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Summary

The aim of this review article is to present current options for fertility preservation in young women with gynecologi-
cal tumors (ovarian, endometrial or cervical cancer). An early pretreatment referral to multidisciplinary team which consists 
of general gynecologists, gynecologic oncologists, embryologists, radiologists, pathologists, and reproductive endocrinolo-
gists should be suggested to young women with gynecologic cancer, concerning the risks and benefits of fertility preserva-
tion options. Only a small percentage of patients with ovarian cancer and borderline ovarian tumors, are appropriate candi-
dates for fertility preservation (FIGO stage IA and IC epithelial ovarian cancer). Following oophorectomy, ovarian tissue or 
oocytes are removed from the ovary for the use of cryopreservation; after completion of oncological treatment patient un-
dergoes orthotopic retransplantation of ovarian tissue whereas oocytes may be used for in vitro fertilization. Live birth rates 
up to 53.8% have been reported after fertility preservation treatment in selected patients. In patients with endometrial cancer 
fertility preservation treatment means conserving of the uterus. Appropriate candidates for fertility preservation are young-
er women with well differentiated endometrial cancer, which does not invade the myometrium. Fertility preservation treat-
ment in endometrial cancer is hormonal, based on progestins. After completion of fertility preservation treatment, frequent 
follow-ups are necessary, with tissue sampling (via curettage or endometrial biopsy) remaining standard approach in fol-
low-up. Live birth rates after progestin therapy are around 60%, or even higher with the help of assisted reproductive pro-
cedures. In cervical cancer, fertility preservation treatment can be considered in women with early-stage disease (FIGO IA1, 
IA2, or IB1). Cone biopsy or conization followed by laparoscopic lymphadenectomy has been described as an appropriate 
procedure, with conception rates up to 47%.
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INTRODUCTION

Gynecological malignancies are common in 
everyday clinical practice in oncology. With re-
spect to vulvar cancer, which is diagnosed almost 
exclusively in older age, and primary vaginal can-

cer which is extremely rare entity, all other gyne-
cologic malignant tumors including ovarian, en-
dometrial and cervical cancer, in this patients can 
appear in women of reproductive age as well. Ac-
cording to the data from Croatian Cancer Registry 
in 2019, in Croatia there were 60 women younger 
than 45 diagnosed with cervical cancer (22,4% of 
all women diagnosed with cervical cancer in 
2019.), 46 women with endometrial cancer young-
er than 45 (5,9%) and 34 women in reproductive 
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age were diagnosed with ovarian cancer (7,4%)
(1,2).

Fertility preservation has become an impor-
tant issue in the treatments of malignant diseases 
today. Some challenges and options of fertility 
preservation in young women with breast cancer 
were presented in our previous reports(3-8). In 
women with gynecological cancer fertility preser-
vation treatment (FPT) is especially challenging 
because of tumor involvement of female repro-
ductive system. The standard oncological treat-
ment of gynaecological cancers can include radi-
cal surgical approach, chemotherapy and/or ra-
diotherapy. All this treatment options can result 
in destroyed reproductive potential of these pa-
tients. FPT modalities can be considered only in 
women with very early stage disease who would 
like to preserve their fertility. Before starting the 
treatment, the patient should be referred to pre-
treatment counseling with reproductive medicine 
specialist, because some of these patients have im-
paired fertility even before cancer diagnosis. If it is 
estimated that patient has only a weak chance to 
conceive after completing FPT, standard oncologi-
cal treatment should be reconsidered, rather than 
fertility preservation. The patient should be in-
formed that FPT procedures are not considered to 
be standard oncological treatment because recur-
rence rates are significantly higher compared with 
standard treatment approach, and the patient 
should sign an informed consent prior to treat-
ment induction. In addition, it is of utmost impor-
tance that patients who underwent FPT of gyneco-
logic cancer are frequently followed up, so possi-
ble recurrence can be recognized as early as 
possible. If the patient is not motivated or for any 
reason cannot come to regular follow-up exams, 
she is not a good candidate for fertility preserva-
tion. Finally, the patient-must be aware that even 
if FPT is successful and patient conceives, these 
pregnancies are considered high-risk with higher 
rate of spontaneous abortions and premature de-
liveries. Also, although it is not mandatory, most 
obstetricians prefer to terminate these pregnan-
cies with Cesarean section (especially after treat-
ment of cervical or endometrial cancer) .

