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Introduction 
Ovarian cancer, while ranking as the third most common 

malignancy of the female genital tract following cervical 
and uterine cancers, represents a disproportionately lethal 
disease.[1] In the United States, it remains the fifth leading 
cause of cancer-related mortality.[2] Although tumors 
originating from the ovaries and fallopian tubes account 
for only 15–20% of all gynecologic cancers, they are 

responsible for more deaths than all other primary pelvic 
malignancies combined.[2] The estimated incidence in Iran 
approximates 4 cases per 100,000 individuals.[3] Notably, 
its incidence is substantially lower than that of breast 
cancer, yet ovarian cancer carries a mortality rate roughly 
three times higher.[4] Overall five-year survival averages 
40–50%, a figure that is critically dependent upon the stage 
at diagnosis.[5] 

Abstract  

Background and Aims: Systematic lymphadenectomy remains integral to the surgical staging of ovarian cancer, yet the procedure carries 
considerable risk of morbidity. Refining the criteria for lymph node dissection by identifying robust preoperative predictors of metastasis 
could spare low-risk patients from these associated complications. 
Methods: In this cross-sectional analysis, we reviewed 66 consecutive cases of epithelial ovarian cancer treated at two tertiary care centers 
in Tehran from 2019 to 2021. Preoperative clinical, imaging, and serological parameters were documented. All patients underwent 
comprehensive surgical staging, including lymphadenectomy. Associations between clinicopathological variables and lymph node 
metastasis were evaluated using chi-square tests, with multivariate logistic regression employed to define independent predictors. 
Results: Lymph node involvement was present in 26 patients (39.4%). Univariate analysis identified significant correlations between 
nodal metastasis and younger age (≤50 years), bilateral adnexal involvement, serous histology, grade 3 differentiation, and International 
Federation of Gynecology and Obstetrics (FIGO) stage 3 disease. On multivariate analysis, each factor retained independent predictive 
value: age ≤50 years (odds ratio [OR] 3.07, 95% CI 1.02–9.24), bilateral tumors (OR 2.56, 95% CI 0.94–6.95), serous histology (OR 4.38, 
95% CI 1.41–13.58), grade 3 (OR 14.25, 95% CI 4.12–49.30), and stage 3 (OR 20.09, 95% CI 5.87–68.79). 
Conclusion: Our findings confirm that a distinct profile -characterized by younger age, bilaterality, serous histotype, high-grade 
differentiation, and advanced stage- significantly elevates the risk of lymphatic spread in ovarian carcinoma. Consequently, 
lymphadenectomy might be safely deferred in a carefully selected subset of patients with opposing low-risk features: age >50 years, 
unilateral, mucinous, grade 1 tumors confined to stage I. This selective approach could mitigate surgical morbidity while preserving 
oncologic safety.  
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Primary treatment for most patients involves surgical 
intervention.[6,7] Surgery serves to confirm the diagnosis, 
establish disease extent, and, where feasible, achieve 
complete cytoreduction. For patients not initially eligible 
for optimal tumor resection, surgery may instead be 
utilized for tumor debulking, often preceding or following 
systemic therapy.[8] Adjuvant chemotherapy is standard in 
most cases; indeed, some patients with advanced disease 
may first receive neoadjuvant chemotherapy to improve 
resectability.[9] 

The selection of surgical procedure is guided principally 
by disease stage.[10,11] This may range from unilateral 
salpingo-oophorectomy to total abdominal hysterectomy 
with bilateral salpingo-oophorectomy.[12] A further 
complex component is regional lymphadenectomy, which 
aims to remove sites of potential micrometastasis. Beyond 
its therapeutic intent, lymph node dissection provides 
critical prognostic information for accurate staging and 
subsequent treatment planning.[13] However, evidence 
suggests that extensive lymphadenectomy in certain 
contexts does not confer a survival benefit.[13] This 
procedure also elevates surgical morbidity, prolongs 
operative time, increases intraoperative blood loss and 
transfusion requirements, and extends hospital stay.[13, 14] 
 
Objectives 

Consequently, there is a clear need to develop refined 
criteria for performing lymphadenectomy. Identifying 
patients who will not benefit from this procedure would 
reduce unnecessary surgical risk and alleviate the 
associated burden on healthcare systems. 
 
