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Abstract
Introduction
Ovarian tumors remain one of the leading malignancies of the female genital tract, with a high mortality
rate due to their insidious onset and lack of detection at an earlier stage. These tumors metastasize by direct
extension into the neighboring pelvic organs; hence, the detection of peritoneal metastasis is valuable for
staging and prognostic purposes. Peritoneal wash cytological analysis is an effective predictor of the
involvement of the ovarian surface and peritoneal dissemination even in subclinical involvement of the
peritoneum. The study aims to determine the significance of peritoneal wash cytology as a prognostic
parameter and correlate it with various clinicohistological features.

Methods
A retrospective study was conducted at the Department of Histopathology, Liaquat National Hospital,
Karachi, Pakistan, between July 2017 and June 2022. During this period, all the cases of ovarian tumors
(borderline and malignant) that underwent total abdominal hysterectomy with bilateral salpingo-
oophorectomy and omental and lymph node sampling were included in the study. After opening the
abdominal cavity, the free fluid present was aspirated immediately, the peritoneum was lavaged with 50-100
mL of warm saline, and samples were collected and sent for cytological analysis. Four cytospin smear slides
and cell block preparation were prepared. The findings of peritoneal cytology were correlated with various
clinicohistological features.

Results
A total of 118 cases of ovarian tumors were included in the study. Serous carcinoma was the most common
sub-type (50.8%), followed by endometrioid carcinoma (14.4%), and the mean age at diagnosis was found to
be 49.9±14.9 years. The mean tumor size was 11.2 cm. The majority of the cases of ovarian carcinoma were of
high grade (78.8%), with capsular invasion present in 61% of cases. Positive peritoneal cytology was noted
in 58.5% of cases, with omental involvement in 52.5% of cases. Serous carcinoma showed the highest
frequency of positive cytology (69.6%) and omental metastasis (74.2%). Apart from tumor type, positive
peritoneal cytology showed a significantly positive correlation with age, tumor grade, and capsular invasion.

Conclusion
Based on our study findings, we conclude that peritoneal wash cytology is a sensitive indicator of the
peritoneal spread of ovarian carcinoma, with a significant prognostic value. Serous carcinomas, especially
high-grade with capsular invasion, were found to be predictors of peritoneal involvement of ovarian tumors.
Although we found smaller tumors to be associated with peritoneal disease more compared to larger ones,
this most likely is attributed to tumor histology, as larger tumors were most commonly mucinous compared
to serous carcinomas.

Categories: Obstetrics/Gynecology, Pathology, General Surgery
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Introduction
Ovarian cancer (OC) remains one of the most common cancers of the female genital tract. It is the second
most common gynecological cancer after cervical cancers with the highest mortality rate and is ranked fifth
among gynecological malignancies causing malignancy-related deaths. According to a study conducted in

1 2 3 4 4

5 6 7 8 9

 
Open Access Original
Article  DOI: 10.7759/cureus.36666

How to cite this article
Hashmi A A, Rashid K, Asif M, et al. (March 25, 2023) Clinicopathological Parameters Associated With Peritoneal Involvement in Epithelial Ovarian
Tumors. Cureus 15(3): e36666. DOI 10.7759/cureus.36666

https://www.cureus.com/users/109517-atif-a-hashmi
https://www.cureus.com/users/391746-khushbakht-rashid
https://www.cureus.com/users/201840-muhammad-ghani-asif
https://www.cureus.com/users/487482-tanim-ud-dowlah
https://www.cureus.com/users/391757-abrahim-h-ali
https://www.cureus.com/users/248889-umair-arshad-malik
https://www.cureus.com/users/239746-syed-munqaad-ali
https://www.cureus.com/users/225511-syed-jawwad-ali
https://www.cureus.com/users/225301-shamail-zia
https://www.cureus.com/users/169040-muhammad-irfan


2020, approximately 314,000 new cases of OCs were reported globally [1]. OCs are a heterogeneous group of
malignancies having different etiologies, histological features, and molecular biology, and are more
prevalent in post-menopausal women over 65 years of age [2,3].