The purpose of this paper is to review the re-
cent knowledge about fertility preservation in 
young patients treated for gynecological malig-
nancies. PubMed browser was used to search 
leading medical databases (Medline, NCBI En-

trez) with keywords: fertility preservation, ovarian 
cancer, endometrial cancer, cervical cancer and the 
results were summarized in this paper.

OVARIAN CANCER

Ovarian cancer is the second most common 
gynecologic cancer in Europe and North America 
and the leading cause of death among gynecologi-
cal tumors. According to National Cancer Institute 
The Surveillance, Epidemiology, and End Results 
programme (NCI’s SEER) database from 2012 to 
2018, of all patients diagnosed with ovarian cancer, 
patients under 20 years of age represented 1.3% of 
new cases, those aged 20–34 represented 4,1% of 
new cases, while 6,6% of ovarian cancers were di-
agnosed in women aged 35–44. In summary, 12% 
of all ovarian cancers are diagnosed in women in 
reproductive age (age 20-44)(9). Vast majority 
(95%) of ovarian tumors are of epithelial origin (se-
rous, mucinous, clear cell and endometrioid can-
cer) and they occur mostly in postmenopausal 
women. Unlike epithelial ovarian cancer (EOC), 
tumors that arise from ovarian stroma (granulosa 
cell tumor, thecoma, fibroma, Sertoli cell, and Ser-
toli–Leydig cell tumors) and the germ cell tumors 
(dysgerminoma, yolk sac and embryonal carcino-
ma, choriocarcinoma, and teratoma) are mostly 
diagnosed in premenopausal women in reproduc-
tive age(10). Treatment of ovarian tumors is de-
pendent on histopathological type of tumor and 
FIGO stage of the disease, but in general it involves 
surgical removal of the ovary (or both) most often 
together with fallopian tubes and removal of the 
uterus. This procedure is standard oncosurgical 
approach in women with localized (FIGO I and II) 
and locally advanced (FIGO III) ovarian tumors, 
especially with epithelial histology. Even in ad-
vanced stage of the disease, surgery is often per-
formed as cytoreductive and/or debulking proce-
dure. Adjuvant oncological treatment is based on 
systemic cytotoxic treatment, usually platinum-
doublet chemotherapy(11).

Some of younger, reproductive-aged women 
diagnosed with ovarian cancer can be interested 
in preserving their fertility. However, maintaining 
reproductive function in this patients is especially 
difficult because the ovary is the site of primary 
cancer. Thus, ovary containing tumor cells and 
follicles becomes a target to be both - treated (to 
remove/kill tumor cells) and protected (for the fer-
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tility) at the same time. Young woman with diag-
nosis of ovarian cancer who express their wish to 
preserve their reproductive potential should be 
referred to multidisciplinary team which consists 
of gynecologists, gynecologic oncologists, embry-
ologists, radiologists, pathologists and reproduc-
tive endocrinologists. Only a small percentage of 
patients with ovarian cancer is considered to be 
appropriate candidates for FPT. Those are patients 
with early-stage EOC and borderline ovarian tu-
mors, or those with juvenile granulosa cell tumors 
and germ cell tumors(12). Partial resection of the 
ovary is possible in benign subsets of ovarian tu-
mors, such as benign teratomas which require 
only removal of the teratoma cyst. In many germ-
cell tumors unilateral oophorectomy with fre-
quent follow-ups can be definitive treatment. A 
study on 108 women with FIGO I EOC compared 
outcomes of fertility preservation and radical sur-
gery(13). After a median follow-up of 83 months, 
there was no difference in disease-free interval 
and tumor specific overall survival in patients 
with stage I EOC, with exception of grade III tu-
mors and clear-cell histology, as grade III and 
clear-cell histology were the only independent 
risk factors. Out of 52 patients treated with FPT, 34 
(65.4%) attempted to get pregnant, and 28 (53.8%) 
achieved a successful pregnancy with a full-term 
delivery. Numerous studies yielded the same re-
sults: in young women with FIGO stage IA and IC 
epithelial ovarian cancer, conservative treatment 
(ovarian conserving surgery) is safe and can be 
considered in patients who wish to preserve fertil-
ity(13-18). After removal of the ovary, there are 
methods to preserve the healthy ovarian tissue, or 
only oocytes(15). In ovarian tissue cryopreserva-
tion, ovarian tissue is excised from the remaining 
healthy ovary and cryopreserved (usually frozen 
in liquid nitrogen) to be used in the future. After 
completion of oncological treatment, patient can 
undergo re-implantation of previously cryopre-
served ovarian tissue. It is also possible to pre-
serve oocytes rather than the full ovarian tissue. 
Usually it is done in women with unilateral ovar-
ian tumor who are scheduled to undergo chemo-
therapy in order to spare oocytes in contralateral 
healthy ovary from the gonadotoxic effects of che-
motherapy agents. Oocytes are usually retrieved 
from the contralateral ovary during oncological 
surgery, with or without prior hormonal con-
trolled (hyper)stimulation of the ovaries(12).

