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ABSTRACT

Objective: Our objective was to assess the patients who have 
probable early stage ovarian cancer. 

Materal and Method: Between 2010-2018, 208 patients with 
isolated adnexal masses who underwent surgery due to pre-
sumed malignancy were analyzed. We excluded patients with 
radiologic evidence of ascites and tumour implants. 

Results: According to the final pathology reports, 52 (25%) of 
208 patients had benign tumours, 46 (22%) were borderline, and 
110 (53%) patients’ tumours were malignant. The most unex-
pected benign tumours were serous cystadenofibroma. Of the 
malignant tumours, 3 were uterine sarcomas, 8 were metastatic 
ovarian tumours (all gastrointestinal origin), and 99 were primary 
ovarian cancers. Seventy-six of 99 primary ovarian cancers were 
epithelial and 23 were nonepithelial. The most common histo-
logic types were respectively serous and endometrioid adeno-
carcinoma. Seventy-six percent of primary ovarian cancers were 
early stage (stage 1-2) and 24% were advanced stage (stage 3-4). 

Conclusion: Patients with a suspicious adnexal mass, even if 
ascites or carcinomatosis are not existing, have a high rate of 
malignancy and should be managed considering this risk.

Keywords: Adnexal mass, ovarian cancer, malignancy 

ÖZET

Amaç: Amacımız muhtemelen malign adneksiyel kitlesi olan 
hastaları değerlendirmektir. 

Gereç ve Yöntem: 2010-2018 yılları arasında salt adneksiyal kit-
lesi olan ve malignite riski nedeniyle ameliyat yapılan 208 hasta-
nın medikal verileri incelendi. Radyolojik olarak asit ve tümöral 
implant bulgusu olan hastalar çalışma dışı bırakıldı. 

Bulgular: Nihai patoloji raporlarına göre 208 hastanın 52'si 
(%25) benign, 46'sı (%22) borderline ve 110'u (%53) malign idi. 
En beklenmedik benign tümör seröz kistadenofibrom idi. Malign 
tümörlerin 3'ü uterin sarkom, 8'i metastatik over kanseri (tümü 
gastrointestinal kaynaklı), 99'u primer over kanseri idi. Doksan 
dokuz primer over kanserinin 76'sı epitelyal, 23'ü nonepitelyal 
idi. En sık görülen histolojik tipler sırasıyla, seröz ve endomet-
rioid adenokarsinom idi. Primer over kanserlerinin %76'sı erken 
evrede (evre 1-2), %24'ü ileri evrede (evre 3-4) idi.

Sonuç: Şüpheli adneksiyal kitlesi olan hastalarda, asit veya karsi-
nomatosiz bulgusu olmasa bile, yüksek malignite riski mevcuttur 
ve bu risk göz önünde bulundurularak yönetilmelidir. 

Anahtar Kelimeler: Adneksiyal kitle, over kanseri, malignite
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BACKGROUND

Adnexal masses are one of the leading causes of admis-
sion to the gynecology outpatient clinic and the underly-
ing cause could be malignancy. Ovarian cancer is a com-
mon cause of death among women; catching it in the 
early stage is the main issue (1). Complex adnexal masses 
are already considered as high-risk lesions and surgical 
removal is advised, but the route is important (2). Pro-
cedure and quality of primary surgery (e.g. laparotomy/ 
laparoscopy, incision type, complete debulking, etc.) and 
surgeon’s experience and knowledge play a major role in 
the prognosis of ovarian cancer. Studies have shown that 
consultant gynecologic oncologists (GO) improve the 
survival and centralization of ovarian cancer is warranted 
and cost-effective (3, 4). On the other hand, minimally in-
vasive surgery (MIS) is recommended for adnexal masses 
presumed to be benign, but not for likely malignant tu-
mours. MIS is suitable for patients but carries the risk of 
tumour cell dissemination and trocar site metastasis due 
to cyst rupture (5, 6). Thus, in district hospitals, gynecol-
ogists should be able to easily distinguish patients who 
need to be referred to tertiary hospitals with gynecologic 
oncology units, and GOs should make the right manage-
ment and surgical plans. For this purpose, many methods 
have been developed; some of them are too complex to 
be used in daily practice, and some include markers that 
cannot be attained everywhere (7).

