
HAL Id: hal-03690322
https://uca.hal.science/hal-03690322v1

Submitted on 29 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License

Management of borderline ovarian tumours during
pregnancy: Results of a French multi-centre study

M Zilliox, L Lecointre, H Azais, M Ballester, S Bendifallah, P Bolze, Nicolas
Bourdel, A Bricou, G Canlorbe, X Carcopino, et al.

To cite this version:
M Zilliox, L Lecointre, H Azais, M Ballester, S Bendifallah, et al.. Management of borderline ovarian
tumours during pregnancy: Results of a French multi-centre study. European Journal of Obstetrics
& Gynecology and Reproductive Biology, 2021, 256, pp.412. �10.1016/j.ejogrb.2020.11.033�. �hal-
03690322�

https://uca.hal.science/hal-03690322v1
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr


Management of borderline ovarian tumours during pregnancy: 

results of a French multi-centre study 

 

M. Zillioxa,*, L. Lecointrea,b,c, H. Azaisd, M. Ballestere, S. Bendifallahf, P.A. Bolzeg, N. 

Bourdelh, A. Bricoue, G. Canlorbed, X. Carcopinoi, P. Chauveth, P. Collinetj, C. 

Coutantk, Y. Dabif, L. Dionl, T. Gauthierm, O. Graesslinn, C. Huchono, M. Koskasp, V. 

Lavouel, M. Mezzadriq, C. Mimounq, L. Ouldamerr, E. Raimondn, C. Touboulf, M. 

Lapointea, C. Akladiosa 

 

aDepartment of Gynaecology, University Hospital of Hautepierre, Strasbourg, France  

bI-Cube UMR 7357 Science Laboratory, Strasbourg, France 

cIHU: Institute for Minimally Invasive Hybrid Image Guided Surgery, Strasbourg, France 

dDepartment of Gynaecology, Pitié Salpetriere Hospital, Paris, France 

eDepartment of Gynaecology, Diaconesses Croix Saint Simon, Paris, France 

fDepartment of Gynaecology, Tenon Hospital, Paris, France 

gDepartment of Gynaecology, University Hospital South Lyon, Pierre-Bénite, France 

hDepartment of Gynaecology, University Hospital of Clermont Ferrand, Clermont Ferrand, 

France 

iDepartment of Gynaecology, La Timone Hospital, Marseille, France 

jDepartment of Gynaecology, Jeanne de Flandres Hospital, Lille, France 

kCentre de Lutte Contre le Cancer, Dijon, France  

lDepartment of Gynaecology, University South Hospital, Rennes, France  

mDepartment of Gynaecology, University Hospital, Limoges, France  

nDepartment of Gynaecology, University Hospital, Reims, France  

oDepartment of Gynaecology, Intercommunal Hospital of Poissy, Poissy, France  

© 2020 published by Elsevier. This manuscript is made available under the CC BY NC user license
https://creativecommons.org/licenses/by-nc/4.0/

Version of Record: https://www.sciencedirect.com/science/article/pii/S0301211520307442
Manuscript_c162fa8d258fa930a2c9aa68b98c13e2

https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S0301211520307442
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S0301211520307442


 2

pDepartment of Gynaecology, Bichat Hospital, Paris, France  

qDepartment of Gynaecology, Lariboisière Hospital, Paris, France  

rDepartment of Gynaecology, University Hospital of Tours, Tours, France  

 

 

 

*Corresponding author. Address: Service de Gynécologie et Obstétrique, CHU de Hautepierre, 1 avenue 

Molière, 67200 Strasbourg, France. 

E-mail address: marie.zilliox@chru-strasbourg.fr (M. Zilliox). 

 

  



 3

ABSTRACT 

Objective: To assess the diagnostic and prognostic characteristics of borderline ovarian 

tumours (BOTs) detected during pregnancy, and to establish an inventory of French practices.  

Materials and methods: A retrospective multi-centre case study of 14 patients treated for 

BOTs, diagnosed during pregnancy between 2005 and 2017, in five French pelvic 

cancerology expert centres, including data on clinical characteristics, histological tumour 

characteristics, surgical procedure, adjuvant treatments, follow-up and fertility. 