ENDOMETRIAL CANCER

Although uterine (endometrial) cancer oc-
curs most commonly in postmenopausal women, 
it can also occur in premenopausal women. Endo-
metrial cancer is almost exclusively an adenocar-
cinoma, which develops as a result of unopposed 
estrogen exposure. So, in younger women, risk is 
increased in obesity, chronic anovulation (poly-
cystic ovary disease) and some familial cancer 
syndromes, (such as HNPCC, Lynch syndrome 
etc.). It is important to emphasize that women di-
agnosed with endometrial cancer at a young age 
are at increased risk for a mismatch repair gene 
mutation associated with Lynch syndrome and 
should be referred for genetic counseling(19). Ac-
cording to the NCI’s SEER database from 2012. to 
2018., there were no patients younger than 20 di-
agnosed with endometrial cancer, 1.8% of patients 
were women aged 20-34, while patients aged 35–
44 represented 5.3% of new cases (9,10). Standard 
treatment in stage I endometrial cancer (>70% pa-
tients) is radical surgery which entails removal of 
the cervix, uterus, both fallopian tubes and ova-
ries, and adjacent lymph nodes. Adjuvant onco-
logical treatment is indicated in patients with 
higher risk of recurrence (more advanced cancer - 
higher stages and/or unfavorable histopathologic 
subtypes).

In women with endometrial cancer, fertility 
(and uterine) preservation options exist only for a 
special subset of patients with low-risk, localized 
endometrial carcinoma. Appropriate candidates 
for fertility preservation treatment are patients 
with low-grade endometrial cancer which does 
not invade the myometrium(20,21). These tumors 
are more likely to express progesterone receptors 
and respond to hormonal treatment(22). Clearly, 
there must be no evidence of extrauterine spread 
of the disease. It is strongly recommended that 
prior to definitive treatment decision, patients un-
dergo a dilation and endometrial curettage, as it 
was shown to be more accurate in correlating with 
final pathology compared to endometrial biopsy. 
Also, the endometrial cancer is more likely to be 
removed with a curretage than with an endome-
trial biopsy(23). In assessment of myometrial in-
vasion and lymph node involvement, MRI has an 
irreplaceable role and should be performed in all 
patients considered for FPT(24). Also, MRI can re-
veal synchronous ovarian tumor (in some studies 
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up to 25% of patients with endometrial cancer), 
which is a contraindication for fertility preserva-
tion(25). FPT in endometrial cancer is hormonal, 
based on progestins, which are given to stabilize 
and stop unopposed estrogen stimulation of the 
endometrium. There are numerous progesterone 
hormonal schemes used in endometrial can-
cer(21,26,27). The most commonly used agents are 
medroxyprogesterone acetate 200-400 mg/day 
(MPA; 44%) and megesterol acetate 160 mg/day 
(35%), for 9-12 months. Side-effects of oral proges-
tins are thrombus formation, mood alterations, 
headaches, weight gain and breast pain and/or 
tenderness. Oral progestins are contraindicated in 
patients with a history of thromboembolism, 
breast cancer or hepatic dysfunction. In order to 
avoid adverse systemic effects of progestins, while 
maintaining localized effect on the endometrium, 
intrauterine devices with progesterones have been 
also used in young women with stage I endome-
trial cancer. Most common IUD is the levonorg-
estrel-releasing intrauterine system, which releas-
es 20 mcg of levonorgestrel/day(28,29).

The importance of close surveillance of these 
patients cannot be overemphasized, as only regu-
lar and frequent follow-ups can enable the recog-
nition of a non-hormonally responsive endome-
trial cancer relapse, in which cases patients are 
advised to go to standard treatment (radical sur-
gery). Among the patients who respond to hor-
monal therapy, majority will respond within 16 
weeks of therapy(30). Standardized surveillance 
protocol for follow-up after fertility preservation 
hormonal treatment in patients with stage I endo-
metrial cancer does not exist. Although thinning 
of the endometrium on ultrasound scans is a good 
predictor of response to hormonal treatment, tis-
sue sampling (via curettage or endometrial biop-
sy) remains standard approach in follow-up in 
these patients. First assessment of response, in the 
form of endometrial sampling, should be done 4 
to 6 months after initiating hormonal therapy 
(most authors agree that optimal follow-up inter-
val is 3 months)(31). Initial response rates are re-
ported between 60% and 80% with recurrence 
rates between 25% and 40% (20).