Our objective was to assess the patients with probable 
early-stage ovarian cancer. For this purpose, we includ-
ed suspicious isolated adnexal masses and excluded 
patients with radiologic evidence of ascites and tumour 
implants.

MATERIAL AND METHOD

After receiving approval from the ethics committee of 
Istanbul University, medical records of 264 patients who 
were referred to our gynecologic oncology clinic and un-
derwent surgery for suspicious isolated adnexal masses 
between January 2010 and December 2018, were ab-
stracted. Two hundred eight patients were included in 
the study because there were missing data for 56 pa-
tients. Patients aged under 18 or above 85 years, had 
pregnancy, had a history of malignancy, had undergone 
surgery for borderline ovarian tumour (BOT) or ovarian 
cancer and had signs of ascites, pleural effusions, bowel 
obstruction, omental cake or tumoural implants were ex-
cluded from the study. All patients underwent transvag-
inal or transrectal and transabdominal two-dimensional 
(2D)- USG by a GO during gynecologic evaluations. The 
presence of a multilocular cystic lesion, solid areas, bi-
lateral lesions were noted. Tumour size was based on 
the largest diameter on USG. Serum CA125 levels were 
measured preoperatively using an ECLusys CA125 II as-
say (Roche Diagnostics, Tokyo, Japan). Patients who were 

suspected of having isolated adnexal masses according 
to USG findings, CA125 levels, and menopausal status, 
underwent magnetic resonance imaging (MRI) and eval-
uated in our department’s weekly multidisciplinary team 
conference. Patients with presumed malignancy were 
underwent laparotomy and masses were sent for frozen 
section analysis. According to the results of the preoper-
ative frozen section, a surgical procedure was performed 
with consideration to age and fertility requirements. In 
some circumstances, re-staging was performed. The final 
histopathologic diagnosis was considered as the gold 
standard for defining outcomes. Tumours were classified 
and staged according to the World Health Organization 
(WHO) and International Federation of Gynecology and 
Obstetrics (FIGO) classifications. If the patient was amen-
orrheic for one year or if the patients who had undergone 
hysterectomy were aged 50 years or older, they were ac-
cepted as postmenopausal.

Statistics
The Statistical Package for the Social Sciences (SPSS) 21.0 
version was used for all statistical analyses. Kruskal-Wallis 
H analysis and the Chi-square test were used as nonpara-
metric methods, and one-way analysis of variance (ANO-
VA) was used as a parametric method. P values <0.05 
were considered statistically significant. 

Data are expressed as mean±standard deviation (SD) or 
median and interquartile range (IQR). Categorical values   
were expressed as absolute numbers and percentages. 
The post hoc test was used for variables with significant 
differences to identify which groups had the difference. 

RESULTS

Almost all patients were symptomatic and the most com-
mon symptoms were abdominal pain and bloating. One 
hundred three patients were in the premenopausal peri-
od and 105 patients were in the postmenopausal period. 
According to the definite pathology reports, 52 (25%) of 
the 208 patients had benign masses, 46 (22%) had bor-
derline tumours and 110 (53%) had malignant tumours. 
There was 86% compatibility between frozen section and 
final pathology, and the re-staging surgery rate was 4.3%. 
The characteristics of the patients are given in Table 1. 
The age and menopausal status of the prognostic factors 
were significantly different only in the borderline group, 
all other factors were similar between the groups. The 
most common histological subtype was serous border-
line tumours in premenopausal and serous adenocarci-
nomas in postmenopausal period. The most unexpected 
benign tumours were serous cystadenofibromas among 
all the patients.

Three of the 110 malignant tumours were uterine sarco-
mas, 8 were metastatic ovarian tumours (all gastrointes-
tinal origin), and 99 were primary ovarian cancers. Sev-
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enty-six of the 99 primary ovarian cancers were epithelial 
and 23 were nonepithelial. Seventy-five of the primary 
ovarian cancers were early stage (stage 1-2) and 24 were 
advanced stage (stage 3-4); the most common types were 
serous (n=23) and endometrioid (n=22) adenocarcinoma, 
respectively. Forty-one of the 46 borderline tumours were 
early stage, and five were advanced stage.

Among the various histologic subtypes, serous cysta-
denofibromas accounted for most false-positive cases 
(Table 2). Bilateralism was present in 39 (19%) cases and 
77% of them were borderline or malignant. Although not 
statistically significant, solid findings were more common 
in malignant cases.