Results: The mean age of patients was 29.3 [standard deviation (SD) 6.2] years. Most BOTs 

were diagnosed on ultrasonography in the first trimester (85.7%), and most of these cases 

(78.5%) also underwent magnetic resonance imaging to confirm the diagnosis (true positives 

54.5%). Most patients underwent surgery during pregnancy (57%), with complete staging 

surgery in two cases (14.3%). Laparoscopy was performed more frequently than other 

procedures (50%), and unilateral adnexectomy was more common than cystectomy (57.5%). 

Tumour size influenced the surgical approach significantly (mean size 7.5 cm for 

laparoscopy, 11.9 cm for laparoconversion, 14 cm for primary laparotomy; P=0.08), but the 

type of resection did not. Most patients were initially diagnosed with International Federation 

of Gynecology and Obstetrics stage IA (92.8%) tumours, but many were upstaged after 

complete restaging surgery (57.1%). Most BOTs were serous (50%), two cases had a 

micropapillary component (28.5%), and one case had a micro-invasive implant. BOTs were 

bilateral in two cases (14.2%). Mean follow-up was 31.4 (SD 14.8) months. Recurrent lesions 

occurred in two patients (14.2%) and no deaths have been recorded to date among the study 

population. 

Conclusion: BOTs remain rare, but this study – despite its small sample size – supports the 

hypothesis that BOTs during pregnancy have potentially aggressive characteristics.  
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1. Introduction  

Borderline ovarian tumours (BOTs) are defined by an histology intermediate between benign 

and malignant tumours, and account for 15–20% of all ovarian epithelial tumours [1–2]. 

BOTs differ from ovarian adenocarcinomas in terms of an early age of onset (generally 10 

years earlier) and a better prognosis, with a survival rate for all stages confounded of 95% at 5 

years and 90% at 10 years [3]. The median age at the time of diagnosis is 45 years, and almost 

35% of patients are aged <40 years (i.e. still of childbearing age) [4].  

Due to the increasing maternal age at first pregnancy in developed countries, BOTs 

may be discovered during pregnancy. Routine adnexal screening during obstetric ultrasound 

in the first trimester [5] is responsible for opportunistic detection of adnexal masses. The 

overall incidence of these masses remains difficult to estimate, but affects 2–10% of 

pregnancies [6,7]. Only 2–3% of adnexal masses resected during pregnancy are malignant, 

and the majority of these malignant masses are, in fact, BOTs [7,8]. 

If a BOT is suspected during pregnancy, the challenge is two-fold: the preservation of 

fertility in these patients, who are often young and wish to become pregnant again; and 

ensuring the appropriate treatment. Basing the treatment strategy around these considerations 

is more meaningful given that the prognosis for BOTs is excellent [2,3].  

Actual literature on BOTs diagnosed during pregnancy remains poor and based 

essentially on case reports. As such, it is difficult to standardize the management of BOTs [9].  

The aim of this study was to assess the diagnostic and prognostic characteristics of BOTs 

detected during pregnancy, and to establish an inventory of French practices.  



 6

2. Materials and methods 

A retrospective multi-centre case study was conducted of all patients treated for BOTs, 

diagnosed during pregnancy between 2005 and 2017, in five French pelvic cancerology 

expert centres [university gynaecology departments in the hospital centres in Poissy, Lille, 

Lariboisière (Paris), Jean-Verdier (Bondy) and Strasbourg]. All centres had an obstetrics 

department and a delivery room. 

Medical files and data were extracted from a single national database: the French 

Research Group in Oncological and Gynaecological Surgery (FRANCOGYN®) database. 

Data included information on clinical characteristics (age; personal, family, 

gynaecological, obstetric and oncological history), initial tumour characteristics (diagnostic 

circumstances, size, stage, imaging appearance), initial surgical procedure (surgical approach, 

excision type, sample sites) and restaging surgery, intra- and postoperative complications 

(based on the Clavien–Dindo classification), anatomical and pathological tumour 

characteristics, adjuvant treatments and follow-up. 