Methods 

This cross-sectional study was conducted at Amir Alam 
and Imam Khomeini hospitals in Tehran between March 
2019 and February 2021. The sample size was determined 
using parameters from the study by Erdem et al.,[15] 

Assuming an 82% prevalence of non-involved lymph 
nodes, with a type I error of 5% and study power of 80%, a 
minimum of 66 participants was required. 

Eligible patients included those diagnosed with ovarian 
cancer or presenting with symptoms suggestive of a pelvic 
mass -such as palpable abdominal or pelvic findings, 

ascites, bloating, pain, early satiety, or urinary urgency or 
frequency- in whom no alternative primary malignancy 
was identified. Diagnosis was confirmed through standard 
radiological and pathological examinations. 

Prior to surgery, comprehensive clinical data were 
collected, including family history, obstetric history, and 
menstrual status. Preoperative assessment included 
physical examination of the abdomen and pelvis, 
abdominopelvic computed tomography (CT), 
ultrasonography, magnetic resonance imaging (MRI), 
serum cancer antigen-125 (CA-125) measurement, 
complete blood count (CBC), basic biochemical panels, 
and liver function tests (LFTs). All enrolled patients 
underwent surgical lymphadenectomy as part of their 
management. 

Exclusion criteria comprised metachronous tumors, 
borderline ovarian tumors, advanced metastatic disease 
deemed inoperable, as well as significant comorbidities 
including advanced cirrhosis or poorly controlled 
diabetes. 

Statistical analysis 
Statistical analysis employed descriptive statistics 

(mean±SD; frequencies/percentages). Categorical variable 
associations with nodal status used the Chi-square test. 
Univariable and multivariable logistic regression models 
identified predictors of lymph node metastasis, reporting 
odds ratios (OR) with 95% confidence intervals (CI). 
Analyses were performed using SPSS version 22 (IBM 
Corp., Armonk, NY, USA). A p-value<0.05 was 
considered statistically significant. 

Ethical considerations 
The study was conducted in accordance with the 

Declaration of Helsinki. The study protocol received 
approval from the ethics committee of Tehran University 
of Medical Sciences. All procedures conformed to relevant 
ethical guidelines and regulations, and written informed 
consent was obtained from every participant. 
 

Results 
A total of 66 patients were analyzed to identify predictors 

of nodal non-involvement, thereby potentially obviating 
the need for lymphadenectomy in ovarian cancer. Lymph 
node metastasis was present in 26 patients (39.4%) and 
absent in 40 (60.6%). The mean patient age was 51.35 ± 
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14.213 years (range: 13–82 years). Stratification by age 
revealed a significant association with nodal status 
(p=0.029). Among patients aged ≤50 years (n=25), 56% 
(n=14) had nodal involvement, compared to 29.3% (n=12) 
of those >50 years (n=41). Younger age (≤50 years) was 
associated with a higher likelihood of lymph node 
metastasis [Table 1]. 

 
Table 1. Association between patient age and lymph node 

involvement (n=66). 
Age Total Lymph+ Lymph- P value 
>50 25 (37.9%) 14 (56%) 11 (44%) 0.029 
<50 41 (62.1%) 12 (29.3%) 29 (70.7%) 

 

 
Tumor laterality also demonstrated a significant 

relationship with nodal involvement (p=0.05). For patients 
with unilateral tumors (n=32), 28.1% (n=9) had positive 
nodes. In contrast, nodal involvement was observed in 
50% (n=17) of patients with bilateral disease (n=34) [Table 
2]. 

 
Table 2. Association between tumor laterality and lymph 

node involvement (n=66). 
Involvement Total Lymph+ Lymph- P value 
Unilateral 32 

(48.5%) 
9 (28.1%) 23 

(71.9%) 
0.05 

Bilateral 34 
(51.5%) 

17 (50%) 17 (50%) 
 

 
Histopathological subtype was significantly correlated 

with nodal status (p=0.016). Among mucinous tumors 
(n=15), 33.3% (n=5) were node-positive. The rate of nodal 
involvement was substantially higher (68.6%, n=35) in 
patients with serous carcinomas (n=51) [Table 3]. 

