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Introduction

Menopause can be defined as the permanent cessa-
tion of menstruation, connected with reduced activity 
of the ovaries. Menopause can be due to physiological 
reasons dependent on age; it can also result from bilat-
eral oophorectomy or be a consequence of postopera-
tive chemo- or radiotherapy in the case of treatment of 
gynaecological cancers. Cessation of hormonal activity 
of the ovaries brings with it numerous symptoms and 
complications that result from drastic reduction of es-
trogen levels. The reaction of the organism to estrogen 
deficit remains individual and includes, e.g., hot-flushes, 
night sweats, mood swings (depression), concentration 
disturbances, insomnia, vaginal dryness, and/or change 
in skin mass density (thickness, decreased elasticity) 
[1]. It can also lead to sexual disorders. Sudden stop of 
activity of the ovaries, which is the result of bilateral 
oophorectomy or chemo- or radiotherapy in premeno-
pausal women, is linked with more serious consequenc-
es that bear no comparison to natural menopause – to 
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Abstract

Sudden cessation of ovary activity as a result of bilateral oophorectomy or chemo- or radiotherapy in pre-
menopausal women is linked with more serious consequences that bear no comparison to natural menopause 
– to name just a  few: higher rate of mortality, higher rate of colorectal and lung cancer, circulatory system 
diseases, cognitive disorders, Parkinson’s disease, psychological disorders, osteoporosis, and sexual disorders.  
The prolonged period of estrogens deficit in premenopausal age is connected with worsened quality of life.

The progress in oncological care means that in many malignant diseases, also in the case of gynaecological 
malignancies, the percentage of survivors increases. This makes improving the quality of life more and more 
important. 

The purpose of this review is to establish, based on EBM data, the answer to whether replacement hormonal 
therapy, being the most effective treatment of menopause symptoms, can be recommended for women who 
have undergone bilateral oophorectomy because of gynaecological cancer.

On the basis of collected data, derived from meta-analysis, and studies which have been published within 
the last 20 years, it seems that the use of the appropriate type of hormonal replacement therapy (HRT) in prop-
erly selected gynaecological cancer survivors (epithelial ovarian cancer – EOC, endometrial cancer, squamous 
cell carcinoma of the cervix) is safe and effective.

It seems that benefits connected with better quality of life that stem from the use of appropriate HRT in gy-
naecological cancer survivors predominate the unfounded fear of disease recurrence in selected patients’ groups.
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name just a few: higher rate of mortality, higher rate of 
colorectal and lung cancer, circulatory system diseases, 
cognitive disorders, Parkinson’s disease, psychological 
disorders, osteoporosis, and sexual disorders [2, 3]. The 
prolonged period of estrogens deficit in premenopausal 
age is connected with worsened quality of life [4]. That 
is why – in order to minimise the effects of lack of estro-
gens in oncological patients – several European scientif-
ic societies, active in the field of gynaecological oncolo-
gy, radiotherapy, oncology, and pathology, in the period 
2014–2018 came up with detailed conditions that must 
be fulfilled to maintain the function of the ovaries 
while treating the malignant tumours of reproductive 
organs and tissues (endometrium, ovaries, cervix), in-
cluding borderline type ovarian cancer [5–9]. However, 
premenopausal women who have undergone bilateral 
oophorectomy because of reproductive organ cancer 
still suffer from early menopause. Women affected by 
BRCA1/BRCA2 gene mutations, who were subjected to 
preventive bilateral oophorectomy in reproductive age, 
face a similar problem.
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The progress in oncological care means that in 
many tumours – including reproductive organ cancer – 
the percentage of survivors is increasing. This makes 
improving the quality of life more and more important. 

The most effective treatment of estrogen deficit is 
hormonal replacement therapy (HRT); however, many 
doctors are reluctant to introduce HRT to gynaecolog-
ical cancer survivors who have undergone bilateral 
oophorectomy, because of the risk of recurrence [10]. 
Moreover, patients receive contradictory information 
from various specialists concerning treatment [10], 
which may be a cause of therapy refusal in some of the 
women subjected to surgical treatment, even though 
the menopausal symptoms are severe. In the face of 
divergent results of studies, attempts are being made 
to develop uniform and generally available guidelines 
for the use of HRT in this group of women. Despite the 
variable opinions over a  number of years concerning 
the safety of HRT, the results of studies published today 
seem to answer more and more questions. 

The purpose of this review is to establish, based 
on EBM data, whether replacement hormonal thera-
py, being the most effective treatment of menopause 
symptoms, can be recommended for women who have 
undergone bilateral oophorectomy because of gynae-
cological cancer.