Based on the anatomical origin, ovarian tumors are classified into three major categories, namely, epithelial
tumors, sex cord-stromal tumors, and germ cell tumors. Among these categories, around 90% of the primary
malignant ovarian tumors are epithelial in origin, making it the most common type, accounting for
approximately 60% of all ovarian tumors [4]. The ovarian epithelial tumors are further classified based on
morphology into serous carcinomas, which are further classified into high-grade and low-grade serous
carcinomas, mucinous carcinomas, clear cell carcinomas, endometrioid carcinomas, transitional cell tumors,
and mixed and undifferentiated types. These tumors can be further subdivided into benign, malignant, and
those that have intermediate features referred to as borderline malignant [5]. Among these, the most
common subtype is high-grade serous ovarian carcinoma, accounting for 70-75% of cases of epithelial
ovarian tumors [6]. OCs have a high mortality rate due to their aggressive nature. Failure of early detection
of these tumors due to the insidious onset, lack of symptoms in early stages, and lack of screening results in
the detection of these tumors at an advanced stage [7,8]. Approximately 75% of women are diagnosed at an
advanced stage when the tumor has already metastasized within the peritoneal cavity. These tumors usually
metastasize by direct extension into the neighboring pelvic organ or by seeding of the detached cancer cells
onto the peritoneal structures via dissemination through peritoneal fluid. As the tumor advances locally, it
encases the sigmoid colon and involves the omentum covering the bowel and the abdominal cavity, resulting
in ascites and abdominal discomfort; rarely do these tumors metastasize through the vasculature [9]. The
five-year survival rate of OC diagnosed at an advanced stage is only 29% [10].

The International Federation of Gynecology and Obstetrics (FIGO) provided staging of ovarian carcinoma,
according to which positive peritoneal cytology is observed in stages IC/IIA/IIB or IIC [11]. Detection of
peritoneal and omental metastasis in ovarian tumors is of great significance, as it is required for the staging
of the disease and is associated with poor prognosis and increased incidence of recurrence [12]. Peritoneal
wash cytology (PWC) analysis and omental sampling were performed during surgical procedures of
suspected malignant ovarian tumors to detect the peritoneal and omental spread of the disease. The current
study determined the frequency of the presence of peritoneal and omental disease in ovarian tumors by
analyzing the PWC and omental sampling and correlating peritoneal cytology and omental metastasis with
various prognostic clinicopathological features of ovarian tumors.

Materials And Methods
We conducted a retrospective, cross-sectional study at the Department of Histopathology, Liaquat National
Hospital, Karachi, Pakistan. The biopsy-proven borderline and malignant ovarian tumor cases reported over
five years from July 2017 to June 2022 were enrolled in the study. All the cases included underwent bilateral
oophorectomy with total abdominal hysterectomy, and omental and pelvic lymph node sampling along with
peritoneal cytology. Cases of benign ovarian tumors were excluded from the study.

At the time of laparotomy, after opening the abdominal cavity, any free fluid present in the abdomen was
aspirated immediately after entry into the peritoneum; various areas of the peritoneum were instilled with
50-100 mL of warm normal saline, which was aspirated after 5-10 minutes. Similarly, omental tissue
samples were collected. All the specimens collected during the surgery were sent to the histopathology lab
for cytological and histopathological analysis.

The peritoneal fluid and ascitic fluid aspirates were centrifuged, and four cytospin smear slides were
prepared, which were fixed with 95% alcohol. The material left was used for cell block preparation. The
smear slides were stained with hematoxylin and eosin and Papanicolaou stains and were examined under a
microscope by a senior histopathologist of Liaquat National Hospital.

The immunohistochemical stains including pan-cytokeratin, calretinin, and epithelial cell adhesion
molecule (EPCAM/Ber-EP4) were performed on the cell block material of certain cases in which the
confirmation of diagnosis was required.

The histopathologists interpreted the results of the peritoneal and ascitic fluid cytology without any prior
knowledge of the surgical pathological findings. The peritoneal cytology and the presence of omental
metastasis were labeled positive when the following criteria were met: the presence of an abnormal group of
cells, chromatin and nucleolar abnormalities, disordered nuclear arrangement, and karyomegaly.

The results of peritoneal cytology and omental metastasis were correlated with the following parameters:
the size of the tumor, age at diagnosis, type, and grade of ovarian tumor.