DISCUSSION

In the United States, it is estimated that there is a 5 to 
10% lifetime risk for women undergoing surgery for a 
suspected ovarian neoplasm (8), and these are associat-
ed with a significant risk of malignancy. McDonald et al. 
found 48% ovarian malignancy in 272 patients with com-
plex or solid adnexal masses (9). Advanced ovarian can-
cer has a 20-47% five-year survival rate, and 70-90% in the 
early stage (10). For the patients with early-stage ovarian 
cancer, comprehensive surgical staging and treatment by 
a consultant GO is recommended to improve survival (11, 
12). Catching ovarian cancer in the early stages, would 
lead to better planning of treatment and more accept-
able prognoses. However, it is widely recognized that 
ovarian malignancy is difficult to detect during its early 
stages. 

Transvaginal USG should be the first-choice modality in 
patients with suspicious isolated ovarian masses (11), but 
is not sufficient alone. The American College of Obstetri-
cians and Gynaecologists (ACOG) recommends referral 
of women with a pelvic mass to a GO if any are present; 
elevated CA125 levels, nodular, fixed pelvic masses, as-
cites, evidence of metastases or an elevated score on a 
formal risk assessment test such as the multivariate in-
dex assay (MIA), Risk of Malignancy Index (RMI), or the 
Risk of Ovarian Malignancy Algorithm (ROMA) or one 
of the ultrasound-based scoring systems from the Inter-
national Ovarian Tumour Analysis (IOTA) group (7). The 
United States Food and Drug Administration (FDA) has 
approved the MIA and ROMA to further assess the risk 

Table 1: Characteristics of patients

Prognostic factors
Benign
 (n=52)

Borderline (n=46)
Malignant
(n=110)

χ2 P

Age (y)  51.5 (±13.7) 41.6 (±13.4) 51.9 (±16.0) F=8.32* <0.001

BMI, kg/m2 28.1 (24-32) 26 (24-29.3) 27.3 (25-31) 3.437 0.18

Gravidity
Parity

3 (1-4)
2 (0.5-3)

1 (0-3)
1 (0-3)

2.5 (1-4)
2 (1-3)

4.862
5.555

0.09
0.06

Menopause status, n (%)
    Premenopausal
    Postmenopausal

22 (42.3)
30 (57.7)

32 (69.6)
14 (30.4)

49 (44.5)
61 (55.5)

9.565 <0.05

Tumour diameter, cm 11 (7-15) 10 (6-14) 10.5 (8-17) 2.208 0.33

Laterality, n (%)
    Unilaterally
    Bilaterally

43 (82.7)
9 (17.3)

32 (69.6)
14 (30.4)

94 (85.5)
16 (14.5)

5.470 0.07

USG findings, n (%)
    Solid 
    multiloculated
    solid+multiloculated

25 (17.3)
9 (48.1)
18 (34.6)

26 (8.7)
4 (56.5)
16 (34.8)

66 (11.8)
13 (60)

31 (28.2)

3.132 0.54

CA125,U/ml 55.5 (20-204)  63 (23-213)  98 (28-261) 1.969 0.37

* For age, one-way variance analysis is done and f value is given; BMI: Body-mass index 

Table 2: False-positive (benign) cases 

Benign n=52 

Serous cystadenofibroma 12

Endometriosis 2

Dermoid cyst 3

Tubo-ovarian abscess 5

Fibroma/thecoma 8

Leiomyoma 7

Mucinous cystadenoma 8

Brenner tumour 2

Sex cord tumour 2

Noroendocrine tumour 2

Struma ovarii 1
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of ovarian cancer in adult women with an already identi-
fied adnexal mass (13, 14). However, human epididymis 
protein 4 (HE4) and other markers of MIA cannot be test-
ed in low-source settings. The RMI is recommended by 
the Royal College of Obstetricians and Gynaecologists 
(RCOG), who expressed that the ‘RMI-1’ is the most uti-
lized, widely available, and validated effective triaging 
system for women with suspected ovarian cancer (15). 
However, its use in BOTs and early-stage ovarian cancer 
is limited (16, 17). MRIs identify the adnexal lesions well, 
and could be regarded as a reliable non-invasive modali-
ty for patients with indeterminate lesions (18).