Histological typing was performed according to the 2003 World Health Organization 

classification. Histological criteria included: (i) histological type (serous, mucinous, 

seromucinous); (ii) subtype if appropriate (intestinal, endocervical for mucinous tumours); 

(iii) degree of differentiation; (iv) presence or absence of micropapillary foci for serous 

BOTs; (v) presence or absence of vasculolymphatic emboli; (vi) presence or absence of 

micro-invasive implants; and (vii) locoregional extension stage based on the 2014 

classification of the International Federation of Gynecology and Obstetrics (FIGO) [10]. The 

specialists who examined the samples were pathologists from referring expert centres. 

Surgical treatment was considered to be conservative if at least part of one ovary and 

the uterus were conserved. Surgical treatment was radical when bilateral adnexectomy was 

performed. Staging was conducted following FIGO recommendations [10]: inspection of the 
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peritoneal cavity, peritoneal cytology, multiple routine and targeted biopsies, infracolic 

omentectomy, and appendectomy for mucinous tumours. When surgery was not complete, 

surgical restaging was scheduled post partum, regardless of the initial stage of the disease. 

There was no indication for performing pelvic or retroperitoneal lymphadenectomy [10]. 

A descriptive analysis of all included patients was performed. Tumour characteristics, 

type of resection and surgical approach were compared using Wilcoxon’s test for quantitative 

variables and Chi-squared test for qualitative variables. Data were expressed as percentages 

for qualitative variables and as means for quantitative data. The significance level was set at 

0.05, and the statistical analysis was performed using SAS Studio (SAS Institute, Cary, NC, 

USA).  

 

3. Results  

3.1. General and diagnostic characteristics of the population 

Among 345 cases of BOT, 14 were diagnosed and managed during pregnancy (4%). Initial 

clinical and diagnostic characteristics are described in Table 1. One patient had previously 

undergone unilateral adnexectomy of unknown aetiology, and another patient had undergone 

two unilateral cystectomies for endometriosis. There was no history of BOTs in any of the 14 

patients.  

 

<insert Table 1 near here> 

 

BOTs were diagnosed more frequently during the first trimester of pregnancy, with 

only three cases diagnosed during the second trimester (at 20, 23 and 24 weeks of gestation). 

The exact time of diagnosis was unknown in six cases.  

The mean CA125 level, when reported, was 80.4 IU/ml. 
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3.2. Initial surgical characteristics of the population and histological characteristics of BOTs 

These characteristics are summarized in Table 2. More than half of the patients underwent 

surgery during pregnancy (n=8, 57.1%), and one patient underwent surgery in a single-step 

postpartum procedure. The delay between ongoing pregnancy and surgery was unknown for 

five patients (35.7%). Laparoscopy was performed in seven patients (50%), with secondary 

laparoconversion in five cases (35.7%). Laparotomy was performed in two cases (14.3%). 

Unilateral adnexectomy was performed in eight cases (57.1%), and cystectomy was 

performed in five cases (35.7%). One patient underwent bilateral cystectomy (Case 4). 

Peritoneal lavage with cytological sampling was performed routinely during initial surgery 

(n=14, 100%). Multiple peritoneal biopsies were performed in four cases (28.5%), an 

infracolic omentectomy was performed in two cases (14.3%), and one patient underwent 

appendectomy (7.1%).  

 

<insert Table 2 near here> 

 

Complete surgical staging was performed in two cases (14.3%) during pregnancy. The 

two cases (Cases 1 and 10) had small (5 and 7 cm) serous BOTs without associated 

micropapillary components or implants, treated by unilateral adnexectomy, peritoneal 

cytology, multiple biopsies, infracolic omentectomy and appendectomy. The histology did not 

detect any malignant cells, and both cases were classified as FIGO stage IA. 

Regarding tumour characteristics, the mean lesion size was 10 cm (range 4–17 cm). 

Lesion size had no impact on the type of resection (adnexectomy or cystectomy, with mean 

sizes of 10.25 cm and 10.3 cm, respectively; p=0.98), but was associated with the surgical 

approach (laparoscopy, laparoconversion or primary laparotomy, with mean sizes of 7.5 cm, 
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11.9 cm and 14 cm, respectively; p=0.08). Frozen sections were studied in six cases (42.9%), 

and ascites was observed in three cases (21.4%) (Cases 12, 13 and 14). 