 
Table 3. Association between tumor histologic type and 

lymph node involvement (n=66). 
Tumor 
type 

Total Lymph+ Lymph- P 
value 

Mucinous 15 (22.7%) 5 (33.3%) 10 (66.7%) 0.016 
Serous 51 (77.3%) 35 

(68.6%) 
16 (31.4%) 

 

 
Tumor grade significantly influenced the probability of 

nodal metastasis (p=0.011). Nodal involvement was 
present in 7.7% (n=1) of grade 1 tumors (n=13), 33.3% 
(n=6) of grade 2 tumors (n=18), and 54.3% (n=19) of grade 

3 tumors (n=35) [Table 4]. 
 
Table 4. Association between tumor grade and lymph node 

involvement (n=66). 
Tumor 
Grading 

Total Lymph+ Lymph- P 
value 

Grade 1 13 (19.7%) 1 (7.7%) 12 (92.3%) 
 

Grade 2 18 (27.3%) 6 (33.3%) 12 (66.7%) 0.011 
Grade 3 35 (53%) 19 (54.3%) 16 (45.7%) 

 

 
A significant association was also found with surgical 

stage (p=0.003). Patients were grouped as follows: Group 
A (Stages IA–IC, n=14), Group B (Stages IIA–IIB, n=24), 
and Group C (Stages IIIA–IIIC, n=28). Nodal involvement 
rates were 7.1% (n=1) in Group A, 33.3% (n=8) in Group 
B, and 60.7% (n=17) in Group C [Table 5]. 

 
Table 5. Association between tumor stage and lymph node 

involvement (n=66). 
Tumor 
Staging 

Total Lymph+ Lymph- P 
value 

Stage A 14 (21.2%) 1 (7.1%) 13 (92.9%) 
 

Stage B 24 (36.4%) 8 (33.3%) 16 (66.7%) 0.003 
Stage C 28 (42.4%) 17 (60.7%) 11 (39.3%) 

 

 
In univariable logistic regression analysis, age ≤50 years 

(OR: 3.485), serous histology (OR: 5.893), grade 2 (OR: 
15.192), and grade 3 (OR: 35.442) were significant 
predictors of lymph node involvement [Table 6]. 

 
Table 6. Multivariate logistic regression analysis for factors 

associated with lymph node involvement (reduced model). 
Variabilities β 

regression 
Odds 
ratio 

95% C.I. p-
value 

Age  1.248 3.485 0.933 - 
13.02 

0.05 

Tumor type 1.774 5.893 1.050 - 
33.087 

0.044 

Grade2/1 2.721 15.192 1.176 - 
196.291 

0.037 

Grade3/1 3.568 35.442 3.025 - 
415.31 

0.001 

 
A subsequent multivariable logistic regression model, 

incorporating all variables simultaneously, identified five 
independent predictors. Age ≤50 years, bilateral disease, 
serous histology, grade 3 tumor, and Stage III disease each 
retained a significant association with nodal metastasis (all 
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p<0.05). The adjusted odds ratios were as follows: age ≤50 
years (OR: 3.067), bilateral tumor (OR: 2.556), serous type 

(OR: 4.375), grade 3 (OR: 14.250), and Stage III (OR: 
20.090) [Table 7].

 
Table 7. Crude (univariate) logistic regression analysis for factors associated with lymph node involvement. 

Variables β regression Odds ratio 95% C.I. p-value 
Age 1.124 3.067 1.090 - 8.679 0.034 
Menopause 0.577 1.780 0.645 - 4.917 0.266 
Pregnancy Hx 0.659 1.933 0.682 - 5.484 0.215 
Family Hx 0.036 1.037 0.355 - 3.032 0.947 
Ascites 1.030 2.800 0.876 - 8.954 0.083 
Lymphadenopathy 0.499 1.648 0.576 - 4.716 0.352 
Chemotherapy Hx 0.357 1.429 0.459 - 4.447 0.538 
CA125 0.001 0.999 0.998 - 1.001 0.296 
Side involvement 0.938 2.556 1.010 - 7.106 0.05 
Tumor type 1.476 4.375 1.284 - 14.903 0.018 
Grade 2/1 1.792 6.000 0.624 - 57.681 0.121 
Grade 3/1 2.650 14.250 1.660 - 121.80 0.015 
Stage 2/1 1.872 6.500 0.717 - 58.893 0.096 
Stage 3/1 3.000 20.090 2.292 - 176.094 0.007 

Discussion 
Our analysis identified several clinicopathological factors 

significantly associated with lymph node metastasis in 
ovarian cancer. In the final multivariable model, five 
independent predictors emerged: patient age ≤50 years, 
bilateral disease, serous histology, grade 3 tumor 
differentiation, and Stage III disease. The univariable 
analysis yielded similar results, though it additionally 
highlighted tumor grade 2 as a significant factor, an 
association that was attenuated in the adjusted model, 
likely due to sample size limitations. 