Data analysis was performed using the Statistical Package for Social Sciences (Version 26.0, IBM Inc.,
Armonk, NY, USA). Means were calculated for the size of the tumor and the age at diagnosis. Chi-square and
Fisher’s exact tests were applied to determine the association of peritoneal cytology and omental metastasis
with the prognostic parameters. A p-value of <0.05 was taken as significant.

2023 Hashmi et al. Cureus 15(3): e36666. DOI 10.7759/cureus.36666 2 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Results
A total of 118 cases of ovarian tumors were included in the study. The mean age at diagnosis was found to be
49.9±14.9 years. Women over 50 years of age (52.5%) had the highest frequency of ovarian tumors in our
study. The mean size of the tumor was found to be 11.2 cm. Serous carcinoma appeared to be the most
prevalent malignancy overall, occurring in 50.8% of cases, followed by endometrioid carcinoma (14.4% of
cases) and mucinous carcinoma (13.6%). The study demonstrated that ovarian tumors in the majority of
cases were of high grade (78.8%), with 61% of cases exhibiting capsular invasion. Only 14.4% of individuals
had a low-grade tumor, and 39% of cases showed no evidence of capsular invasion. Omental metastases and
peritoneal cytology were positive in 52.5% and 58.5% of cases, respectively (Table 1).
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Clinicopathological features Values

Age (years)

Mean±SD 49.99±14.91

Age groups

≤35 years, n (%) 28 (23.7)

36-50 years, n (%) 28 (23.7)

>50 years, n (%) 62 (52.5)

Tumor size (cm)

Mean± SD 11.25±7.978

Tumor size

<10 cm, n (%) 65 (55.1)

10-20 cm, n (%) 37 (31.4)

>20 cm, n (%) 16 (13.6)

Tumor type

Serous carcinoma, n (%) 60 (50.8)

Endometrioid carcinoma, n (%) 17 (14.4)

Mucinous carcinoma, n (%) 16 (13.6)

Clear cell carcinoma, n (%) 6 (5.1)

Carcinosarcoma, n (%) 5 (4.2)

Borderline serous tumor, n (%) 4 (3.4)

Borderline mucinous tumor, n (%) 10 (8.5)

Tumor grade

Low grade, n (%) 17 (14.4)

High grade, n (%) 93 (78.8)

Not applicable, n (%) 8 (6.8)

Capsular invasion

Present, n (%) 72 (61)

Absent, n (%) 46 (39)

Peritoneal cytology

Positive, n (%) 69 (58.5)

Negative, n (%) 49 (41.5)

Omental metastasis

Positive, n (%) 62 (52.5)

Negative, n (%) 56 (47.5)

TABLE 1: Clinicopathological features of study population
SD, standard deviation

Table 2 shows a significant association of positive peritoneal cytology with age, tumor size, tumor type,
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grade, and capsular invasion. Peritoneal cytology was positive mostly among women older than 50 years
(58% of cases), followed by women between 36 and 50 years of age. Conversely, tumors of smaller size (<10
cm) were found to have a significantly higher incidence of positive peritoneal cytology (79.7%). The highest
incidence of positive peritoneal cytology was found in serous carcinoma (69.6% of cases), followed by
endometrioid carcinoma (10.1% of cases). High-grade tumors were found to have a higher frequency of
positive peritoneal cytology (91.3% of cases) compared with low-grade tumors that showed positive cytology
only in 5.8% cases. Similarly, 85.5% cases with capsular invasion showed positive peritoneal cytology
compared with the cases with no evidence of capsular invasion, in which positive peritoneal cytology was
found to be present in only 14.5% cases.

