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Abstract

Background: Although epithelial ovarian cancer (EOC) spreads through peritoneal circulation, all patients with
clinical early-stage ovarian cancer (OC) benefit from routine surgical staging is still unclear.

Methods: This cross-sectional study used data from medical records of patients with clinical early-stage EOC who
received complete surgical staging from 2006 to 2016 at our hospital. We excluded patients with non-epithelial OC
or with stage IV disease.

Results: Among 50 patients with clinical early-stage EOC who underwent surgical staging, biopsies showed EOC
cells in peritoneal fluid for 12 patients (24%), in peritoneal tissue for ten patients (20%), and omental tissue for eight
patients (16%). Of those 50 patients, 40 patients had undergone peritoneal biopsies, and the other five patients also
had omental biopsies. The results showed that only one (2.5%) from 40 patients with peritoneal biopsy and three
(6.7%) from 45 patients with omental biopsy had no visible nodules. From cytology examination, 3 out of 26
patients (11.5%) showed positive cytology from peritoneal washing.

Conclusions: Routine peritoneal biopsies do not seem advantageous for patients with clinical early-stage EOC as
negative visible nodules with positive biopsy results were only 1 in 40 cases. However, further study with a larger
cohort is needed to obtain more information on peritoneal fluid metastasis patterns.
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Introduction
Among gynecologic cancers, ovarian cancer (OC) causes
major death in women. In 2018, an estimated 22,240
new OC diagnoses and 14,070 deaths from OC occurred
in the United States [1–3]. About 70% of new OC cases
are diagnosed at an advanced stage [3, 4], and 90% are
epithelial ovarian cancer (EOC), whereas the remainder
is non-epithelial [4–6]. About 50% of the OCs were di-
agnosed at an advanced stage. Advanced-stage OC has a
worse prognosis than early-stage OC [4, 6].

Ovarian cancer commonly spreads to the abdominal
cavity and forms implant tumors through peritoneal cir-
culation [7]. These implant tumors are critical prognos-
tic predictors as they indicate higher risks of recurrence
and mortality compared with OC without implant tu-
mors in the abdominal cavity. Implant tumors are also
an essential determinant of whether additional therapy is
required [8–10].
Therefore, definitive staging—i.e., surgical staging—is

necessary for determining treatment for clinical early-
stage OC. Surgical staging procedures include peritoneal
washing, ovary removal, hysterectomy, lymphadenec-
tomy, omentectomy, and peritoneal biopsy. The spread
of OC through peritoneal fluid circulation is evaluated
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through cytological examination, peritoneal biopsy, and
omentectomy [9–13].
Whether complete surgical staging, especially cytology,

peritoneal biopsy, and omentectomy, should be routinely
performed in all cases of clinical early-stage EOC (i.e.,
confined to the ovary only) is unclear. Thus, we con-
ducted this study about OC spreading patterns through
the peritoneal fluid circulation to evaluate whether sur-
gical staging should be routinely performed for all pa-
tients with clinical early-stage EOC.

Materials and methods
Patients
This descriptive cross-sectional study used data from the
medical records of patients with early-stage (tumor con-
fined to the ovary) who underwent complete surgical
staging at a single hospital from 2006 to 2016. We ex-
cluded patients with non-epithelial OC or stage IV dis-
ease. The mentioned complete surgical staging are
cytology, peritoneal biopsy, and omentectomy including;
abdominal and pelvic exploration, ascites findings, para-
aortic lymphadenectomy, paracolic and diaphragm
lymphadenectomy.

Statistical methods
As no data on the prevalence of OC peritoneal spreading
is available through previous studies, we used a cross-
sectional study design with a categoric variable propor-
tion set at 0.5. We set the false error rate at 15% (Zα
1.96). Medical records that met the inclusion criteria
were collected and analyzed using SPSS 20 (IBM) soft-
ware for Windows® operating systems. Histopathologic
features, including differentiation, cytological results,
peritoneal biopsy results, metastases to the omentum,
and stage, are reported in percentages.

