
Gynecol Obstet, an open access journal
ISSN: 2577-2236

1 Volume 08; Issue 01

Mini-Review

Reproductive Options in Ovarian Tumours
Almeida-Santos Alexandra 1*, Frutuoso Cristina1 and Almeida-Santos 
Teresa 1,2,3,4

1 Departamento de Ginecologia, Obstetrícia, Reprodução e Neonatalogia, Hospitais da Universidade de Coimbra, Unidade Local de Saúde 
de Coimbra, Coimbra, Portugal.
2 Centro de Preservação da Fertilidade, Hospitais da Universidade de Coimbra, Unidade Local de Saúde de Coimbra, Coimbra, Portugal.
3 Faculdade de Medicina, Universidade de Coimbra, Portugal.
4 EUGIN Portugal.

*Corresponding author: Alexandra Almeida Santos, Departamento de Ginecologa, Obstetrícia, Reprodução e Neonatalogia da 
Unidade Local de Saúde de Coimbra, Coimbra, Portugal.

Citation: Alexandra A S, Cristina F and Teresa A S (2024) Reproductive Options in Ovarian Tumours Gynecol Obstet Open Acc 
8: 184. DOI: https://doi.org/10.29011/2577-2236.100184

Received Date: 14 February 2024; Accepted Date: 19 February 2024; Published Date: 22 February, 2024

Obstetrics & Gynecology: Open Access
Alexandra AS and Teresa AS. Gynecol Obstet Open Acc 8: 184.
www.doi.org/10.29011/2577-2236.100184
www.gavinpublishers.com

Abstract
Fertility preservation has emerged as a crucial theme for oncologic patients due to improving survival rates. Nowadays, 

both Oncology and Reproductive Medicine societies recommend informing all reproductive-aged cancer patients about 
potential fertility loss and an early referral to infertility specialists. Ovarian tumours are particularly challenging as they 
affect the organ to be preserved. Fertility preservation techniques like oocyte-freezing and ovarian tissue cryopreservation 
can be considered. Shared decision-making involving comprehensive risk-benefit discussions, in a multidisciplinary setting, 
is imperative for personalized approaches to fertility preservation. In conclusion, proactive fertility preservation counselling 
and tailored strategies, considering tumour characteristics and patient preferences are vital for optimizing outcomes in women 
with ovarian tumours.
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Introduction
Due to increasing survival rates in oncologic patients, 

fertility preservation (FP) has now become a relevant topic. The 
American Society of Clinical Oncology (ASCO) guideline states 
that all cancer patients of reproductive age -  pre-pubertal girls and 
fertile-age women - whose oncologic treatment might harm their 
reproductive potential, should be referred to an infertility specialist 
as early as possible [1].

Ovarian tumours are, among all gynaecological cancers, the 
ones who raise more questions, considering that the damaged organ 
is the same one to be preserved. Regardless of the histological type 
or prognosis, all the available treatments for ovarian neoplasms, 

from surgery to chemotherapy, can harm a woman’s fertility.

As far as surgery is concerned, generally, in low-stage 
tumours, it is recommended to conduce a fertility sparing surgery 
(FSS) with the purpose of preserving fertility [2]. Most of the 
literature reports encouraging pregnancy rates, after this type of 
surgery, in women with ovarian tumours [3,4,5], with discrepant 
results in epithelial tumours, as live-birth rates vary from 13% to 
96% [6,7]. However, in any case, to perform FSS, an appropriate 
surgical staging and adequate and regular follow-up is warranted.

Nearly 1/3 of the patients diagnosed with borderline ovarian 
tumours are under 40 years old. A FSS should be considered in 
these cases – cystectomy or unilateral adnexectomy (if serous or 
mucinous subtype, respectively) plus peritoneal staging [8]. The 
5-year survival rate with this approach seems to be the same as 
with radical surgery. Even considering that some data point out 
higher recurrence rates in FSS, according to European Society for 
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Medical Oncology (ESMO) guidelines, even in stage II and III, 
FSS should be considered [9]. 

Germ cell tumours are the most common ovarian tumours 
in preadolescent girls, but only contribute to 5% of all ovarian 
cancers [10]. The FSS consists of unilateral adnexectomy, with 
complete surgical staging (examination of the omentum and 
ganglia and resection, if needed, plus peritoneal washing) [11]. 
According to the literature, although there aren’t many studies in 
advanced stages, this surgery might be considered in any stage, 
as both recurrence and global survival rates match radical surgery 
ones [12]. This might be explained given the high chemosensitivity 
of these tumours. A recent systematic review describes an 8,7% 
recurrence risk, regardless of tumour stage, if conservative surgery 
is done in germ-cell tumours [13].