Clinicopathological features

Values

p-ValuePeritoneal cytology

Positive Negative

Age groups

≤35 years, n (%) 8 (11.6) 20 (40.8)

0.001*36-50 years, n (%) 21 (30.4) 7 (14.3)

>50 years, n (%) 40 (58) 22 (44.9)

Tumor size

<10 cm, n (%) 55 (79.7) 10 (20.4)

<0.001*10-20 cm, n (%) 12 (17.4) 25 (51)

>20 cm, n (%) 2 (2.9) 14 (28.6)

Tumor type

Serous carcinoma, n (%) 48 (69.6) 12 (24.5)

<0.001*

Endometrioid carcinoma, n (%) 7 (10.1) 10 (20.4)

Mucinous carcinoma, n (%) 4 (5.8) 12 (24.5)

Clear cell carcinoma, n (%) 4 (5.8) 2 (4.1)

Carcinosarcoma, n (%) 4 (5.8) 1 (2)

Borderline serous tumor, n (%) 1 (1.4) 3 (6.1)

Borderline mucinous tumor, n (%) 1 (1.4) 9 (18.4)

Tumor grade

Low grade, n (%) 4 (5.8) 13 (26.5)

<0.001*High grade, n (%) 63 (91.3) 30 (61.2)

Not applicable, n (%) 2 (2.9) 6 (12.2)

Capsular invasion

Present, n (%) 59 (85.5) 13 (26.5)
<0.001*

Absent, n (%) 10 (14.5) 36 (73.5)

TABLE 2: Association of peritoneal cytology with clinicopathological features
*Significant as p-value < 0.05

Table 3 shows a significant association of omental metastasis with tumor size, tumor type, grade, and
capsular invasion. Although the presence of omental metastasis was higher in patients diagnosed with
ovarian tumor at >50 years of age, i.e., 61.3 % of women of >50 years of age had omental metastasis;
however, the finding was not statistically significant. Conversely, the frequency of omental metastasis was
higher with smaller tumor sizes, i.e., 71% of cases of tumor size < 10 cm had positive omental metastasis,
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which is significantly higher compared to other age groups. The tumor type having the highest frequency of
omental metastasis is serous carcinoma (74.2%), and the incidence of omental metastasis was significantly
low in other sub-types. The high-grade tumors had a significantly higher incidence of omental metastasis,
(90.3% of cases), as compared to low-grade tumors that had omental metastasis (6.5% of cases). The
capsular invasion was found to correlate positively with omental metastasis as 83.9% of cases with capsular
invasion were found to have omental metastasis, while the incidence of omental metastasis was significantly
low in tumors with no capsular invasion.

Clinicopathological features 

Values

p-ValueOmental metastasis

Positive Negative

Age groups

≤35 years, n (%) 12 (19.4) 16 (28.6)

0.13536-50 years, n (%) 12 (19.4) 16 (28.6)

>50 years, n (%) 38 (61.3) 24 (42.9)

Tumor size

<10 cm, n (%) 44 (71) 21 (37.5)

0.001*10-20 cm, n (%) 14 (22.6) 23 (41.1)

>20 cm, n (%) 4 (6.5) 12 (21.4)

Tumor type

Serous carcinoma, n (%) 46 (74.2) 14 (25)

<0.001*

Endometrioid carcinoma, n (%) 4 (6.5) 13 (23.2)

Mucinous carcinoma, n (%) 4 (6.5) 12 (21.4)

Clear cell carcinoma, n (%) 4 (6.5) 2 (3.6)

Carcinosarcoma, n (%) 2 (3.2) 3 (5.4)

Borderline serous tumor, n (%) 1 (1.6) 3 (5.4)

Borderline mucinous tumor, n (%) 1 (1.6) 9 (16.1)

Tumor grade

Low grade, n (%) 4 (6.5) 13 (23.2)

0.005*High grade, n (%) 56 (90.3) 37 (66.1)

Not applicable, n (%) 2 (3.2) 6 (10.7)

Capsular invasion

Present, n (%) 52 (83.9) 20 (35.7)
<0.001*

Absent, n (%) 10 (16.1) 36 (64.3)

TABLE 3: Association of omental metastasis with clinicopathological features
*Significant as p-value < 0.05

Discussion
This study was conducted to determine the frequency of positive peritoneal cytology and omental metastasis
in ovarian tumors and its association with various factors including age, tumor size, tumor histology, and
grade. We found that positive peritoneal disease was found in a significant number of cases, signifying a late
disease presentation in our setup. Moreover, a significant association of peritoneal disease was noted with
serous histology, high grade, and capsular invasion.
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Our study demonstrated that serous carcinoma (50.8%) was found to be the most prevalent type of ovarian
carcinoma followed by endometrioid carcinoma (14.4%). We found that the majority (52.5%) of the women
were over 50 years of age at the time of diagnosis. Similar to our study, a recent study showed that the
incidence of OC is higher among women over 65 years of age [3], while according to some studies conducted
previously, the median age at the time of diagnosis varies between 50 and 79 years [13-15].