Endometrial cancer

Endometrial cancer is the 6th most common mali-
cious tumour worldwide. It occurs mainly in post-meno-
pausal women; however, about 25% of cases concern 
women in premenopausal age and just 5% at a younger 
age – before 40 years old [11]. 

There are 2 types of endometrial cancer: type 1 – 
endometrioid adenocarcinoma (EEA), which is the most 
common (80–90%) and is hormone-sensitive; and type 2, 
which comprises serous, clear cell, and undifferentiated 
carcinomas, as well as carcinoserous/malignant mixed 
Mullerian tumours [6].

This cancer is considered to be “potentially curable”; 
hence, more than 75% of cases are detected at the early 
stage of development (stage 1). Generally, 5-year surviv-
al for all stages of this tumour is 86%, and for stage 1 it 
increases to 97% [12]. 

Although the majority of patients with endometrial 
type 1 cancer are diagnosed very early with good prog-
nosis, some of them are still failing to reach 5-year over-
all survival, even those with low-grade or early-stage 
EEA. This observation may be dependent on estrogen 
(ER) and progesterone (PR) receptor expression. Cur-
rently, ER and PR status have not been implemented 
into any clinical guidelines; however they seem to be 
the most validated prognostic biomarkers for endome-
trial cancer [13].

The main risk factor of endometrial cancer is pro-
longed exposition to imbalanced estrogens (nulliparity, 
early menarche, late menopause or prolonged estrogen 
replacement therapy (ET), diabetes, arterial hyperten-
sion, taking medicaments – tamoxifen, selective modu-
lators of Es) [14, 15]. Prolonged combined contraception 
or estrogen-progestagenic replacement therapy may 
minimise this risk [16]. The standard procedure in the 
case of endometrial cancer being diagnosed at an early 
stage (I  or II) is surgical treatment: panhysterectomy. 
In the case of cancers at middle/high histological risk 
radio- or brachytherapy is used as a  complementary 
treatment. A  consequence of therapy in endometrial 
cancer, especially in premenopausal women, is the ap-
pearance of menopause symptoms; in young women 
there is a  risk of osteoporosis and cardiovascular dis-
eases [17, 18]. Taking into account that most endome-
trial cancers are estrogen-sensitive, and the fact that 
prolonged exposition to estrogens increases the risk 
of disease, the use of ET in women after endometrial 
cancer potentially causes cancer recurrence as a result 
of stimulation of cancer cells remaining after treatment 
[14, 19]. The ample meta-analyses based on data from 
research in the years 1986–2019, published in Medline 
database (PubMed), Web of Science, ClinicalTrial.gov, 
and Cochrane Library, showed that HRT used in women 
after endometrial cancer in stage I and II has no nega-
tive influence on survival prognosis [20]. The results of 
some small observational studies indicate that recur-
rence of cancer is not higher, and the length of life does 
not change because of the HRT use in that group of 
women, but in most cases the mentioned parameters 
undergo improvement in relation to women who did not 
undergo that treatment [21–27]. It has been shown that 
complex estrogen-progestagenic therapy has a protec-
tive effect in terms of disease recurrence (ER: 0.23; 95% 
CI: 0.08–0.66), but when introducing only estrogens no 
such effect was observed (ER: 0.35; 95%) [27]. The con-
clusions derived from meta-analysis, based mainly on 
retrospective studies, suggesting that recurrence and 
death rates are similar for women who have been treat-
ed for early-stage low-risk endometrial cancers (grade 1 
and grade 2 endometrioid subtypes with negative ER 
and PR), if HRT has been applied, led to the softening of 
the North American Menopause Society position con-
cerning the use of HRT in endometrial cancer survivors. 
At present, estrogen therapy is not recommended only 
for women with more advanced stages or higher risk 
endometrial cancer [28], while – according to the pre-
vious therapy position statement from 2012 – estrogen 
therapy was not recommended in patients treated for 
all stages of endometrial cancer [29].

Progestogens exert a  protective effect by reduc-
ing the excessive proliferation of endometrial cells 
stimulated by estrogens. This process is mediated by 
a  decrease in ER density, inhibition of DNA synthesis 
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in endometrial cells, limitation of mitotic activity of 
ER-controlled transcription oncogenes, and induction of 
oestradiol degrading enzymes. The effect of progesto-
gen depends on duration of exposure to progestogen. 
Minimal duration of the therapy is 10 days per month 
and optimal is 12–14 days per month. Courses of pro-
gestogen shorter than 10 days result in proliferation of 
endometrium in 2–3% of women annually [30].