Results
We collected medical record data from July 2016 to Au-
gust 2017 from the hospital database. From 2006 to
2016, 2711 patients were diagnosed with EOC at this
hospital, of whom 50 had clinical early-stage OC and
underwent complete surgical staging for which periton-
eal biopsy data were available. Peritoneal biopsy loca-
tions were right paracolic, left paracolic, Douglas cavity,
pre-vesica, and diaphragm. Not all patients received dia-
phragm biopsies, and one patient received a peritoneal
diaphragm biopsy.
From the data, we got the mean age of subjects was

46.7 ± 8.4 years. About half were multiparous, and 32%
were nulliparous birth.
Among 50 patients with clinical early-stage EOC, sur-

gical biopsies showed EOC cells in peritoneal fluid for
12 patients (24%), in peritoneal tissue for ten patients
(20%), and omental tissue for eight patients (16%; Fig. 1).

Three patients (6%) had cells in their pelvic lymph
nodes, and one patient (2%) in her para-aortic lymph
node (Fig. 1).
Among ten patients with macroscopic peritoneal nod-

ules, half had positive biopsy results, and half had nega-
tive peritoneal biopsy results (50% and n = 5 for both;
Fig. 2). We found one case (2.5%) of the visible negative
nodule with positive biopsy results and 39 cases (97.5%)
of the visible negative nodule with negative biopsy
results.
Referring to Fig. 3, this study shows five cases (100%)

of the visible nodule in the omentum with positive bi-
opsy results. From all visible nodules in the omentum,
there were no cases (0%) of subjects with negative re-
sults, three cases (6.7%) of the visible negative nodule
with positive biopsy results, and 42 cases (93.3%) of the
visible negative nodule with negative results.
Among patients with ascites, nine (37.5%) had positive

cytology results, and 15 (62.5%) had negative cytology
results (Fig. 4). Among patients who underwent periton-
eal washing, three (11.5%) had positive cytology results,
and 23 (88.5%) had negative cytology results.
Based on the distribution of positive peritoneal biopsy

results among patients, this study showed there were 3
of 7 cases of low-grade serous histopathology (Table 1).

Fig. 1 Percentages of ovarian cancer spreading in the peritoneum,
omentum, peritoneal fluid, and lymph nodes (n = 50)

Fig. 2 Comparison between intraoperative findings with peritoneal
pathology anatomy findings (n = 50)
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The high-grade serous and mucinous histopathology
showed the same result (1 of 6 cases). The endometrioid
histopathology resulted in 1 of 10 cases. There was no
case on the clear cell. Positive results on peritoneal bi-
opsy were also attained at all stage three cases where
stage 3b resulted in 3 out of 3 cases, stage 3c was 2 of 4
cases, and stage 3a was 1 of 4 cases. For differentiation
characteristics, this study showed 1st grade was 3 out of
20 cases, 2nd grade was 1 of 14 cases, and 3rd grade was
2 out of 16 cases.
Based on the distribution of positive omentum biopsy

results among patients of this study, none had low-grade
serous or mucinous histologic. Positive results on omen-
tum biopsy were obtained at all stage three cases where
stage 3a was 3 out of 4 cases, stage 3b was 1 in 3 cases,
and stage 3c was 4 of 4 cases. There were 4 out of 20
cases of 1st grade in cell differentiation characteristics, 3
of 14 cases of 2nd grade, and 1 out of 16 cases of 3rd
grade.
Based on the distribution of positive cytology cases,

this study found no case in the mucinous histologic.
Based on stage distribution, positive cytology was
present in all cases of stage 3c and stage 1c. Based on

cell differentiation characteristics, 1st grade was 2 out of
20 cases, 2nd grade was 4 out of 14 cases, and 3rd grade
was 6 out of 16 cases (Table 1).

Discussion
The most common and the earliest way of spreading
EOC is through exfoliation along with the peritoneal
surface. Cells spread directly to the peritoneum of the
pelvis and abdomen. The spreading tends to follow the
peritoneal fluid circulation path from the right paracolic
direction toward the cephalad, i.e., the right hemidiaph-
ragm attached to the peritoneum and omentum [9, 11,
13]. This study found that 24% (12/50) of patients had
EOC cells in peritoneal fluid, 16% (8/50) in the omen-
tum, and 20% (10/50) in the peritoneum.
Comparing intraoperative findings with peritoneal bi-

opsy results, half of them had positive biopsy results
from 10 patients with visible peritoneal nodules. Half
had negative peritoneal biopsy results (50% and n = 5 for
both). The proportion of visible negative nodules with a
positive peritoneal biopsy result was one case (2.5%) of
all subjects with visible negative nodules (40 cases);
meanwhile, the proportion of visible negative nodules
with a negative result was 39 cases (97.5%).
From the comparison between intraoperative findings