Funt et al. conducted a study on ovarian malignancies, and similar to our study, they found serous carcinoma
to be the most common epithelial ovarian carcinoma [16]. Similarly, Di Giorgio et al. conducted a study on 70
patients with advanced OC and found serous carcinoma as the most common type (71.5%), followed by
mucinous carcinoma (17.3%) [17].

Ovarian tumors spread by direct extension into the pelvic structures or the malignant cells are shed into the
peritoneal cavity that gets lodged into the peritoneal cavity; the most common sites of metastasis of OC are
the peritoneum and omentum (86%), bowel (50%), and spleen (20%) [18]. Sehouli et al. conducted a study on
the pattern of intra-abdominal tumor dissemination and surgical outcome of patients with primary OC.
Similar to our study, they found that the average age at diagnosis was > 50 years (median age 57.7 years) and
they reported that tumor dissemination was the most common in the peritoneum (76%), followed by the
colon (52%) [19].

PWC is of great significance as it helps detect peritoneal dissemination; even sub-clinical peritoneal spread
may be detected by PWC and hence provide valuable information regarding staging and prognosis [20]. To
determine the sensitivity of PWC, two parameters are used: omental metastasis and peritoneal histology. In
our study, positive peritoneal cytology was seen in 58.5% of cases, and the presence of omental metastasis
was noted in 52.5% of cases. We also found that 78.8% of all cases were of high grade with capsular invasion
present in 61% of cases. Various studies have been conducted to determine the detection rate of peritoneal
spread by peritoneal cytology that varied with various studies. Gulzar et al. reported a cytology detection
rate of 41.6%, Ozkara et al. reported a rate of 62.2%, and Sanches and Matsubara reported a rate of 20% [21-
23].

Our study demonstrated that positive peritoneal cytology and omental metastasis were more common in
women over 50 years of age as compared to women diagnosed with OC at a younger age; hence, we
concluded that the incidence of positive peritoneal cytology had a positive correlation with older age. Our
study also showed that the frequency of positive peritoneal cytology and omental metastasis was more with
smaller tumors of <10 cm. This finding is likely due to the fact that most large-sized tumors were mucinous.
Serous carcinoma was most frequently associated with positive peritoneal cytology (69.9%) and omental
metastasis (74.2%), followed by endometrioid carcinoma. As borderline serous and mucinous tumors showed
a significantly lower frequency of positive peritoneal cytology and omental metastasis, we concluded that
serous carcinoma had a positive correlation with positive PWC.

Sneige et al. conducted a comparative study and analyzed PWC of serous carcinoma of low grade; they found
that the detection rate of positive peritoneal cytology was 27% and also found 69% of patients with
peritoneal implants to have serous carcinoma. They concluded that PWC is a sensitive predictor of
peritoneal dissemination even in serous carcinoma of low grade [11]. Arora et al. proved that serous
carcinoma diagnosed at an older age (> 60 years) was associated with poor prognosis [24]. Fadare et al.
conducted a study and found that the positive peritoneal cytology rate in patients with OC was 25%, with
serous carcinoma being the most frequent sub-type with positive cytology, and clear cell carcinoma being
the least frequent type [25].

Tumors with ovarian capsular invasion grow exophytically, and malignant cells are shed into the peritoneal
cavity that gets implanted in the peritoneal cavity, which eventually results in peritoneal dissemination [26].
Determination of capsular integrity is imperative as it upstages the tumor from stage 1 to stage 1C2 and
stage 1C3 (positive cytology) [27]. Therefore, in our study, we tried to determine the association of capsular
invasion with PWC. We found that the capsular invasion was associated with positive peritoneal cytology in
85.5% of cases and exhibited omental metastasis in 83.9% of cases; hence, capsular invasion seemed to have
a statistically significant correlation with positive peritoneal cytology and omental metastasis.