 The RCOG said that laparoscopy could be performed 
even in postmenopausal women if RMI <200, (10) but 
according to our high false negative rates, it is hazard-
ous. Occult malignancy must always be considered. The 
main problems are stage I invasive diseases and surgical 
staging of these cases. Inadvertent rupture of a malig-
nant mass makes it stage 1C1 and patients need to take 
adjuvant chemotherapy; a thorough exploration of the 
abdominal cavity is not enough in this situation (19, 20). 
On the other hand, BOTs are stage I tumours in more 
than 90% of cases and behave like benign tumours in 
almost all cases. Aggressive surgical treatment by spe-
cialized oncologic surgeons is not reasonable in these 
cases. Nevertheless, port-site metastasis is still an issue 
for BOTs (21). 

In a multi-centered study, ultrasound-based rules (B and 
M-rules) were applied to 1066 patients with persistent 
adnexal masses (n=1233). These rules worked rather 
well for endometriomas, dermoid cysts, simple cysts and 
advanced invasive malignancies, but they did not work 
well for hydrosalpinx, peritoneal cysts, abscesses, fibro-
mas, rare benign tumours, Stage I borderline tumours 
and Stage I primary invasive malignancies (22). In a me-
ta-analysis, comparing the ability of 19 methods to pre-
operatively discriminate between benign and malignant 
adnexal masses, the Simple Rules had a sensitivity of 93% 
and a specificity of 81% when classifying inconclusive tu-
mours as malignant and were found superior to all other 
methods (16), but they did not isolate adnexal masses in 
our group of patients.

In 2016, IOTA group published a study and emphasised 
that despite the combination of simplicity and excellent 
performance, important limitations of the Simple Rules 
were the inconclusive results in a proportion of cases and 
the absence of an estimated risk of malignancy. The abil-
ity to provide accurate risk estimates is highly relevant 
for risk stratification and individualized patient manage-
ment. They declared that type of centre also needed to 
be included in our risk estimation, because the risk of a 
malignant tumour is higher in oncology centres than in 
others. They found that ascites was the most predictive of 

malignancy and irregular multilocular-solid tumours with 
a diameter of ≥100 mm were the least predictive. Type of 
centre had a coefficient of 0.9 (23). In our study we did 
not include ascites because it is known as an apparent 
sign of advanced-stage malignancy. We did not find any 
sonographic findings that were statistically different be-
tween groups, only solid images were more common in 
malignant cases even though not statistically significant.

In our study, the misestimation rate was %25 in adnexal 
masses which were presumed malignant, based on both 
USG and MRI findings. It had an original setting but we did 
not use specific risk modelling or a scoring system, its sub-
jectivity and retrospective design was the main limitation. 

This study revealed that ovarian malignancy rate was 
high among cases classified as suspicious isolated ad-
nexal mass, even without ascites or carcinomatosis. We 
used MRI but in the low-resource settings , these masses 
should be characterized by USG with simple methods. 
For this purpose, further prospective studies need to be 
designed for the detection of borderline and non epithe-
lial ovarian tumours and especially stage I ovarian can-
cers instead of advanced stage ovarian cancers.

Acknowledgement: We would like to thank David F. Chapman 
for language editing of the manuscript. 

Ethics Committee Approval: This study was approved by the 
Ethical Committee of the Istanbul University, Istanbul Faculty of 
Medicine (Date:07.05.2019-616, No:2019/538).

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- H.Y.Ç., 
S.T., Y.S.; Data Acquisition- H.Y.Ç., H.M.B.; Data Analysis/Interp-
retation-H.S.; Drafting Manuscript- H.Y.Ç., H.M.B.; Critical Revi-
sion of Manuscript- H.S., S.T., Y.S.; Final Approval and Accounta-
bility- H.Y.Ç., H.S., H.M.B., S.T., Y.S.

Conflict of Interest: Authors declared no conflict of interest. 

Financial Disclosure: Authors declared no financial support.

Teşekkür: Makalenin İngilizce düzenlemeleri için David F. Chap-
man’a teşekkür ederiz.

Etik Komite Onayı: Bu çalışma için etik komite onayı İstanbul 
Üniversitesi, İstanbul Tıp Fakültesi Etik Kurulu’ndan alınmıştır (Ta-
rih:07.05.2019-616, Sayı:2019/538).