The histological type was serous in seven cases (50%), mucinous in six cases (42.9%) 

and seromucinous in one case (7.1%). Among the serous tumours, there were two cases with 

an associated micropapillary component (n=2, 28.5%), including one case with a micro-

invasive focus on the contralateral ovary. Among the mucinous tumours, there were five 

intestinal subtypes, including one case associated with the finding of a mature teratoma, and 

one case of unknown subtype. The seromucinous case was an endocervical subtype with a 

non-invasive implant.  

There were two cases of bilateral tumours. One had been detected pre-operatively 

(FIGO stage IB, Case 13), and the other was discovered peri-operatively with histological 

confirmation on the resected bilateral cystectomy specimen (Case 4).  

Pre-operatively, diagnostic staging based on FIGO criteria was stage IA in most cases 

(n=13, 92.8%) and stage IB in one case (7.1%). On initial surgery, there were six intra-

operative ruptures (42.8%) and one pre-operative rupture, with FIGO stage IA upstaged to 

IC1 or IC2 (Table 3). Peritoneal cytology was positive with the presence of malignant cells in 

two cases (14.3%) (Cases 4 and 13), with FIGO stages IA and IB, respectively, upstaged to 

stage IC3 (Table 3).  

 

<insert Table 3 near here> 

 

3.3. Restaging surgery  

All characteristics are summarized in Table 3. Restaging surgery was necessary for most 

patients (n=12, 85.7%), and routinely included peritoneal cytology, multiple peritoneal 

biopsies (pouch of Douglas, prevesical space and bilateral pelvic gutters) and infracolic 
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omentectomy. Appendectomy was performed or had been performed in most cases (n=12, 

85.7%). Treatment was conservative in nine cases (75%) and radical (with contralateral 

adnexectomy) in three cases (25%). Hysterectomy was performed in two cases (14.3%): one 

case of mucinous tumour in a 42-year-old patient who did not wish for any subsequent 

pregnancies, and one case of serous tumour with a micropapillary component and micro-

invasive implant in a 25-year-old patient.  

On completion of this restaging surgery, for the total sample population, six cases 

retained the same FIGO stage (IA; 42.9%), six cases were reclassified as stage IC1 or IC2 

(intra- or pre-operative extracapsular rupture, n=5 and n=1, respectively) (42.9%), one case 

was reclassified as stage IC3 (peritoneal cytology positive) (7.1%), and one case was 

reclassified as stage IIB (Case 13) (7.1%). 

Ovarian involvement was bilateral in two cases, with positive peritoneal cytology in 

both patients. Implants were also detected, being non-invasive in Case 4 and invasive in Case 

13. Case 13 had a serous BOT with a unilateral micropapillary component, and underwent 

unilateral adnexectomy with contralateral ovarian biopsy; this revealed the presence of a 

micro-invasive implant measuring 6 mm. During staging surgery, peritoneal cytology 

demonstrated the presence of malignant tumour cells, and the disease was reclassified as 

FIGO stage IIB. There was no intra-operative cystic rupture. Treatment was radical with 

contralateral adnexectomy, hysterectomy, omentectomy, multiple peritoneal biopsies, 

appendectomy, para-aortic lymphadenectomy and pelvic curettage. Definitive histology also 

detected an isolated micro-invasive parietal implant in the left pelvic gutter. No lymph node 

invasion was found in the dissected nodes (pelvic: N0/7; para-aortic: N0/20). Treatment was 

followed up by adjuvant chemotherapy with carboplatin-taxol. 

  The mean follow-up was 31.4 [standard deviation (SD) 14.8] months. To date, no 

deaths have been recorded among the study patients. Recurrent lesions have occurred in two 
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patients (14.3%) (Cases 3 and 4). In Case 3, the recurrence was particularly severe, with an 

intestinal mucinous BOT, initially FIGO stage IA, measuring 6 cm, which underwent 

unilateral adnexectomy, with secondary staging surgery (peritoneal cytology, multiple 

biopsies and infracolic omentectomy) upstaging the tumour to stage IC2 due to pre-operative 

cyst rupture. No implants were identified. The patient had undergone appendectomy in the 

past. Recurrence occurred 30 months after initial surgery, with a clinical picture of adnexal 

torsion accompanied by major peritoneal carcinosis, ascites, extensive intestinal nodules and 

pleural metastases, upstaging the disease to FIGO stage IV. After left adnexectomy and 

detorsion, treatment included six courses of chemotherapy with carboplatin-taxol, followed by 

closure surgery including omentectomy, total colectomy, splenectomy, cholecystectomy, and 

para-aortic and pelvic lymphadenectomies which revealed lymph node metastases, but 

without hysterectomy. The second case (Case 4) had a bilateral endocervical seromucinous 