Our study also demonstrated that high-grade tumors showed a significantly higher incidence of positive
cytology (91.3%) and omental involvement (90.3%). A study was conducted in Pakistan by Gulzar et al. on
the significance of PWC for accurate staging of OCs. They found positive peritoneal cytology to be correlated
to tumor stage [21]. A study was conducted by Yoshimura et al., in which 90 patients with OCs were
examined. Similar to our study, they found that serous and endometrioid carcinoma were associated with
positive peritoneal cytology [28]. Similarly, another study found that serous carcinoma was associated with
positive peritoneal cytology (76.9%) followed by endometrioid (44%) and mucinous carcinoma (25%), and a
positive association was found between capsular invasion and positive peritoneal cytology and omental
metastasis [29].

There were a few limitations of our study as this was a retrospective study and patient’s follow-up was not
determined. Moreover, this was a single-center study with a limited sample size, and molecular and
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biomarker profiles were not evaluated. Therefore, we suggest further prospective multi-center studies in our
population to accurately determine prognostic parameters (both histological and molecular) of OC in our
setup.

Conclusions
We concluded that ovarian tumors were most prevalent among women over 50 years of age in our setup.
Serous and endometrioid carcinomas were found to be the most prevalent among our subjects. The factors
associated with an adverse prognosis, such as positive peritoneal cytology and omental metastasis, were
found to be more frequently positive in high-grade serous carcinoma, followed by endometrioid carcinomas.
Larger tumors showed less frequency of peritoneal involvement, but that is because mucinous tumors are
generally large compared with serous tumors. Moreover, positive peritoneal cytology was associated with
capsular invasion. Peritoneal cytology and omental metastasis are important prognostic factors for ovarian
tumors. Therefore, PWC and omental sampling should be performed routinely in the surgical management
of ovarian tumors to detect subclinical metastasis.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F: Global Cancer Statistics 2020:

GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J
Clin. 2021, 71:209-49. 10.3322/caac.21660

2. Torre LA, Trabert B, DeSantis CE, et al.: Ovarian cancer statistics, 2018. CA Cancer J Clin. 2018, 68:284-96.
10.3322/caac.21456

3. Mohammadian M, Ghafari M, Khosrav Bi, Salehiniya H, Aryaie M, Bakeshei FA, Mohammadian-Hafshejani
A: Variations in the incidence and mortality of ovarian cancer and their relationship with the human
development index in European Countries in 2012. Biomed Res Ther. 2017, 4:1541-57.
10.15419/bmrat.v4i08.228

4. Chen VW, Ruiz B, Killeen JL, Coté TR, Wu XC, Correa CN: Pathology and classification of ovarian tumors.
Cancer. 2003, 97:2631-42. 10.1002/cncr.11345

5. Cho KR, Shih IeM: Ovarian cancer. Annu Rev Pathol. 2009, 4:287-313.
10.1146/annurev.pathol.4.110807.092246

6. Köbel M, Kalloger SE, Huntsman DG, Santos JL, Swenerton KD, Seidman JD, Gilks CB: Differences in tumor
type in low-stage versus high-stage ovarian carcinomas. Int J Gynecol Pathol. 2010, 29:203-11.
10.1097/PGP.0b013e3181c042b6

7. Yoneda A, Lendorf ME, Couchman JR, Multhaupt HA: Breast and ovarian cancers: a survey and possible
roles for the cell surface heparan sulfate proteoglycans. J Histochem Cytochem. 2012, 60:9-21.
10.1369/0022155411428469

8. Badgwell D, Bast RC Jr: Early detection of ovarian cancer . Dis Markers. 2007, 23:397-410.
10.1155/2007/309382

9. Lengyel E: Ovarian cancer development and metastasis . Am J Pathol. 2010, 177:1053-64.
10.2353/ajpath.2010.100105

10. Siegel RL, Miller KD, Jemal A: Cancer statistics, 2019. CA Cancer J Clin. 2019, 69:7-34. 10.3322/caac.21551
11. Sneige N, Thomison JB, Malpica A, Gong Y, Ensor J, Silva EG: Peritoneal washing cytologic analysis of

ovarian serous tumors of low malignant potential to detect peritoneal implants and predict clinical
outcome. Cancer Cytopathol. 2012, 120:238-44. 10.1002/cncy.21219