Hakem Değerlendirmesi: Dış bağımsız.

Yazar Katkıları: Çalışma Konsepti/Tasarım- H.Y.Ç., S.T., Y.S.; Veri 
Toplama- H.Y.Ç., H.M.B.; Veri Analizi/Yorumlama- H.S.; Yazı Tas-
lağı- H.Y.Ç., H.M.B.; İçeriğin Eleştirel İncelemesi- H.S., S.T., Y.S.; 
Son Onay ve Sorumluluk- H.Y.Ç., H.S., H.M.B., S.T., Y.S.



196

Clinicopathologic features of probably malignant adnexal masses
İstanbul Tıp Fakültesi Dergisi • J Ist Faculty Med 2021;84(2):192-6

Çıkar Çatışması: Yazarlar çıkar çatışması beyan etmemişlerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemişlerdir.

REFERENCES

1. Noone AM, Howlader N, Krapcho M, Miller D, Brest A, Yu 
M, Ruhl J, Tatalovich Z, Mariotto A, Lewis DR, Chen HS, 
Feuer EJ, Cronin KA (eds). SEER Cancer Statistics Review, 
1975-2015, National Cancer Institute. 

2. Van Calster B, Van Hoorde K, Valentin L, Testa AC, 
Fischerova D, Van Holsbeke C, Savelli L, Franchi D, Epstein 
E, Kaijser J, Van Belle V, Czekierdowski A, Guerriero S, 
Fruscio R, Lanzani C, Scala F, Bourne T, Timmerman D, 
International Ovarian Tumour Analysis Group Evaluating 
the risk of ovarian cancer before surgery using the ADNEX 
model to differentiate between benign, borderline, early 
and advanced stage invasive, and secondary metastatic 
tumours: prospective multicentre diagnostic study. BMJ. 
2014;349:g5920. [CrossRef]

3. Bristow RE,  Berek JS.  Surgery for ovarian cancer: how to 
improve survival. Lancet 2006;367:1558–60. [CrossRef]

4. Greving JP, Vernooij F, Heintz APM, van der Graaf Y, Buskens 
E.  Is centralization of ovarian cancer care warranted? A 
cost‐effectiveness analysis Gynecol Oncol 2009;113:68–74. 
[CrossRef]

5. Vergote I,  De Brabanter J,  Fyles A,  Bertelsen K,  Einhorn 
N,  Sevelda P,  et  al.  Prognostic importance of degree of 
differentiation and cyst rupture in stage I invasive epithelial 
ovarian carcinoma. Lancet 2001;357:176–82. [CrossRef]

6. Demir RH, Marchand GJ. Adnexal Masses Suspected to Be 
Benign Treated with Laparoscopy.  JSLS.  2012;16(1):71–84. 
[CrossRef]

7. American College of Obstetricians and 
Gynecologists’ Committee on Practice Bulletins—
Gynecology.  Gynecologists’ Committee on Practice, 
Practice Bulletin No. 174: evaluation and management 
of adnexal masses.  Obstet Gynecol  2016;128:e210–26. 
[CrossRef]

8. National Institutes of Health Consensus Development 
Conference Statement. Ovarian cancer: screening, treatment, 
and follow-up. Gynecol Oncol 1994; 55:S4. [CrossRef]

9. McDonald JM, Doran S, DeSimone CP, Ueland FR, DePriest 
PD, Ware RA, Saunders BA, Pavlik EJ, Goodrich S, Kryscio 
RJ, van Nagell JR Jr. Predicting risk of malignancy in adnexal 
masses. Obstet Gynecol. 2010 Apr;115(4):687-94. [CrossRef]

10. Heintz AP, Odicino F, Maisonneuve P, et al. Carcinoma of 
the fallopian tube. Int J Gynaecol Obstet 2006; 95:S145 
[CrossRef]

11. Dodge JE, Covens AL, Lacchetti C, et al. Management of a 
suspicious adnexal mass: a clinical practice guideline. Curr 
Oncol 2012;19:E244–57. [CrossRef]

12. Engelen MJ, Kos HE, Willemse PH, Aalders JG, de Vries 
EG, Schaapveld M, et al. Surgery by consultant gynecologic 
oncologists improves survival in patients with ovarian 
carcinoma. Cancer 2006;106:589-98. [CrossRef]

13. U.S. Food and Drug Administration. OVA1 Next 
Generation. 510(k) substantial equivalence determination 
decision summary. Silver Spring (MD): FDA; 2016. Available 
at: http://www.accessdata.fda.gov/cdrh_ docs/reviews/
K150588.pdf. Retrieved June 24, 2016.