These findings resonate with the established literature. 
Erdem et al., similarly reported higher nodal involvement 
rates in cases with bilateral ovarian disease, positive 
peritoneal cytology, serous histology, and advanced 
stage.[15] The pattern of metastasis also warrants 
consideration. As demonstrated by Fournier et al., the 
para-aortic region is the predominant site of nodal disease, 
with isolated pelvic involvement being less common.[16] 

This supports the necessity of a systematic approach to 
lymphadenectomy that encompasses both regions when 
nodal dissection is indicated. 

The impact of tumor grade is particularly notable. Our 
data show a pronounced, stepwise increase in nodal 
metastasis risk with higher grade, a trend corroborated by 
Kleppe et al.[17] In their series, the incidence of nodal 

metastasis rose from 4% in grade 1 tumors to 20% in grade 
3 tumors. The consensus from multiple studies, including 
work by Powless et al., and Zhou et al., reinforces that 
serous histology and higher-grade disease are robust risk 
factors for lymphatic spread.[18, 20] While our study did not 
find a statistically significant link between serum CA-125 
levels and nodal involvement (p=0.083), the elevated odds 
ratio suggests a potential association that may have been 
underpowered to detect; this aligns with other reports that 
identify elevated CA-125 as a risk factor.[19, 20] 

Synthesizing this evidence, a practical clinical algorithm 
begins to take shape. For a well-defined subset of patients 
-those over 50 years of age with unilateral, grade 1, 
mucinous, Stage I tumors- the risk of lymph node 
metastasis appears sufficiently low to question the routine 
necessity of lymphadenectomy. This selective approach is 
consistent with the conclusion of Kleppe et al., who noted 
that omitting complete lymphadenectomy might be 
acceptable only in grade 1 mucinous tumors.[17] 

 
Conclusions 

This study substantiates several key determinants of 
lymphatic spread in epithelial ovarian cancer: younger age, 
bilateral and serous tumors, high-grade histology, and 
advanced stage. These factors should inform preoperative 
risk stratification. Importantly, our data contribute to the 
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growing evidence that a tailored surgical approach is 
feasible. For patients with opposing, low-risk 
characteristics -specifically, older age with unilateral, low-
grade, mucinous, early-stage disease- lymph node 
dissection may be safely omitted. Refining surgical 
indications in this manner can help avoid the morbidity of 
unnecessary lymphadenectomy without compromising 
oncologic staging, thereby personalizing surgical 
management for women with ovarian cancer.  

 
Acknowledgment  

We sincerely thank the staff of Imam Khomeini Hospital 
and Amir Alam Hospital, the study participants, and the 
ethics committee for their support. Special appreciation is 
extended to our colleagues, mentors, and loved ones for their 
invaluable guidance, encouragement, and contributions to 
this research.  

 

Competing interests 
The authors declare that they have no competing interests. 

 

Abbreviations 
Computed Tomography: CT; Magnetic Resonance 

Imaging: MRI; Cancer Antigen-125: CA-125; Complete 
Blood Count: CBC; Liver Function Tests: LFTs; Standard 
Deviation: SD; Odds Ratio: OR; Confidence Interval: CI. 
  

Authors’ contributions 
All authors read and approved the final manuscript. All 

authors take responsibility for the integrity of the data and the 
accuracy of the data analysis.  
 

Funding 
None. 

 

Role of the funding source 
None. 

 

Availability of data and materials 
The data used in this study are available from the 

corresponding author on request. 
 

Ethics approval and consent to participate 
This study was approved by the Ethical Committee of 

Tehran University of Medical Sciences (Ethical Approval ID: 
IRCT20200417050934N1). All methods were carried out in 

accordance with relevant guidelines and regulations.  
 

Consent for publication 
By submitting this document, the authors declare their 

consent for the final accepted version of the manuscript to be 
considered for publication. 