12. Berek JS, Kehoe ST, Kumar L, Friedlander M: Cancer of the ovary, fallopian tube, and peritoneum . Int J
Gynaecol Obstet. 2018, 143 Suppl 2:59-78. 10.1002/ijgo.12614

13. Zheng G, Yu H, Kanerva A, Försti A, Sundquist K, Hemminki K: Familial risks of ovarian cancer by age at
diagnosis, proband type and histology. PLoS One. 2018, 13:e0205000. 10.1371/journal.pone.0205000

14. Chan JK, Urban R, Cheung MK, et al.: Ovarian cancer in younger vs older women: a population-based
analysis. Br J Cancer. 2006, 95:1314-20. 10.1038/sj.bjc.6603457

15. Roett MA, Evans P: Ovarian cancer: an overview . Am Fam Physician. 2009, 80:609-16.
16. Funt SA, Hricak H: Ovarian malignancies. Top Magn Reson Imaging. 2003, 14:329-37. 10.1097/00002142-

200308000-00005
17. Di Giorgio A, Cardi M, Biacchi D, et al.: Depth of colorectal-wall invasion and lymph-node involvement as

major outcome factors influencing surgical strategy in patients with advanced and recurrent ovarian cancer
with diffuse peritoneal metastases. World J Surg Oncol. 2013, 11:64. 10.1186/1477-7819-11-64

18. Thomakos N, Diakosavvas M, Machairiotis N, Fasoulakis Z, Zarogoulidis P, Rodolakis A: Rare distant
metastatic disease of ovarian and peritoneal carcinomatosis: a review of the literature. Cancers (Basel).
2019, 11:1044. 10.3390/cancers11081044

2023 Hashmi et al. Cureus 15(3): e36666. DOI 10.7759/cureus.36666 8 of 9

https://dx.doi.org/10.3322/caac.21660
https://dx.doi.org/10.3322/caac.21660
https://dx.doi.org/10.3322/caac.21456
https://dx.doi.org/10.3322/caac.21456
https://dx.doi.org/10.15419/bmrat.v4i08.228
https://dx.doi.org/10.15419/bmrat.v4i08.228
https://dx.doi.org/10.1002/cncr.11345
https://dx.doi.org/10.1002/cncr.11345
https://dx.doi.org/10.1146/annurev.pathol.4.110807.092246
https://dx.doi.org/10.1146/annurev.pathol.4.110807.092246
https://dx.doi.org/10.1097/PGP.0b013e3181c042b6
https://dx.doi.org/10.1097/PGP.0b013e3181c042b6
https://dx.doi.org/10.1369/0022155411428469
https://dx.doi.org/10.1369/0022155411428469
https://dx.doi.org/10.1155/2007/309382
https://dx.doi.org/10.1155/2007/309382
https://dx.doi.org/10.2353/ajpath.2010.100105
https://dx.doi.org/10.2353/ajpath.2010.100105
https://dx.doi.org/10.3322/caac.21551
https://dx.doi.org/10.3322/caac.21551
https://dx.doi.org/10.1002/cncy.21219
https://dx.doi.org/10.1002/cncy.21219
https://dx.doi.org/10.1002/ijgo.12614
https://dx.doi.org/10.1002/ijgo.12614
https://dx.doi.org/10.1371/journal.pone.0205000
https://dx.doi.org/10.1371/journal.pone.0205000
https://dx.doi.org/10.1038/sj.bjc.6603457
https://dx.doi.org/10.1038/sj.bjc.6603457
https://www.aafp.org/pubs/afp/issues/2009/0915/p609.html
https://dx.doi.org/10.1097/00002142-200308000-00005
https://dx.doi.org/10.1097/00002142-200308000-00005
https://dx.doi.org/10.1186/1477-7819-11-64
https://dx.doi.org/10.1186/1477-7819-11-64
https://dx.doi.org/10.3390/cancers11081044
https://dx.doi.org/10.3390/cancers11081044


19. Sehouli J, Senyuva F, Fotopoulou C, Neumann U, Denkert C, Werner L, Gülten OO: Intra-abdominal tumor
dissemination pattern and surgical outcome in 214 patients with primary ovarian cancer. J Surg Oncol. 2009,
99:424-7. 10.1002/jso.21288