14. U.S. Food and Drug Administration. ROMATM (HE4 EIA + 
Architect CA125 10TM). 510(k) summary. Silver Spring (MD): 
FDA; 2011. Available at: http:// www.accessdata.fda.gov/
cdrh_docs/pdf10/K103358.pdf. Retrieved June 24, 2016  

15. Royal College of Obstetricians and Gynaecologists (RCOG) 
Green-top Guideline No. 34. The Management of Ovarian 
Cysts in Postmenopausal Women. July 2016 

16. Kaijser J, Sayasneh A, Van Hoorde K, Ghaem-Maghami S, 
Bourne T, Timmerman D, et al. Presurgical diagnosis of 
adnexal tumours using mathematical models and scoring 
systems: a systematic review and meta-analysis. Hum 
Reprod Update 2014;20:449–62. [CrossRef]

17. Malla VG, Tuteja A, Singh P. Rethinking the Role of Serum 
Cancer Antigen 125 and Risk of Malignancy Index in Indian 
Women with Ovarian Masses: Newer Perspectives and 
Review of Literature. Journal of SAFOG 2018;10(2):110-117. 
[CrossRef]

18. Chilla B, Hauser N, Singer G, Trippel M, Froehlich JM, Kubik-
Huch RA. Indeterminate adnexal masses at ultrasound: 
effect of MRI imaging findings on diagnostic thinking and 
therapeutic decisions.  Eur Radiol.  2011;21(6):1301–10. 
[CrossRef]

19. Iglesias  DA,  Ramirez  PT. Role of minimally invasive 
surgery in staging of ovarian cancer. Curr Treat Options 
Oncol. 2011 Sep;12(3):217-29. [CrossRef]

20. Schorge JO, Eisenhauer EE, Chi DS. Current surgical 
management of ovarian cancer. Hematol Oncol Clin North 
Am. 2012 Feb;26(1):93-109. [CrossRef]

21. Morice  P, Camatte S, Larregain-Fournier D, Thoury A, 
Duvillard P, Castaigne D. Port-site implantation after 
laparoscopic treatment of  borderlineovarian tumours. 
Obstet Gynecol. 2004;104(5 Pt 2):1167-70. [CrossRef]

22. Timmerman D, Testa AC, Bourne T, Ameye L, Jurkovic 
D, Van Holsbeke C, et al. Simple ultrasound-based rules 
for the diagnosis of ovarian cancer. Ultrasound Obstet 
Gynecol. 2008;31:681-90. [CrossRef]

23. Timmerman D, Van Calster B, Testa A, Savelli L, Fischerova 
D, Froyman W, et al. Predicting the risk of malignancy 
in adnexal masses based on the simple rules from the 
international ovarian tumour analysis group. Am J Obstet 
Gynecol. 2016;214:424–37 [CrossRef]

https://doi.org/10.1136/bmj.g5920
https://doi.org/10.1016/S0140-6736(06)68671-6
https://doi.org/10.1016/j.ygyno.2008.12.008
https://doi.org/10.1016/S0140-6736(00)03590-X
https://doi.org/10.4293/108680812X13291597716069
https://doi.org/10.1097/AOG.0000000000001768
https://doi.org/10.1006/gyno.1994.1333
https://doi.org/10.1097/AOG.0b013e3181d44053
https://doi.org/10.1016/S0020-7292(06)60032-5
https://doi.org/10.3747/co.19.980
https://doi.org/10.1002/cncr.21616
https://doi.org/10.1093/humupd/dmt059
https://doi.org/10.5005/jp-journals-10006-1571
https://doi.org/10.1007/s00330-010-2018-x
https://doi.org/10.1007/s11864-011-0155-3
https://doi.org/10.1016/j.hoc.2011.10.004
https://doi.org/10.1097/01.AOG.0000124988.46203.f2
https://doi.org/10.1002/uog.5365
https://doi.org/10.1016/j.ajog.2016.01.007