BOT, and initially underwent conservative treatment with bilateral cystectomy. This case was 

initially classed as FIGO stage IC3 due to intra-operative rupture of the cyst and positive 

peritoneal cytology. Complete staging surgery was performed subsequently (peritoneal 

cytology, multiple biopsies, infracolic omentectomy and appendectomy), and revealed the 

presence of non-invasive peritoneal implants. Recurrence occurred unilaterally (FIGO stage 

I), indicating that unilateral adnexectomy was necessary without any additional surgical 

procedures.  

-  

4. Discussion 

This study presents an original multi-centre series of BOTs diagnosed and treated during 

pregnancy. After the series published by Fauvet et al. in 2012 [9], this is the second multi-

centre study devoted to the diagnosis and management of BOTs during pregnancy. A review 

of the current literature highlights several studies on the impact of treating these tumours on 
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subsequent fertility, but only case reports have been published to date on their management 

during pregnancy.  

The FRANCOGYN database is a multi-centre national database integrating data from 

French expert centres in pelvic cancerological diseases. This database pools patients from five 

centres (Poissy, Lariboisiere and Jean Verdier in Paris; Lille CHU and Strasbourg CHU) and 

includes 345 cases registered between 2005 and 2017.  

 

4.1. Results  

BOTs are set apart from other ovarian cancers in terms of the age of onset, and generally 

occur 10 years earlier than other ovarian adenocarcinomas [3]. This study confirmed this 

tendency with a mean recorded age of 29.8 years in the study population. The two main 

problems caused by the early age of onset are preservation of fertility, and a potential increase 

in the number of cases occurring during pregnancy, especially in view of the advancing 

maternal age in France. 

Furthermore, routine ultrasound screening in the first trimester of pregnancy and the 

improving performance of diagnostic methods supports the hypothesis of a potential increase 

in the number of cases of BOT diagnosed during pregnancy.  

In this study, BOTs detected during pregnancy accounted for 4% of all BOTs, but this 

is probably an underestimate. In most cases, a suspicion of ovarian tumour had already been 

raised on routine ultrasonography, usually during first trimester ultrasonography (85.7% of 

cases). Ultrasonography is the gold standard to characterize adnexal masses during 

pregnancy. In order to standardize the diagnosis, Timmerman et al. established ‘simple rules’ 

for endovaginal ultrasononography with very high sensitivity (95%) and specificity (91%) 

[11]. Recent French recommendations indicate pelvic magnetic resonance imaging (MRI) 

from 12 weeks of gestation onwards in the event of an indeterminate adnexal mass [12]. Most 



 13 

patients underwent additional pelvic MRI in order to confirm the diagnosis (78.5%), a 

technique with moderate sensitivity and specificity (54.5% true positives, 18.2% 

overestimation of suspected malignancy, 27.3% underestimation of suspected benignity). 

Postsurgical obstetric outcomes were unknown due to the prospective collection of data. 

 

 

Initial surgery was performed during pregnancy for most patients, but data on the 

gestational age at the time of surgery were missing in several cases (n=5, 35.7%). Only two 

patients underwent single-step staging surgery: one during pregnancy and another in the 

immediate post partum, which is similar to data in the literature [9,13–15]. This can be 

explained by the difficulties of operating on these patients due to the volume of the cyst as 

well as the uterine volume, as surgery is most commonly performed in the second trimester of 

pregnancy [12,16]. The initial surgical approach chosen was usually laparoscopy, although 

laparoconversion was common due to tumour size; this follows current treatment 

recommendations (Observatory on Rare Malignant Gynecological Tumors) [17]. Whenever 

possible, the preferred surgical approach should be laparoscopy given its minimally invasive 

nature [18–20]. However, surgeons generally elect to perform laparotomy for large tumours in 

order to avoid intra-operative rupture of the tumour capsule, which seems to be a prognostic 

factor in the risk of recurrence [17,21,22] although this is still under debate [23].  