Live birth rates after progestin therapy in 
women who pursue fertility after successful hor-
monal treatment, were reported around 60%. 
Women who used assisted reproductive proce-
dures in the process of conception had higher live 

birth rates compared with women who conceived 
spontaneously, which is most probably an indica-
tor of infertility or diminished fertility at baseline 
(prior to cancer diagnosis). It is impossible to pre-
dict the duration of remission after progestin ther-
apy, so women who achieve complete response 
should be advised to try to conceive as soon as 
possible. Women not planning to attempt preg-
nancy immediately after achieving complete dis-
ease regression should continue using progestin 
therapy. In that case some authors suggest low-
dose cyclic progestin or levonogestrel-IUD as 
maintenance hormonal therapy, as they lower the 
risk of recurrence after complete response among 
endometrial cancer patients who underwent FPT. 
As previously discussed, maintaining the patients 
on progesterone until pregnancy or hysterectomy, 
as well as between pregnancies, is of critical im-
portance(31,32).

CERVICAL CANCER

Among gynecological malignancies, cervical 
cancer is the third cancer in terms of incidence and 
mortality. In the ‘third world’ countries, where 
screening programs don’t exist at all, or aren’t 
available to the majority of population, situation is 
significantly different: in these countries cervical 
cancer is the most common cancer and the leading 
cause of death among gynecologic malignancies. 
Because of the bigger proportion of the patients in 
their reproductive age, FPT treatment is more of-
ten desired and considered in treatment planning 
for cervical cancer, compared to other gynecologic 
cancers. According to the NCI’s SEER database 
from 2012. to 2018., patients younger than 20 years 
represented 0.1% of all new cases of cervical can-
cer, 14,4% of patients were women 20-34 years 
old, while patients aged 35–44 made 23,8% of new 
cases (9,10). In summary, 38.3% patients with 
newly diagnosed cervical cancer were women in 
their fertile age, which is a much higher propor-
tion compared to reproductive aged women with 
ovarian cancer (12%) or endometrial cancer (7.1%). 
Early-stage cervical cancer refers to FIGO stage 
IA1, IA2, IB1, and some small IIA1 tumors. Op-
tions for preservation of fertility are usually limit-
ed to women with FIGO stages IA1, IA2, or IB1 
cervical cancer. Factors such as tumor size, tumor 
cell type, lymphovascular invasion, and lymph 
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node involvement also have to be considered 
when deciding about fertility-preservation treat-
ment. Early stage cervical cancer can be treated 
with radical surgery (hysterectomy), conserving 
surgery (cone biopsy, trachelectomy) or chemoir-
radiation. For women who wish to preserve their 
fertility, hysterectomy and chemoradiotherapy 
are not suitable options. Treatments that allow a 
woman to carry a pregnancy after completion of 
oncological treatment include(33,34):
 – conization/cone biopsy of the cervix - surgical 

removal of a cone-shaped portion of the cervix, 
including the cancerous area. Cone biopsy in 
combination with laparoscopic lymphadenec-
tomy has been described as an appropriate pro-
cedure in strictly selected patients with early-
stage cervical cancer (FIGO IA2 and IB1) and 
tumors < 20 mm(35). After FPT, 47% patients 
have succeeded in conceiving, with the 5-year 
DFS of 97%(36).

 – trachelectomy – more extensive removal of the 
cervical tissue than in cone biopsy, with or 
without removing the surrounding parametri-
um (simple vs.radical trachelectomy). Radical 
trachelectomy can be performed as radical vagi-
nal (more often) or radical abdominal trachelec-
tomy. It is an acceptable treatment option for 
women with early stage disease (FIGO IA1, 
IA2, and small IB1 lesions <2 cm)(27). A lapa-
roscopy for removal of the lymph nodes is per-
formed prior to the trachelectomy to make sure 
cancer cells have not spread to the lymph 
nodes(37). Lymph node sampling is mandato-
ry, with exception of patients in FIGO IA1 stage 
without cancer cells in the lymphatic channels. 
In order to reduce complications associated 
with radical pelvic lymph node dissection, there 
is increasing use of sentinel lymph node biopsy. 
However, this procedure is not yet considered 
standard of care but it can be considered and per-
formed by surgeons experienced with the tech-
nique. Women who underwent conization or 
trachelectomy are advised to wait 6 to 12 
months to allow tissue to fully heal, before at-
tempting to conceive(38,39).