with omentum biopsy results, all five patients (100%)
with positive biopsy results also had positive visible nod-
ules. In contrast, among those with visible negative nod-
ules (n = 45), three (6.7%) had positive biopsy results,
and 42 (93.3%) had negative results. These findings sug-
gest that nodules in the peritoneum or omentum might
not necessarily contain tumor cells. However, the pres-
ence of nodules in the peritoneum does indicate inflam-
mation, which can cause cell proliferation.
Comparing intraoperative findings with ascites fluid or

peritoneal washing cytology results, we found the pro-
portion of ascites with positive cytology results was 9
cases (37.5%) of all subjects with ascites (24 cases). For
subjects with ascites but have negative cytology results,
we found 15 cases (62.5%). In comparison, the propor-
tion of peritoneal washing with the positive result was 3
cases (11.5%) from all subjects who had peritoneal wash-
ing (26 cases). The proportion of peritoneal washing
with negative cytology results were 23 cases (88.5%).
These findings indicate that ascites fluid does not neces-
sarily contain tumor cells, eventhough, ascites’ presence
should be a particular concern for the operator that
there could be a blockage in the abdominal cavity caused
by inflammatory or cancerous cells.
The results of this study are in accordance with several

existing studies where the rate of spread of stage III
ovarian cancer through the lymphogen pathway reaches
42 to 78%. Whereas metastasis via the hematogenous
route is rare in epithelial ovarian cancer and is often a

Fig. 3 Comparison of intraoperative findings with omentum
pathology anatomy findings (n = 50)

Fig. 4 Comparison of intraoperative findings and cytology
results (n = 50)
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late finding in this disease [9, 12]. A recent studies by Yousefi
et al., stated that hematogenous metastasis still considered as a
rare event in OC, eventhough the detection of hematogenic
spreading (circulating tumor cells in blood) in early stages could
give a valuable information such as impending metastases pre-
diction and drug responses evaluation in EOC patients [14].
The distribution of peritoneal biopsy results showed that

the most common positive results were low serous cancer,
stage 3 disease, and grade 1 differentiation. The most
common positive omentum biopsy results were high-
grade serous histology, stage 3 disease, and grade 2 differ-
entiation. The most common positive cytology results
were high-grade serous cancer, stages 3c and 1c disease,
and grade 3 differentiation. Our findings indicate that the
most common EOCs to spread to the peritoneum, omen-
tum, and peritoneal fluid were the high- and low-serous
types. The spread of higher stage disease was commonly
seen in the peritoneum and omentum, and differentiation
grade did not seem to affect spreading patterns.

Conclusion
Peritoneal biopsies do not appear to be useful for early-
stage epithelial ovarian cancer due to low positive results
in biopsies. Further research is needed with a larger
sample to verify and expand on our results.
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Table 1 Staging, histopathology, and cancer differentiation findings by peritoneal biopsy, omentum biopsy, and cytology result in
50 subjects with ovarian cancer

Characteristics Peritoneum (n = 50) Omentum Fluid

Pos. Neg. Total Pos. Neg. Total Pos. Neg. Total

Histopathology

High-grade serous 1 6 7 3 4 7 3 4 7

Endometrioid 1 10 11 2 9 11 3 8 11

Mucinous 1 6 7 0 7 7 0 7 7

Clear-cell 0 18 18 3 15 18 5 13 18

Low-grade serous 3 4 7 0 7 7 1 6 7

Staging

Stage 1a 0 26 26 0 26 26 0 26 26

Stage 1b 0 2 2 0 2 2 0 2 2

Stage 1c 0 8 8 0 8 8 8 0 8

Stage 2a 0 3 3 0 3 3 0 3 3

Stage 2b 0 0 0 0 0 0 0 0 0

Stage 2c 0 0 0 0 0 0 0 0 0

Stage 3a 1 3 4 3 1 4 0 4 4

Stage 3b 3 0 3 1 2 3 0 3 3

Stage 3c 2 2 4 4 0 4 4 0 4

Differentiation

Grade 1 3 17 20 4 16 20 2 18 20

Grade 2 1 13 14 3 11 14 4 10 14

Grade 3 2 14 16 1 15 16 6 10 16

Purbadi et al. Journal of Ovarian Research           (2021) 14:44 Page 4 of 5



Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Received: 2 February 2021 Accepted: 8 March 2021

References
1. Hoffman B, Schorge J, J S, Halvorson L, Bradshaw K, Cunningham F.