In sex cord-stromal neoplasms, a unilateral adnexectomy 
might also be offered, while the need for lymphadenectomy is still 
controversial. FSS is recommended in stage IA, and according to 
some authors, also in stage IC [2]. 

From all the malignant epithelial tumours, only 10% occur 
in women under age 40. Unilateral adnexectomy and complete 
surgical staging is advisable in stage IA, low-grade tumours, 
in serous, endometrioid and mucinous expansile subtypes [9]. 
According to National Comprehensive Cancer Network (NCCN) 
guidelines, it can be offered in stage I and low-grade epithelial 
tumours, as recurrence and survival rates are similar to radical 
surgery [2]. A recent systematic review recommends bilateral 
adnexectomy, with eventual preservation of the uterus in IA high 
grade, IC1 and IC2 [8]. 

Even if FSS is decided, to increase these women’s chances 
ofachieving their reproductive desire, they should be referred to 
a reproductive-counselling appointment to discuss FP options. 
The most common FP techniques are oocyte-freezing and ovarian 
tissue cryopreservation (OTC). The live-birth rate for each 
cryopreserved egg is 3 to 6% and nearly 30% after cryopreserved 
ovarian tissue transplantation (OTT) [12]. This last technique also 
allows endocrine function to be restored in nearly 90% of cases 
[12,13,14]. 

As far as oocyte-freezing is concerned, although it cannot 
be used in pre-pubertal girls, this technique promotes woman’s 
reproductive autonomy, with less ethical and religious questions 
than other possible methods, and – particularly important in 
ovarian and hematologic cancer – with no risk of reintroducing 
malignant cells in the body. Some of the limitations that were 
associated with oocyte freezing have been overcome thanks to 
new strategies. Nowadays, with random-start ovarian stimulation 
protocols, there is no need to delay any oncological treatment 
longer than two weeks – the time needed from stimulation to 
follicular function. In estrogen-dependent tumours, stimulation 

with letrozole might be a safe option, with similar effectiveness. 
Ex-vivo follicular punction may also be done, but with lower rates 
of success. This approach implies an optimal coordination between 
oophorectomy and follicular puncture, to avoid meiotic disruption 
caused by temperature variation and ischemia. However, it should 
be considered that women with ovarian tumours seem to have a 
lower response to ovarian stimulation, with a lower oocyte yield, 
compared to other tumours [15]. In the literature, there are some 
reports of live birth after oocyte freezing in ovarian tumours 
[16,17,18].

The effectiveness of OTC with subsequent grafting was 
acknowledged by the American Society for Reproductive 
Medicine, considering it as a safe and clinically accepted technique 
in 2019 [19]. 

Among of the advantages of OTT are the fact that it is the only 
technique available for pre-pubertal girls, there is no need to delay 
any oncological treatment, doesn’t require hormonal stimulation, 
and might restore both endocrine function and follicular activity, 
allowing posterior spontaneous pregnancies.

The first live birth after OTT, with OTC in 1997 due to a 
Hodgkins Lymphoma, was published in 2004 [20].

A successful case of a woman undergoing iatrogenic 
menopause after treatment for a stage IIIb squamous cell carcinoma 
of the cervix, with OTT into the forearm was published in 2003 
[21]. Subsequent confirmation of endocrine function and follicular 
activity was described. Nowadays, fragments of ovarian cortex 
are transplanted via abdominal surgery into the remaining ovary 
(orthotopic transplant) or into a peritoneal pouch (heterotopic 
transplant) in the adnexal region.

According to the literature, the main factor conditioning 
the success of OTT is the number of primordial follicles in the 
fragments, bearing in mind that 50 to 90% degenerate following 
the ischaemia that occurs after transplantation and before 
revascularisation. A recent systematic review found no significant 
differences in transplantation outcomes (time of ovarian function’s 
restoration and pregnancy rate) regarding the size of ovarian tissue 
grafts [22]. 

The literature regarding FP techniques in women with 
ovarian cancer is scarce. The largest cohort with OTT in ovarian 
tumours includes 10 cases of OTC in ovarian malignant tumours 
and from 29 cases in germ cell and borderline tumours. Of these 
39, posterior ovarian cortex transplantation was done in five 
women, one case in a malignant tumour and four in germ cell and 
borderline tumours. There were no recurrences, and the overall 
pregnancy rate was 18,4% in all patients (n=399), with no specific 
data on women with ovarian tumours [23]. 