All the cases in this study benefited from conservative surgery. This strategy has been 

proven to be safe and efficient to enable further pregnancy, as shown by Candotti et al. [24]. 

They reported a recurrence rate of 19%, a survival rate of 100%, and spontaneous pregnancies 

were achieved by 73% of patients who wanted another baby.  

In the present study, frozen sections were used in six cases, including the two cases 

who underwent single-step staging surgery (Cases 1 and 10), but histology was not available 



 14 

for these examinations. As such, it was not possible to draw any conclusions regarding the 

sensitivity and specificity of this procedure.  

During initial surgery, 92.8% of BOTs were classified as FIGO stage IA with 

involvement of an isolated unilateral ovary (n=13), which concurs with data in the literature 

showing that 90% of BOTs diagnosed in pregnant women are stage I [25]. The tumour profile 

was bilateral from the outset in a single case (Case 13), and became bilateral in another case 

when it was decided intra-operatively to perform bilateral cystectomy (Case 4).  

The histological type found was similar to the results of other recent studies, with a 

predominance of serous tumours (50%) and a tendency toward a increase in mucinous 

tumours (42.8%) [9,13,26]; in addition, there was one case with a seromucinous tumour.  

In their work on the diagnostic and therapeutic management of BOTs during 

pregnancy, Fauvet et al. demonstrated a high incidence of aggressive BOTs when they occur 

during pregnancy [9]. Almost 41.2% of BOTs exhibited a micropapillary component. In the 

present study, the micropapillary component associated with serous tumours was 28.5% 

(n=2/7), although this result cannot be extrapolated due to the small patient population. 

Nevertheless, this is a crucial histological feature in the prognosis as it has been shown that 

the micropapillary component of serous BOTs is often associated with bilateral tumours and 

invasive implants [27,28]. In this study, one of the two cases of serous BOT with a 

micropapillary component presented with micro-invasive implants on the contralateral ovary 

along with the presence of tumour cells on peritoneal cytology, upstaging the tumour from 

FIGO stage IA to stage IIB, and requiring adjuvant treatment by chemotherapy. This was the 

only case of invasive implant in this series.  

Intra- or pre-operative capsular rupture was common in this study (n=7, 50%), and 

involved both cases presenting with recurrence (Cases 3 and 4). It occurred more frequently 

in cases who underwent primary laparoscopy (n=3, 42.9%) or laparoconversion (n=3, 42.9%) 
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than in cases where laparotomy was performed from the outset (n=1, 14.2%), which 

corresponds with data in the literature [21]. The impact of intra-operative cyst rupture on the 

prognosis of BOTs is controversial, but it seems that intra-operative rupture increases the rate 

of recurrence according to the most recent data in the literature [22]. 

Restaging surgery was performed in all patients who did not initially undergo 

complete surgery (n=12; 85.7%). The use of this staging surgery is debatable, especially in 

those cases of FIGO stage IA serous BOT in whom staging remained identical following 

surgery and recurrence was not observed.  

The literature reports a low rate of BOT upstaging, with a minor impact on the 

recurrence rate [15,29]. Upstaging appears to be more common in cases of serous BOT 

treated by cystectomy [15]. In the present study, BOTs were commonly reclassified due to the 

frequent occurrence of intra- or pre-operative rupture (n=7, 50% of cases), but remained 

FIGO stage I. Only one case was upstaged to FIGO stage IIB; this was a micropapillary 

serous BOT with a micro-invasive implant (Case 13). Therefore, few cases in this study 

required upstaging, which is consistent with the literature [15,30]. 

In addition to the micropapillary component, other prognostic factors have been 

identified recently in the risk of recurrence for FIGO stage I serous BOTs (i.e. most BOTs 

detected during pregnancy), such as young age (<30 years), conservative treatment by 

cystectomy, and bilateral character [31]. The observation of aggressive treatment regimens in 

pregnant women who meet these criteria is therefore readily comprehensible.  