Progesterone has been used as the only treatment of 
menopausal symptoms, and some trials using the trans-
dermal route for longer duration and with oral treatment 
at higher doses for vasomotor symptoms have shown 
beneficial effects. Unfortunately, no study has report-
ed an improvement of mood symptoms, and moreover, 
because of side effects such as headaches and vaginal 
bleeding, in the majority of studies discontinuation of 
treatment in 6–21% of patients was observed [31].

According to the official statement of the European 
Menopause and Andropause Society, estrogen replace-
ment is a reasonable option for patients who are at low 
risk of tumour recurrence, but the initiation of such 
therapy should be individualized and discussed in de-
tail with the patient [32].

Ovarian cancer

Ovarian cancer is a heterogenic disease. Epithelial 
ovarian cancer (EOC) can be divided into 5 histologic 
subtypes: serous tumours, mucinous tumours, endo-
metrioid tumours, clear cell tumours, and other sub-
types, which constitutes 90% of cases, while germ cell 
tumours and sex cord stromal tumours account for 5% 
and 1.2%, respectively [33]. 

Average age at diagnosis for EOC is about 60 years 
[34]; however, 40% of cases concern women in their 
30–60s, hence 3–17% of patients – at the moment of 
diagnosis – are below 40 years of age [34–36]. In most 
cases, EOC is recognized at an advanced stage (65–
70%). Five-year survival for all stages is 45% [35, 37]. 
The prognosis for EOC in the case of early diagnosis is 
promising and with low percentages of disease recur-
rence and mortality (below 10%) [38]. 

Aggressive, surgical treatment includes hysterec-
tomy, bilateral oophorectomy, and omentectomy with 
paraaortic lymph node dissection [39] and results in the 
sudden occurrence of menopause symptoms, which re-
sult from the removal of ovaries, and estrogen deficit 
[40]. Menopause symptoms are the outcome of surgical 
treatment and are described as being more intense and 
long-lasting in comparison to those observed in natu-
ral menopause. As a consequence, it is crucial to limit 
worsening of symptoms, especially in young patients 
suffering from EOC, in order to enhance the postopera-
tive quality of life.

The uncertainty concerning the use of HRT in wom-
en at that age include the potential hormonal stimu-

lation of remaining tumour tissue [41, 42], and as well 
induction of new, hormone-dependent diseases, espe-
cially endometrial cancer [16, 43, 44] or breast cancer 
[43, 44], which is observed in post-menopausal women 
who undergo protracted oral estrogen therapy [45].

As in vitro tests have shown, exogenous estrogens 
promote proliferation, “stemness”, and invasiveness of 
ER(+) tumour cells [46]. In the context of cancer stem 
cells, “stemness” would refer to the ability of those can-
cer stem cells.

Despite of the negative influence of HRT on the risk 
of ovarian cancer in the general population of meno-
pausal women, especially for serous and endometrioid 
tumours, as demonstrated in a  recent meta-analysis 
[47], many studies concerning postoperative use of 
HRT in women treated for EOC have reported that HRT 
application in this group of women does not exert any 
detrimental effect on the length of survival or the time 
of disease remission [48–50], and that – on the contrary 
– it may have a positive influence on the parameters 
mentioned above [51–53].

It has been shown that the use of HRT does not 
promote the development and EOC recurrence [54, 55]. 
However, the time of HRT use in patients with EOC after 
surgical treatment may substantially influence on the 
results. Indeed, a  strong positive correlation between 
HRT period and development of ovarian cancer has 
been documented [56]. 

Regarding HRT use in the post-operative treatment 
of germ cell tumours, the higher risk of disease recur-
rence has not been observed [57]. It may seem that in 
patients treated with HRT for granuloma, such thera-
py should not be applied because of the hormonal 
character of that cancer. There is no direct evidence of 
a negative, long-lasting hormonal treatment effect on 
patients’ survival; however, the start of HRT in those 
cases is not considered to be safe [57, 58].

The BRCA1 and BRCA2 gene mutations are associat-
ed with the increased risk of developing invasive EOC 
and breast cancer. In patients showing these gene mu-
tations, risk-reducing salpingo-oophorectomy (RRSO) is 
recommended [59]. However, this leads to the possibil-
ity of severe menopausal symptoms; RRSO performed 
between 30 and 45 years of age seems to be the most 
effective therapy [59]. Data on HRT after prophylactic 
oophorectomy are limited, but short-term use of HRT 
seems to be safe [59]. Moreover, HRT use after RRSO 
in BRCA1 and BRCA2 mutation carriers does not affect 
breast cancer risk. Comparison of the different HRT 
types suggests that estrogens alone should be related 
to the lowest breast cancer risk [60, 61].

Cervical cancer

The highest rate of cervical cancer cases is noted in 
the group of women aged 25–29 years, and most cases 
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are seen in women before they are 45 years old [33]. 
Cervical cancer is diagnosed at the early stage in 54% of 
women [33], for which the survival rate is 95.9%.