The largest cohort, with a detailed description on histologic 
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type and pregnancy rates, concerning OTT in ovarian cancer is form 
a French European Society of Gynaecological Oncology certified 
centre. Nearly 45% of the cases were malignant (19/43) and FP 
techniques were not advisable in only five cases. Cryopreservation 
was done in 25 women, 19 performing oocyte-freezing and 5 OTC. 
Oocyte freezing was offered after surgery, with an average time 
after surgery of five months. Nearly half of women had more than 
10 oocytes yield. No OTT was performed so far. The pregnancy 
rate in this population of women wishing to conceive was 80%. 
In 38 women, there were nine pregnancies and four live births, 
two of them occurred spontaneously. There were no recurrences in 
women with malignant tumours. In 20% of women with borderline 
tumours submitted to ovarian stimulation the tumour has recurred. 
However, the literature described no contraindication in hormonal 
stimulation in borderline tumours [24]. 

The most controversial issue in OTT is the possibility of 
reintroducing neoplastic cells in some tumours, namely, in ovarian 
cancer. According to the literature, a higher risk of implantation of 
malignant cells and, therefore, tumour recurrence, after OTT might 
be seen in leukaemia, Burkitt’s lymphoma and neuroblastoma, so 
cryopreservation is contraindicated. As far as ovarian contralateral 
tumours or borderline tumours are concerned, the reported risk 
is between 0,2 and 11%, so, even if highly controversial, some 
authors are in favour of OTT in benign and borderline ovarian 
tumours and in selected cases of ovarian carcinoma IA. OTT 
remains contraindicated in women with BRCA mutations.

To decrease the risk of re-implantation of malignant cells, 
some strategies might be considered. The analysis of part of 
the cortex of the fragments to be cryopreserved and their entire 
ovarian medulla by histopathology, immunohistochemistry and, 
if possible, the exclusion of the presence of tumour-specific 
molecular markers are fundamental. Moreover, two techniques are 
being studied: in vitro follicular maturation – which enables the use 
of the primordial follicles present in the ovarian fragments – with 
research going on to find the best growing matrix; and the artificial 
ovary – introducing primordial follicles into a decellularized tissue 
matrix – which has been successful in rodents, with the restoration 
of endocrine function, follicular activity and even live births [24]. 

 It is therefore considered pertinent to encourage 
cryopreservation of normal ovarian cortex in children and women 
of childbearing age with ovarian tumours, with the goal of a safer 
use in a few years. However, every decision regarding these 
techniques should be shared with the patient, with all the risks and 
benefits comprehensively explained.

Conclusion
Clinicians should refer all pre-pubertal girls and women of 

reproductive age with ovarian tumours who have not completed 

their reproductive project, to a reproductive counselling 
appointment. The decision regarding the use of FP methods 
should be shared, with all risks and benefits explained in a 
multidisciplinary setting discussing pros and cons and choosing 
the best approach to each patient situation and needs. The approach 
should be personalised according to the tumour’s histological 
type, stage, suggested oncological treatment and ovarian reserve. 
Considering the pregnancy rates, recurrence risk and survival 
rates after FSS in ovarian cancer, it is worthy to provide this type 
of surgery in low-stage ovarian cancer, if adequate staging and 
follow-up are guaranteed. As far as FP methods are concerned, 
OTT has promising results in several tumours, but more data and 
strategies are needed to increase the safety in women with ovarian 
cancer.

References
1.	 Oktay, K., Harvey, B. E., Partridge, A. H., Quinn, G. P., Reinecke, 

J., Taylor, H. S., Wallace, W. H., Wang, E. T., & Loren, A. W. (2018, 
July 1). Fertility Preservation in Patients With Cancer: ASCO Clinical 
Practice Guideline Update. Journal of Clinical Oncology. https://doi.
org/10.1200/jco.2018.78.1914

2.	 Armstrong, D. K., Alvarez, R. D., Bakkum-Gamez, J. N., Barroilhet, 
L., Behbakht, K., Berchuck, A., Chen, L. M., Cristea, M., DeRosa, M. 
C., Eisenhauer, E. L., Gershenson, D. M., Gray, H. J., Grisham, R. 
N., Hakam, A., Jain, A., Karam, A., Konecny, G. E., Leath, C. A., Liu, 
J. F., . . . Engh, A. M. (2021, February 1). Ovarian Cancer, Version 
2.2020, NCCN Clinical Practice Guidelines in Oncology. Journal of 
the National Comprehensive Cancer Network. https://doi.org/10.6004/
jnccn.2021.0007

3.	 Vasta, F., Dellino, M., Bergamini, A., Gargano, G., Paradiso, A., Loizzi, 
V., Bocciolone, L., Silvestris, E., Petrone, M., Cormio, G., & Mangili, 
G. (2020, November 30). Reproductive Outcomes and Fertility 
Preservation Strategies in Women with Malignant Ovarian Germ 
Cell Tumors after Fertility Sparing Surgery. Biomedicines. https://doi.
org/10.3390/biomedicines8120554

