatment in multivariate analysis (Zhong et al., 2018).
The study performed by Seagle et al. also evaluated early stage EC of
multiple histologies and found positive cytology was associated with
decreased overall survival, even in low-grade EC, and that adjuvant
chemotherapy was associated with increased survival (Seagle et al.,
2018). However, the impact of adjuvant treatment was not stratified by
stage at diagnosis and serous histology was not individually evaluated.
Our present study had comparable results to these studies that showed a
hazard ratio for death significantly worse in the positive cytology group
versus the negative cytology group. We were also able to show that
positive cytology remained an independent negative prognostic factor
even when considering stage at diagnosis in our multivariate models.

A major strength of our study compared to the aforementioned
larger, population-based studies was our ability to have every case
reviewed by a pathologist specialized in gynecologic histology. A noted
limitation in the SEER and NCDB databases is the difficulty of con-
firming correct histologic diagnosis, especially among rarer cancers
(Duggan et al., 2016). We have previously demonstrated there is mod-
erate interobserver variability between general pathologists when
diagnosing high grade endometrial cancer, with serous histology type
among the most misclassified. This variability is reduced when the
specimen is read by a gynecologic-specific pathologist (Thomas et al.,
2016) and we believe addressing this in our design adds to the robust-
ness of our study.

Most of the patients in our study (65%) were diagnosed with early
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stage disease. Although patients with early stage EC have better out-
comes than patients with more advanced stage, high-grade non-endo-
metrioid EC still have recurrence rates nearing 30% (Fader et al., 2016).
A study of 206 patients with early stage USC by Fader et al found that the
presence of any percentage of serous histology and increasing substage
correlated with increased recurrence rates, but that patient age, tumor
size, and lymphovascular space invasion did not (Fader et al., 2009). Our
study adds to Dr. Fader’s analysis to include the presence or absence of
positive cytology documented for every study participant. When
factoring in cytology status, we found that LVSI was a significant pre-
dictor for worse survival outcomes in USC for both ECSS (HR 3.45) as
well as overall survival (HR 2.27) in our multivariate hazard models.
This finding differs from Dr. Fader’s findings, and was not able to be
evaluated in Dr. Garg’s study, mentioned above (Garg et al., 2013).

Investigators have previously shown that for non-invasive USC,
vaginal brachytherapy reduced the risk of vaginal recurrence while
systemic chemotherapy and pelvic radiation therapy provided no extra
benefit (Mahdi et al., 2015; Mahdi et al., 2015). However, for invasive
USC, systemic therapy seems to provide better outcomes (Havrilesky
et al., 2007; Fader et al., 2009) and there are data from retrospective
studies that suggest the need for multimodal treatment in all invasive
stages of uterine serous cancer (Kiess et al., 2012; Fader et al., 2016;
Sood et al., 2003). Unfortunately, the exact type of adjuvant treatment is
unclear (Havrilesky et al., 2007; Kiess et al., 2012; Mahdi et al., 2015;
Mahdi et al., 2015; Kelly et al., 2005; Chang-Halpenny et al., 2013; Koh
et al., 2018). To evaluate the impact of treatment of any type on USC
patients with positive cytology, we created a model analyzing the
impact of adjuvant treatment type. Unfortunately, after reducing our
sample size to patients with known peritoneal cytology result, LVSI
status, and receipt of treatment within six months of surgery, we did not
have a large enough sample size to compare individual treatment types
(chemotherapy versus radiation therapy versus chemoradiation) and
their effects on survival in patients with positive peritoneal cytology
status. Therefore, we combined receipt of any adjuvant treatment (VB,
EBRT, chemotherapy, or any combination thereof) into the “treatment”
group, and all patients without adjuvant treatment into the “no treat-
ment” group (Table 2). In this model, when all variables were accounted
for, positive peritoneal cytology was independently associated with
worse OS (HR 2.02) and ECSS (HR 2.09) compared to those with
negative peritoneal cytology.

We also found a significant difference in adjuvant treatment when
comparing prescribing patterns prior to and following the 2009 FIGO
changes (Table 3). We believe the shift in adjuvant treatment is most
likely attributed to the contemporary publications and does not reflect
provider reactions to the alterations in the 2009 FIGO staging classifi-
cations (Zakem et al., 2019).

Finally, nearly 70% of the 148 patients included in our study iden-
tified as Black or African American (AA) on record review. AA women
with EC have worse outcomes than other races (Cote et al., 2015; Dubil
et al., 2018). AA patients are more likely to present with less favorable
subtypes and higher-grade tumors (Long et al., 2013) and, in congruence
with our study, AA race has been identified as an independent risk factor
for worse outcomes in high grade EC (Rauh-Hain et al., 2015; Sud et al.,
2018). AA women account for nearly 14% of the US population and
27.5% of uterine cancers diagnosed (U.S. Cancer Statistics Working
Group. U.S. Cancer Statistics Data Visualizations Tool, based on, 2019).
Despite this, the AA population is often underrepresented in both
retrospective and prospective trials of high grade and serous EC (Han
etal., 2014; Fader et al., 2016; Wright et al., 2009). The large proportion
of AA patients in our study greatly adds to the limited data on the AA
population with USC.

The present study has several limitations inherent to its retrospective
design, especially selection bias in regards to adjuvant treatment type.
The treatment groups were not matched for all known variables in the
models, including presence of or extent of lymphadenectomy. However,
nearly all (90%) of patients did undergo lymph node dissection, helping
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to dampen this possible bias. We were also limited by sample size and
did not have adequate power to evaluate the impact of specific treat-
ment types on outcomes of patients with positive peritoneal cytology.
Therefore, we are unable to recommend which treatment type is most
beneficial for a patient with USC with positive peritoneal washings.
Additionally, as a hospital-based study based at two large urban aca-
demic cancer referral centers, our results have limited generalizability.
The patients in this study had access to specialists in gynecologic
oncology, as well as specialists in pathology and radiation oncology,
making application of our outcomes to community hospitals limited.

In conclusion, our study is one of the largest multi-institutional
studies to specifically look at prognostic value of peritoneal cytology
results in USC. When accounting for age, comorbidities, race, stage,
LVSI, tumor size, and receipt of adjuvant treatment, peritoneal cytology
had approximately two times the risk of death compared to patients with
negative cytology. We also found it interesting that there was no asso-
ciation between stage or presence of LVSI and positive cytology, indi-
cating cytology can be evaluated independently from these other
common risk factors. We strongly agree that the optimal staging of tu-
mors should reflect their specific biology and patterns of spread, and
also inform prognostication relative to the tumor type (Zaino, 2009).
The present study provides compelling data that positive peritoneal
cytology at any stage of USC is an independently poor prognostic indi-
cator. To further refine our understanding of the implication of perito-
neal cytology status in USC, randomized controlled trials should be
designed to include peritoneal cytology results in serous cancer as an
important adverse risk factor, especially when studying early stage
uterine serous carcinoma.
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