20. Shield P: Peritoneal washing cytology. Cytopathology. 2004, 15:131-41. 10.1111/j.1365-2303.2004.00140.x
21. Gulzar R, Shahid R, Mumtaz S, Hassan JA: Significance of peritoneal washing cytology in the accurate

staging of malignant ovarian tumors. Pak J Med Sci. 2022, 38:128-32. 10.12669/pjms.38.1.4393
22. Özkara SK: Significance of peritoneal washing cytopathology in ovarian carcinomas and tumors of low

malignant potential: a quality control study with literature review. Acta Cytol. 2011, 55:57-68.
10.1159/000320858

23. Sanches MZPR, Matsubara A: Peritoneal washings in gynecological neoplasias . J Bras Patol Lab Med. 2019,
55:20-31. 10.5935/1676-2444.20190010

24. Arora N, Talhouk A, McAlpine JN, Law MR, Hanley GE: Long-term mortality among women with epithelial
ovarian cancer: a population-based study in British Columbia, Canada. BMC Cancer. 2018, 18:1039.
10.1186/s12885-018-4970-9

25. Fadare O, Mariappan MR, Wang S, Hileeto D, McAlpine J, Rimm DL: The histologic subtype of ovarian
tumors affects the detection rate by pelvic washings. Cancer. 2004, 102:150-6. 10.1002/cncr.20239

26. Davidson B, Risberg B, Reich R, Berner A: Effusion cytology in ovarian cancer: new molecular methods as
aids to diagnosis and prognosis. Clin Lab Med. 2003, 23:729-54. 10.1016/s0272-2712(03)00058-1

27. Prat J: Staging classification for cancer of the ovary, fallopian tube, and peritoneum . Int J Gynaecol Obstet.
2014, 124:1-5. 10.1016/j.ijgo.2013.10.001

28. Yoshimura S, Scully RE, Taft PD, Herrington JB: Peritoneal fluid cytology in patients with ovarian cancer .
Gynecol Oncol. 1984, 17:161-7. 10.1016/0090-8258(84)90072-6

29. Naz S, Hashmi AA, Ali R, Faridi N, Hussian SD, Edhi MM, Khan M: Role of peritoneal washing cytology in
ovarian malignancies: correlation with histopathological parameters. World J Surg Oncol. 2015, 13:315.
10.1186/s12957-015-0732-1

2023 Hashmi et al. Cureus 15(3): e36666. DOI 10.7759/cureus.36666 9 of 9

https://dx.doi.org/10.1002/jso.21288
https://dx.doi.org/10.1002/jso.21288
https://dx.doi.org/10.1111/j.1365-2303.2004.00140.x
https://dx.doi.org/10.1111/j.1365-2303.2004.00140.x
https://dx.doi.org/10.12669/pjms.38.1.4393
https://dx.doi.org/10.12669/pjms.38.1.4393
https://dx.doi.org/10.1159/000320858
https://dx.doi.org/10.1159/000320858
https://dx.doi.org/10.5935/1676-2444.20190010
https://dx.doi.org/10.5935/1676-2444.20190010
https://dx.doi.org/10.1186/s12885-018-4970-9
https://dx.doi.org/10.1186/s12885-018-4970-9
https://dx.doi.org/10.1002/cncr.20239
https://dx.doi.org/10.1002/cncr.20239
https://dx.doi.org/10.1016/s0272-2712(03)00058-1
https://dx.doi.org/10.1016/s0272-2712(03)00058-1
https://dx.doi.org/10.1016/j.ijgo.2013.10.001
https://dx.doi.org/10.1016/j.ijgo.2013.10.001
https://dx.doi.org/10.1016/0090-8258(84)90072-6
https://dx.doi.org/10.1016/0090-8258(84)90072-6
https://dx.doi.org/10.1186/s12957-015-0732-1
https://dx.doi.org/10.1186/s12957-015-0732-1

	Clinicopathological Parameters Associated With Peritoneal Involvement in Epithelial Ovarian Tumors
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Clinicopathological features of study population
	TABLE 2: Association of peritoneal cytology with clinicopathological features
	TABLE 3: Association of omental metastasis with clinicopathological features

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