The literature only reports one study with more important aggressiveness criteria for 

BOTs during pregnancy [9]. Thus, there any insufficient data for the French recommendations 

to recommend a type of surgical treatment or surgical approach [12]. The management of 

these patients must be discussed in multi-disciplinary meetings on a case-by-case basis, taking 
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into account the obstetric term, tumour type and size, and desire for subsequent pregnancy 

[12].  

In this study, the common finding in the two cases of recurrence (Cases 3 and 4) was a 

mucinous component (mucinous and seromucinous) in patients aged ≤30 years (23 and 30 

years, respectively) who had undergone initial surgery by laparoscopy (laparoscopy and 

laparoconversion, respectively) during which cyst rupture had occurred. Treatment was 

conservative (unilateral adnexectomy and bilateral cystectomy, respectively) and the tumour 

was bilateral in the latter case. These results cannot be extrapolated in view of the small 

number represented, although they concur, in part, with data in the literature. 

 

4.2. Limitations 

This study had several limitations. Most importantly, this was a retrospective study with a 

significant amount of missing data. The sample size was very small (n=14) despite the 

duration of the study and its multi-centre nature. There was significant classification bias in 

conceptualization of the database, which made it difficult to identify cases of pregnancy and 

data relative to this event (weeks of gestation at diagnosis, weeks of gestation at initial 

surgery, interval between initial surgery and restaging, obstetric issues etc.). This can be 

explained by the fact that the occurrence of malignant ovarian tumours in pregnant women 

remains rare, and was not considered when the database was built. The lack of data 

concerning pregnancy contrasts with the very large amount of data included in this database. 

The diversity of practices applied at the different centres also made it difficult to 

define a management algorithm.  

Another bias could be the short mean follow-up time [31.4 (SD 14.8) months]. The 

recent literature indicates a higher median time for recurrence; for example, 48 months for 

Candotti et al. [24]. This short mean follow-up time is ascribed to the conception of the 
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database, and is probably related to loss to follow-up in this small series. Despite the lack of 

data, the length of follow-up complies with the data from recent French recommendations on 

the management of BOTs, which find a recurrence rate, mean or median, always superior to 2 

years of follow-up [32]. 
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5. Conclusion 

Despite the small sample size, this study complements the scant existing literature on BOTs 

during pregnancy. These tumours remain rare but management is important, requiring a 

balance between optimal treatment and preservation of subsequent fertility. There is very little 

standardization of the management strategy during pregnancy, although it is based on the gold 

standard treatment in non-pregnant women (i.e. initial surgery with complete staging). 

Recently, French experts have tried to issue recommendations on the topic, but larger-scale 

projects are needed to confirm the current hypotheses regarding BOTs during pregnancy. 
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Table 1 

General and initial diagnostic characteristics of 14 cases of borderline ovarian tumour during pregnancy. 

 n=14 (%) 

Age, mean (standard deviation), years 29.3 (6.2) 

Body mass index, mean (range), kg/m2 23.8 (17–34) 

Parity, mean (range), n (%) 1 (0–3) 

 Primiparous 7 (50%) 

 Nulliparous  4 (28.5%) 

Family history of gynaecological cancer, n (%) 1 (7.1%) 

  

Time of diagnosis during pregnancy, mean (range), 

weeks of gestation 

13.8 (6–24) 

 Missing data 6 (42.8%) 

Diagnostic circumstances  

 Opportunistic on T1 ultrasonography 12 (85.7%) 

 Abdominal pains 1 (7.1%) 

 Suspected adnexal torsion 1 (7.1%) 

CA125, IU/ml  

 <35 (normal) 5 (35.7%) 

 ≥35 6 (42.9%) 

 Missing data 3 (21.4%) 

Ultrasonography 14 (100%) 

 Tumour size, mean (range), cm 10 (4–17) 

 Bilateral from outset 1 (7.1%) 

Initial MRI 11 (78.5%) 

 Suspected borderline tumour 6 (54.5%) 

 Suspected malignant tumour 2 (18.2%) 

 Suspected benign tumour 3 (27.3%) 

 

T1, first trimester; MRI, magnetic resonance imaging. 
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Table 2 

Initial surgical and histological characteristics of 14 cases of borderline ovarian tumour during pregnancy. 