 

References 
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. 

Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin. 2018;68(6):394-424. 
doi:10.3322/caac.21492 PMid:30207593 

2. Maliha H, Fatemeh H, Shahnaz A, Atefeh Z. Investigation of risk 
factors for epithelial ovarian cancer. 2017. Persian.  

3. Sharifian A, Pourhoseingholi MA, Norouzinia M, Vahedi M. 
Ovarian cancer in Iranian women, a trend analysis of mortality 
and incidence. Asian Pac J Cancer Prev. 2014;15(24):10787-90. 
doi:10.7314/APJCP.2014.15.24.10787 PMid:25605177  

4. 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(1):9-21. doi:10.1369/0022155411428469 
PMid:22205677 PMCid:PMC3283135  

5. Chan JK, Teoh D, Hu JM, Shin JY, Osann K, Kapp DS. Do clear 
cell ovarian carcinomas have poorer prognosis compared to 
other epithelial cell types? A study of 1411 clear cell ovarian 
cancers. Gynecol Oncol. 2008;109(3):370-6. 
doi:10.1016/j.ygyno.2008.02.006 PMid:18395777  

6. Vakilzadehian N, Moradi Y, Allela OQB, Al-Hussainy AF, Al-
Nuaimi AMA, A_ al-hussein RK, et al. Non-coding RNA in the 
Regulation of Gastric Cancer Tumorigenesis: Focus on 
microRNAs and Exosomal microRNAs. Int J Mol Cell Med. 
2024;13(4):417.  

7. Notash AY, Sadeghian E, Sobhanian E, Behboudi B, Tafti SMA, 
Moghimi Z, et al. Outcome of selective non-diverting low 
anterior resection after neoadjuvant chemoradiotherapy and 
curative surgery for proximal rectal cancer: A prospective case 
series. Middle East J Dig Dis. 2024;16(4):225. 
doi:10.34172/mejdd.2024.396 PMid:39807414 
PMCid:PMC11725019  

8. Chi DS, Franklin CC, Levine DA, Akselrod F, Sabbatini P, 
Jarnagin WR, et al. Improved optimal cytoreduction rates for 
stages IIIC and IV epithelial ovarian, fallopian tube, and primary 
peritoneal cancer: a change in surgical approach. Gynecol 
Oncol. 2004;94(3):650-4. doi:10.1016/j.ygyno.2004.01.029 
PMid:15350354  

9. Schwartz PE, Rutherford TJ, Chambers JT, Kohorn EI, Thiel RP. 
Neoadjuvant chemotherapy for advanced ovarian cancer: long-
term survival. Gynecol Oncol. 1999;72(1):93-9. 
doi:10.1006/gyno.1998.5236 PMid:9889037  

10. Nick AM, Coleman RL, Ramirez PT, Sood AK. A framework for 
a personalized surgical approach to ovarian cancer. Nat Rev Clin 
Oncol. 2015;12(4):239-45. doi:10.1038/nrclinonc.2015.26 
PMid:25707631 PMCid:PMC4528308   

11. Fazeli MS, Ebrahimi A, Behboudi B, Sobhanian E, Moghimi Z, 

https://doi.org/10.3322/caac.21492
https://doi.org/10.7314/APJCP.2014.15.24.10787
https://doi.org/10.1369/0022155411428469
https://doi.org/10.1016/j.ygyno.2008.02.006
https://doi.org/10.34172/mejdd.2024.396
https://doi.org/10.1016/j.ygyno.2004.01.029
https://doi.org/10.1006/gyno.1998.5236
https://doi.org/10.1038/nrclinonc.2015.26


Hosseini et al 

106   |   Journal of Cancer Research and Pharmacology. 2025;1(2):101-106 

Sadeghian E, et al. Investigation of Mortality and Morbidity In 
Patients Associated With Low Anterior Resection and Ghost 
Ileostomy. Acad J Surg. 2024. doi:10.18502/ajs.v7i1.16344 

12. Abdollahi H, Salehinia F, Badeli M, Karimi E, Gandomkar H, 
Asadollahi A, et al. The biochemical parameters and Vitamin D 
levels in ICU patients with COVID-19: a cross-sectional study. 
Endocr Metab Immune Disord Drug Targets. 2021;21(12): 
2191-202. doi:10.2174/1871530321666210316103403 
PMid:33726658 