Epithelial ovarian Cancer. In: Williams Gynecology. 3rd ed. New York:
McGraw Hill Professional; 2012. p. 735–59.

2. Gaertner R, Simpson D. Neoplastic diseases of the ovary: screening, benign
and malignant epithelial and germ cell neoplasm, sex-cord stromal Tumors.
In: Lentz GM, Lobo RA, Gerhenson DM, Katz VL, editors. Comprehensive
Gynecology. 5th ed. Philadelphia: Elsevier; 2012. p. 731–72.

3. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer J Clin. 2018;
68(1):7–30. https://doi.org/10.3322/caac.21442.

4. Cho KR, Shih I-M. Ovarian Cancer. Annu Rev Pathol Mech Dis. 2009;4(1):287–
313. https://doi.org/10.1146/annurev.pathol.4.110807.092246.

5. DeCherney A, Nathan L, Goodwin TM, Laufer N. Premalignant & Malignant
Disorders of the Ovaries & Oviducts. In: Current Diagnosis & Treatment
Obstetrics & Gynecology, Tenth edition. 10th ed. New York: McGraw-Hill
Companies; 2012. p. 1136.

6. Berek JS, Berek DL. Berek & Novak’s Gynecology 16th edition. 16th ed. Berek
JS, editor. Philadelphia: Wolters Kluwer; 2020. p. 2716.

7. Ng JS, Low JJH. Epithelial ovarian cancer. Best Pract Res Clin Obstet
Gynaecol. 2012;26:337–45. https://doi.org/10.1016/j.bpobgyn.2011.12.005.

8. Kleppe M, Wang T, Van Gorp T, Slangen BFM, Kruse AJ, Kruitwagen RFPM.
Lymph node metastasis in stages I and II ovarian cancer: a review. Gynecol
Oncol. 2011;123(3):610–4. https://doi.org/10.1016/j.ygyno.2011.09.013.

9. Lengyel E. Ovarian Cancer development and metastasis. Am J Pathol. 2010;
177(3):1053–64. https://doi.org/10.2353/ajpath.2010.100105.

10. Semaan AY, Abdallah RT, MacKoul PJ. The role of laparoscopy in the
treatment of early ovarian carcinoma. Eur J Obstet Gynecol Reprod Biol.
2008;139(2):121–6. https://doi.org/10.1016/j.ejogrb.2008.02.014.

11. Köbel M, Huntsman D. Molecular pathology of ovarian carcinomas. Surg
Pathol Clin. 2011;4(1):275–96. https://doi.org/10.1016/j.path.2010.12.009.

12. Le O. Patterns of peritoneal spread of tumor in the abdomen and pelvis.
World J Radiol. 2013;5(3):106. https://doi.org/10.4329/wjr.v5.i3.106.

13. Berek J, Bast RJ. Epithelial ovarian Cancer. In: Kufe DW, Pollock REP,
Weichselbaum RR, Bast RCJJ, Gansler TSG, Holland JFH, et al., editors.
Holland-Frei Cancer medicine 6th ed. 6th ed. Hamilton: BC Decker Inc.;
2003.

14. Yousefi M, Dehghani S, Nosrati R, Ghanei M, Salmaninejad A, Rajaie S, et al.
Current insights into the metastasis of epithelial ovarian cancer - hopes and
hurdles. Cell Oncol. 2020;43:515–38. https://doi.org/10.1007/s13402-020-
00513-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Purbadi et al. Journal of Ovarian Research           (2021) 14:44 Page 5 of 5

https://doi.org/10.3322/caac.21442
https://doi.org/10.1146/annurev.pathol.4.110807.092246
https://doi.org/10.1016/j.bpobgyn.2011.12.005
https://doi.org/10.1016/j.ygyno.2011.09.013
https://doi.org/10.2353/ajpath.2010.100105
https://doi.org/10.1016/j.ejogrb.2008.02.014
https://doi.org/10.1016/j.path.2010.12.009
https://doi.org/10.4329/wjr.v5.i3.106
https://doi.org/10.1007/s13402-020-00513-9
https://doi.org/10.1007/s13402-020-00513-9

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Patients
	Statistical methods

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