4.	 Zamani, N., Poor, M. R., Dizajmehr, S. G., Alizadeh, S., & Gilani, M. M. 
(2021, August 4). Fertility sparing surgery in malignant ovarian Germ 
cell tumor (MOGCT): 15 years experiences. BMC Women’s Health. 
https://doi.org/10.1186/s12905-021-01437-8

5.	 Ko, M. E., Lin, Y., Huang, K., Chang, W., & Sheu, B. (2023, November 
8). Fertility and Pregnancy Outcomes after Fertility-Sparing Surgery 
for Early-Stage Borderline Ovarian Tumors and Epithelial Ovarian 
Cancer: A Single-Center Study. Cancers. https://doi.org/10.3390/
cancers15225327

6.	 Zhang, Y., Fan, Y., Mu, Y., Zhang, P., Wang, M., & Li, J. (2022, 
August 5). Reproductive and oncological outcomes of fertility-sparing 
surgery in patients with stage I epithelial ovarian cancer: A systematic 
review and meta-analysis. Medicine. https://doi.org/10.1097/
md.0000000000029929

7.	 Bercow, A. S., Nitecki, R., Brady, P. C., & Rauh-Hain, J. A. (2021, March 
1). Outcomes after Fertility-sparing Surgery for Women with Ovarian 
Cancer: A Systematic Review of the Literature. Journal of Minimally 
Invasive Gynecology. https://doi.org/10.1016/j.jmig.2020.08.018

https://doi.org/10.1200/jco.2018.78.1914
https://doi.org/10.1200/jco.2018.78.1914
https://doi.org/10.1186/s12905-021-01437-8
https://doi.org/10.3390/cancers15225327
https://doi.org/10.3390/cancers15225327


Citation: Alexandra A S and Teresa A S (2024) Reproductive Options in Ovarian Tumours Gynecol Obstet Open Acc 8: 184. DOI: https://doi.org/10.29011/2577-
2236.100184

4 Volume 08; Issue 01

Gynecol Obstet, an open access journal
ISSN: 2577-2236

8.	 Canlorbe, G., Chabbert-Buffet, N., & Uzan, C. (2021, September 
18). Fertility-Sparing Surgery for Ovarian Cancer. Journal of Clinical 
Medicine. https://doi.org/10.3390/jcm10184235

9.	 Colombo, N., Sessa, C., Du Bois, A., Ledermann, J. A., McCluggage, 
W. G., McNeish, I. A., Morice, P., Pignata, S., Ray‐Coquard, I., 
Vergote, I., Baert, T., Belaroussi, I., Dashora, A., Olbrecht, S., 
Planchamp, F., Querleu, D., Baert, T., Banerjee, S., Belaroussi, I., . . 
. Zeimet, A. G. (2019, May 1). ESMO–ESGO consensus conference 
recommendations on ovarian cancer: pathology and molecular biology, 
early and advanced stages, borderline tumours and recurrent disease. 
Annals of Oncology. https://doi.org/10.1093/annonc/mdz062

10.	 Ray‐Coquard, I., Morice, P., Lorusso, D., Prat, J., Oaknin, A., Pautier, 
P., & Colombo, N. (2018, October 1). Non-epithelial ovarian cancer: 
ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-
up. Annals of Oncology. https://doi.org/10.1093/annonc/mdy001

11.	 Santos, M. L., Pais, A., & Almeida‐Santos, T. (2021, January 27). 
Fertility preservation in ovarian cancer patients. Gynecological 
Endocrinology. https://doi.org/10.1080/09513590.2021.1872534

12.	 Michalczyk, K., & Cymbaluk‐Płoska, A. (2021, January 8). Fertility 
Preservation and Long-Term Monitoring of Gonadotoxicity in Girls, 
Adolescents and Young Adults Undergoing Cancer Treatment. 
Cancers. https://doi.org/10.3390/cancers13020202

13.	 Dolmans, M. M., Von Wolff, M., Poirot, C., Díaz-García, C., Cacciottola, 
L., Boissel, N., Liebenthron, J., Pellicer, A., Donnez, J., & Andersen, 
C. Y. (2021, May 1). Transplantation of cryopreserved ovarian tissue 
in a series of 285 women: a review of five leading European centers. 
Fertility and Sterility. https://doi.org/10.1016/j.fertnstert.2021.03.008