13. Maggioni A, Benedetti Panici P, Dell'Anna T, Landoni F, Lissoni 
A, Pellegrino A, et al. Randomised study of systematic 
lymphadenectomy in patients with epithelial ovarian cancer 
macroscopically confined to the pelvis. Br J Cancer. 
2006;95(6):699-704. doi:10.1038/sj.bjc.6603323 PMid:16940979 
PMCid:PMC2360519  

14. Sakuragi N, Yamada H, Oikawa M, Okuyama K, Fujino T, 
Sagawa T, et al. Prognostic significance of lymph node 
metastasis and clear cell histology in ovarian carcinoma limited 
to the pelvis (pT1M0 and pT2M0). Gynecol Oncol. 
2000;79(2):251-5. doi:10.1006/gyno.2000.5933 PMid:11063653 

15. Erdem B, Yüksel IT, Peker N, Ulukent SC, Aşıcıoğlu O, Özaydin 
IY, et al. Evaluation of factors affecting lymph node metastasis 
in clinical stage I-II epithelial ovarian cancer. Oncol Res Treat. 
2018;41(7-8):444-8. doi:10.1159/000488082 PMid:29975960 

16. Fournier M, Stoeckle E, Guyon F, Brouste V, Thomas L, 
MacGrogan G, et al. Lymph node involvement in epithelial 
ovarian cancer: sites and risk factors in a series of 355 patients. 
Int J Gynecol Cancer. 2009;19(8):1307-13. 
doi:10.1111/IGC.0b013e3181b8a07c PMid:20009882  

17. Kleppe M, Wang T, Van Gorp T, Slangen B, Kruse AJ, 
Kruitwagen R. Lymph node metastasis in stages I and II ovarian 
cancer: a review. Gynecol Oncol. 2011;123(3):610-4. 
doi:10.1016/j.ygyno.2011.09.013 PMid:21982047  

18. Powless CA, Aletti GD, Bakkum-Gamez JN, Cliby WA. Risk 
factors for lymph node metastasis in apparent early-stage 
epithelial ovarian cancer: implications for surgical staging. 
Gynecol Oncol. 2011;122(3):536-40. 
doi:10.1016/j.ygyno.2011.05.001 PMid:21636114  

19. Tsumura N, Sakuragi N, Hareyama H, Satoh C, Oikawa M, 
Yamada H, et al. Distribution pattern and risk factors of pelvic 
and para‐aortic lymph node metastasis in epithelial ovarian 
carcinoma. Int J Cancer. 1998;79(5):526-30. 
doi:10.1002/(SICI)1097-0215(19981023)79:5<526::AID-
IJC14>3.0.CO;2-#  

20. Zhou J, Sun J-Y, Wu S-G, Wang X, He Z-Y, Chen Q-H, et al. 
Risk factors for lymph node metastasis in ovarian cancer: 
Implications for systematic lymphadenectomy. Int J Surg. 
2016;29:123-7. doi:10.1016/j.ijsu.2016.03.039 PMid:27000718
  
Cite this article as:  
Mohammadi L, Gandomkar H, Mahmoodzadeh H, 
Moghimi Z, Omranipour R, Sobhanian E. Predictors of 
lymphatic metastasis and indications for lymphadenectomy 
in epithelial ovarian carcinoma. J Cancer Res Pharmacol. 
2025; 1(2): 101-106.  doi: 10.22034/jcrph.2025.553688.1012 

 

https://doi.org/10.18502/ajs.v7i1.16344
https://doi.org/10.2174/1871530321666210316103403
https://doi.org/10.1038/sj.bjc.6603323
https://doi.org/10.1006/gyno.2000.5933
https://doi.org/10.1159/000488082
https://doi.org/10.1111/IGC.0b013e3181b8a07c
https://doi.org/10.1016/j.ygyno.2011.09.013
https://doi.org/10.1016/j.ygyno.2011.05.001
https://doi.org/10.1002/(SICI)1097-0215(19981023)79:5%3C526::AID-IJC14%3E3.0.CO;2-
https://doi.org/10.1002/(SICI)1097-0215(19981023)79:5%3C526::AID-IJC14%3E3.0.CO;2-
https://doi.org/10.1016/j.ijsu.2016.03.039