 
Case Tumour size 

(cm) 

FIGO stage 

on 

diagnosis 

pre-

operatively  

Surgical approach Type of surgery Histological type Additional 

histological factors 

1 5 IA Laparoscopy UA + PC + MB + OM + APP Serous  

2 4 IA Laparoscopy UC + PC Serous Micropapillary 

3 6 IA Laparoscopy UA + PC Mucinous Intestinal 

4 7 IA Laparoconversion BC + PC  Seromucinous Endocervical, non-

invasive implant  

5 13 IA Laparotomy UA + PC Mucinous Intestinal 

6 6.5 IA Laparoconversion UC + PC Serous  

7 9 IA Laparoscopy UA + PC + MB Mucinous Intestinal 

 

8 12 IA Laparoscopy UC + PC Mucinous NK 

9 14 IA Laparoconversion UC + PC Serous  

10 7 IA Laparoscopy UA + PC + MB + OM Serous  

11 15 IA Laparotomy UC + PC Mucinous Intestinal with foci of 

endometriosis, and 

associated with a 

mature teratoma 

12 15 IA Laparoconversion UA + PC + MB Mucinous Intestinal 

13 10 (left) and 

5 (right) 

IB Laparoscopy UA + COB + PC Serous Micropapillary, 

micro-invasive focus 

on the contralateral 

ovary 

14 17 IA Laparoconversion UA + PC Serous  

 

FIGO, International Federation of Gynecology and Obstetrics; UC, unilateral cystectomy; BC, bilateral cystectomy; UA, 

unilateral adnexectomy; COB, contralateral ovarian biopsy; PC, peritoneal cytology; MB, multiple biopsies; OM, 

omentectomy; APP, appendectomy; NK, not known. 
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Table 3 

Results of restaging surgery. 

 
Case Histological type Type of surgery Definitive 

FIGO stage 

Recurrence 

1 Serous ∅ IA No 

2 Micropapillary serous IUA + CC + PC + OM + MB IC1 No 

3 Intestinal mucinous 

 

PC + OM + MB IC2 Invasive stage IV 

mucinous adenocarcinoma 

(peritoneal carcinosis, pleural 

and splenic metastases)  
4 Endocervical seromucinous 

Non-invasive implant 

PC + OM + MB IC3 Stage IA mucinous BOT 

5 Intestinal mucinous 

 

PC + OM + MB IA No 

6 Serous IUA + PC + OM + MB IC1 No 

7 Intestinal mucinous CUA + UIR + PC + OM + MB IA No 

8 Mucinous IUA + CC + PC + OM + MB IC1 No 

9 Serous PC + OM + MB IC1 No 

10 Serous ∅ IA  

11 Intestinal mucinous with 

endometriosis foci, and associated 

with a mature teratoma 

PC + OM + MB IC1 No 

12 Mucinous HRT + CUA + PC + OM + MB IA No 

13 Micropapillary serous, micro-

invasive focus over contralateral 

ovary 

HRT + CUA + CC + PC + OM + MB IIB 

 

No 

14 Serous PC + OM + MB IA No 

 

FIGO, International Federation of Gynecology and Obstetrics; ∅, no restaging surgery; IUA, ipsilateral unilateral 

adnexectomy; CUA, contralateral unilateral adnexectomy; CC, contralateral cystectomy; UIR, uterine implant resection; PC, 

peritoneal cytology; MB, multiple biopsies; OM, omentectomy; APP, appendectomy; BOT, borderline ovarian tumour; IC1, 

surgical spill intra-operatively; IC2, capsule ruptured before surgery or tumour on ovarian or fallopian tube surface; IC3, 

malignant cells present in ascites or peritoneal washings. 
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Figure 1. 2014 International Federation of Gynecology and Obstetrics ovarian, fallopian tube and peritoneal 

cancer staging system and corresponding TNM staging. 
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This article has been edited extensively – please check the proofs carefully to ensure that your 

meaning has not been altered 

Section 4.2: ‘which find a recurrence rate, mean or median, always superior to 2 years of 
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Ref 5 – need author and city 
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