14.	 Lotz, L., Bender-Liebenthron, J., Dittrich, R., Häberle, L., Beckmann, 
M. W., Germeyer, A., Korell, M., Sänger, N., Kruessel, J., & Von 
Wolff, M. (2022, October 22). Determinants of transplantation 
success with cryopreserved ovarian tissue: data from 196 women 
of the FertiPROTEKT network. Human Reproduction. https://doi.
org/10.1093/humrep/deac225 

15.	 Von Wolff, M., Brückner, T., Strowitzki, T., & Germeyer, A. (2018, 
June 5). Fertility preservation: ovarian response to freeze oocytes 
is not affected by different malignant diseases—an analysis of 992 
stimulations. Journal of Assisted Reproduction and Genetics. https://
doi.org/10.1007/s10815-018-1227-0

16.	 Porcu, E., Venturoli, S., Damiano, G., Ciotti, P., Notarangelo, L., 
Paradisi, R., Mangino, M., & Ambrosini, G. (2008, January 1). Healthy 
twins delivered after oocyte cryopreservation and bilateral ovariectomy 
for ovarian cancer. Reproductive Biomedicine Online. https://doi.
org/10.1016/s1472-6483(10)60204-0

17.	 Choi, Y. J., Hong, Y. H., Paik, H., Kim, S. K., Lee, J. R., & Suh, C. 
S. (2024, January 1). A Successful Live Birth From a Vitrified Oocyte 
for Fertility Preservation of a Patient With Borderline Ovarian Tumor 
Undergoing Bilateral Ovarian Surgery: A Case Report. Journal of 
Korean Medical Science. https://doi.org/10.3346/jkms.2024.39.e14

18.	 Alvarez, M., Solé, M., Devesa, M., Fábregas, R., Boada, M., Tur, R., 
Coroleu, B., Veiga, A., & Barri, P. N. (2014, June 1). Live birth using 
vitrified–warmed oocytes in invasive ovarian cancer: case report 
and literature review. Reproductive Biomedicine Online. https://doi.
org/10.1016/j.rbmo.2014.02.010

19.	 ASRM Practice Committee. Author_id, N. (2019, December 1). 
Fertility preservation in patients undergoing gonadotoxic therapy or 
gonadectomy: a committee opinion. Fertility and Sterility. https://doi.
org/10.1016/j.fertnstert.2019.09.013

20.	 Donnez, J., Dolmans, M., Demylle, D., Jadoul, P., Pirard, C., Squifflet, 
J., Martínez-Madrid, B., & Van Langendonckt, A. (2004, October 1). 
Livebirth after orthotopic transplantation of cryopreserved ovarian 
tissue. The Lancet. https://doi.org/10.1016/s0140-6736(04)17222-x

21.	 Oktay, K., Büyük, E., Rosenwaks, Z., & Rucinski, J. (2003, July 1). A 
technique for transplantation of ovarian cortical strips to the forearm. 
Fertility and Sterility. https://doi.org/10.1016/s0015-0282(03)00568-5

22.	 Diaz, A. A., Kubo, H., Handa, N., Hanna, M. T., & Laronda, M. M. (2022, 
June 10). A Systematic Review of Ovarian Tissue Transplantation 
Outcomes by Ovarian Tissue Processing Size for Cryopreservation. 
Frontiers in Endocrinology. https://doi.org/10.3389/fendo.2022.918899

23.	 Beckmann, M. W., Dittrich, R., Lotz, L., Oppelt, P. G., Findeklee, S., 
Hildebrandt, T., Heusinger, K., Cupisti, S., & Müller, A. (2017, February 
15). Operative techniques and complications of extraction and 
transplantation of ovarian tissue: the Erlangen experience. Archives 
of Gynecology and Obstetrics. https://doi.org/10.1007/s00404-017-
4311-2

24.	 Geoffron, S., Van Lier, A. L., De Kermadec, E., Sermondade, N., Varinot, 
J., Thomassin‐Naggara, I., Bendifallah, S., Daraı, M., Chabbert-
Buffet, N., & Kolańska, K. (2021, June 1). Fertility preservation in 
women with malignant and borderline ovarian tumors: Experience of 
the French ESGO-certified center and pregnancy-associated cancer 
network (CALG). Gynecologic Oncology. https://doi.org/10.1016/j.
ygyno.2021.03.030 

25.	 Dolmans, M. M., & Amorim, C. A. (2019, November 1). FERTILITY 
PRESERVATION: Construction and use of artificial ovaries. 
Reproduction. https://doi.org/10.1530/rep-18-0536

https://doi.org/10.1016/j.rbmo.2014.02.010
https://doi.org/10.1016/j.rbmo.2014.02.010
https://doi.org/10.1530/rep-18-0536