 The most common cervical cancer (89–90%) is the 
squamous cell carcinoma, which does not show depen-
dency on estrogens. The remaining 10–20% are cervical 
adenocarcinomas, which biologically resemble endo-
metrial cancer.

Treatment is dependent on the disease stage and 
on the FIGO Cancer Report histological type [62].

Patients who have advanced cancer above IB2 stage 
of squamous cell carcinoma or women with adenocar-
cinoma in IB stage and frequent metastasis, which is 
characteristic for that type of tumour [37], are prone to 
ovary damage during complementary radio- or chemo-
therapy or after ovary removal. 

Squamous cell carcinoma is not considered to be 
a hormone-dependent tumour, although the presence 
of ER and PR receptors was indicated in the uterine cer-
vix [63]. Moreover, the long-term use of oral contracep-
tion increases the risk of cervical cancer [64].

 Available studies do not confirm the negative in-
fluence of systemic HRT use on patients’ survival and 
suffering from the squamous cell carcinoma, and the 
disease recurrence is absent [65].

The local use of estrogens turned out to effectively 
reduce the frequency of urogenital complications, which 
happened to be a consequence of vaginal atrophy after 
radiotherapy [65]. Complications after radiation were 
lighter and lasted less time in comparison to women 
from a  control group who did not undergo therapy. 
Studies have shown that after 2 weeks of local use of 
oestradiol, its concentration in serum decreased to the 
level which is normally observed in postmenopausal 
women. It was connected to the restricted absorption 
of medicaments into general circulation, which was the 
result of vaginal atrophy [66, 67]. There is no evidence 
that the local use of estrogens has a detrimental effect 
on the course of cervical cancer [37].

What is more, it has been shown that the use of 
complex ER-PR HRT increases the survival and lowers 
the percentage of recurrence of both types of histolog-
ical tumours [65]. 

In the case of adenocarcinoma, positive but statisti-
cally invariable correlation between tumour occurrenc-
es and the exclusive use of estrogen HRT was observed. 
In patients with squamous cell carcinoma, such a cor-
relation is absent [68].

In women being treated for squamous cell carcino-
ma, the use of HRT seems to be safe, although studies 
concerning the role of estrogens in the pathogenesis 
of adenocarcinoma, and insufficient number of reports 
concerning safety of HRT use in women being treated 
for cervical adenocarcinoma, indicate that considerable 
caution must be paid concerning treatment selection.

An interesting alternative for cervical cancer survi-
vors, especially survivors of adenocarcinomas, is admin-
istration of tibolone – a synthetic steroid with estrogen-
ic, androgenic, and progestogenic characteristics. The 
use of that drug does not affect survival, but effectively 
relieves symptoms of surgical menopause [69].

Conclusions

On the basis of collected data, derived from me-
ta-analysis, and studies which have been published 
within the last 20 years, it seems that the use of the 
appropriate type of HRT in properly selected gynae-
cological cancer survivors (EOC, endometrial cancer, 
squamous cell carcinoma of the cervix) may be safe and 
effective. However, the management of menopausal 
symptoms in gynaecological cancer survivors depends 
on their age, tumour type, and stage and should be in-
dividualized [32]. Attention should be paid to potential 
limitations that are to be considered while interpret-
ing obtained results, e.g. limited test groups, too little 
observation time, various times of HRT use, different 
forms of HRT [70], individual cancer stage, accompany-
ing diseases [71], and heterogeneous ages of patients 
[51]. Nevertheless, progress in diagnostics that enables 
early recognition of malignancies and better treatment 
outcome is crucial to assure a better quality of life to 
patients with premature surgically induced menopause 
and subsequent health problems. The benefits connect-
ed with better quality of life, which stem from the use 
of appropriate HRT in gynaecological cancer survivors, 
outweigh the unjustified fear of disease relapse in se-
lected patient groups. However, the decision to use HRT 
should be adapted to the individual patient. It should 
be considered that all survivors of cancer are not the 
same. Some of them are exhausted from their meno-
pausal symptoms and are willing to accept any amount 
of risk, while others may have minimal symptoms or 
may not be willing to accept even a  theoretically in-
creased risk of recurrent cancer. Non-hormonal treat-
ment should always be considered as an alternative 
therapy [72]. Moreover, because the bulk of evidence 
suggests that type, dose, route, and time of initiation of 
HRT may greatly affect the risk-benefit profile, addition-
al research is needed to understand how these factors 
may impact the treatment of women with a history of 
gynaecological cancer, for whom HRT may play an in-
strumental role in improving their quality of life.
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