 – neoadjuvant chemotherapy followed by radical 
trachelectomy and lymphadenectomy has been 
suggested by some authors for patients with 
more advanced disease (tumor size >2 cm)(40). 
Although this approach showed high fertility 
rates and similar oncologic outcomes compared 

to upfront trachelectomy without chemothera-
py, it should still be regarded as experimental 
because of small number of reported cases and 
no long-term follow-up outcomes(41).

CONCLUSION

Fertility preservation in young women treat-
ed for malignant diseases is very important issue. 
Fertility preservation options in women with gy-
necological cancer can be considered only in pa-
tients with very early stages of cancer (FIGO IA 
and IC in ovarian cancer, FIGO IA in endometrial 
cancer, and FIGO IA1, IA2 and IB1 in cervical can-
cer). Pretreatment patient’s counseling with col-
laboration of multidisciplinary team in highly 
specialized clinical hospitals is obligatory. The pa-
tients who underwent fertility preservation treat-
ment of gynecological cancer should be regularly 
followed up, so possible recurrence could be rec-
ognized as early as possible. However, in the situ-
ations where there is no patient’s motivation for 
frequent follow-up exams, or there is only a weak 
chance for the patient to conceive after completing 
fertility preservation oncological treatment, the 
patient and her oncologist should reconsider stan-
dard oncological approach.
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Sažetak

JE LI MOGUĆE OČUVANJE PLODNOSTI KOD BOLESNICA S GINEKOLOŠKIM RAKOM?

Z. Rendić-Miočević, M. Alvir, I. Orešković. L. Beketić-Orešković

Cilj ovog preglednog rada je prikazati suvremene mogućnosti očuvanja plodnosti kod mladih žena s ginekološkim 
tumorima (rakom jajnika, trupa maternice ili vrata maternice). S obzirom na rizike i koristi metoda za očuvanje plodnosti, 
preporuča se bolesnicu prijeterapijski prezentirati na multidisciplinarnom timu koji uključuje ginekologa, ginekološkog 
onkologa, embriologa, radiologa, patologa i reprodukcijskog endokrinologa. Samo je mali udio bolesnica s epitelnim rakom 
jajnika ili granično malignim tumorom janika prikladan za očuvanje plodnosti (FIGO IA I IC). Nakon operacijskog uklanja-
nja jajnika, tkivo jajnika ili jajne stanice se krioprezervaju; nakon završetka onkološkog liječenja obično slijedi ortotopična 
retransplantacija ovarijskog tkiva bolesnici, dok se jajne stanice mogu koristiti u postupku izvantjelesne oplodnje. Nakon 
liječenja uz očuvanje plodnosti kod odabranih bolesnica rakom jajnika stopa živorođenih kretala se do 53,8%. Kod bolesnica 
s rakom endometrija očuvanje plodnosti podrazumijeva očuvanje maternice. Bolesnice pogodne za očuvanje plodnosti su 
mlađe žene sa dobro diferenciranim tumorom koji ne prodire u miometrij. Za očuvanje plodnosti kod raka endometrija 
primjenjuje se hormonsko liječenje, utemeljeno na gestagenima, koji stabiliziraju i zaustavljaju nekontroliranu estrogensku 
stimulaciju endometrija. Po završetku liječenja potrebni su učestali kontrolni pregledi, a uzimanje tkiva sluznice (kiretaža ili 
biopsija endometrija) predstavljaju standard u praćenju ovih bolesnica. Nakon liječenja gestagenima stopa živorođenih 
kreće se oko 60% ili čak više kod primjene postupaka potpomognute oplodnje. Očuvanje plodnosti kod karcinoma vrata 
maternice moguće je kod strogo odabrane skupine bolesnica (FIGO IA1, IA2 ili IB1) motiviranih za trudnoću; kod tih bole-
snica konizacija ili biopsija konizata u kombinaciji s laparoskopskom limfadenektomijom predstavlja najprikladniji zahvat 
sa stopom trudnoća do 47%.
KLJUČNE RIJEČI: Očuvanje plodnosti – ginekološka onkologija; Rak jajnika; Rak endometrija; Rak vrata maternice

https://doi.org/10.1016/j.critrevonc.2020.103092
https://doi.org/10.1016/j.critrevonc.2020.103092
http://dx.doi.org/10.1136/ijgc-2020-001740
http://dx.doi.org/10.1136/ijgc-2020-001740

