
Introduction

In developing countries, cervical cancer is the second

most common cancer in women. Squamous cell carcinoma

(SCC) is the most common histological type (80%), fol-

lowed by adenocarcinoma (15%) and adenosquamous le-

sions (5%). Studies suggest that cervical cancers with a

histological type of SCC and adenocarcinoma are not hor-

mone dependent [1, 2].

Patients with cervical cancer that receive radiotherapy

are usually treated with a combination of external beam ra-

diation and vaginal brachytherapy. This therapy causes sig-

nificant radiation toxicity in the vagina [3]. Sexual

dysfunction is a common consequence of radiotherapy in

patients with cervical cancer and survivors.

Hormone replacement therapy (HRT), consisting of es-

trogen combined with progestogens, is rarely preferred for

gynecologic cancer survivors because of the potential risk

of stimulating residual malignant cells [1]. However, HRT

is very efficient in improving menopausal symptoms, in-

cluding sexual function and reducing risk fractures due to

osteoporosis [4-7]. Tibolone is another hormone with es-

trogenic and pregestogenic activities that is commonly

used in the treatment of osteoporosis. A case controlled

study revealed the safety of tibolone use in endometrial

cancer patients [8]. Evidence to assist clinical decision in

using tibolone or HRT in gynecological cancer survivors

has been very limited mainly due to the lack of large ran-

domized trials.

The LENT-SOMA (Late Effects Normal Tissues-Sub-

jective Objective Management and Analytic) toxicity scor-

ing system [9, 10] has been developed to determine and

monitor the late toxic effects of radiotherapy and is a gen-

erally accepted system and used in many centers around the

world as well as in the present institution.

The primary objective of this study was to investigate the

efficacy of tibolone and estrogen therapies to prevent the

late toxic effects of radiotherapy in the vagina in cervical

cancer survivors who received radiotherapy using the

LENT-SOMA toxicity scoring system and vaginal impres-

sion measurements. A secondary objective included how

these therapies affected sexual life of cervical cancer sur-

vivors using the female sexual function index (FSFI).
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Materials and Methods

Participants and design
Cervical cancer survivors with a confirmed diagnosis of cervi-

cal cancer who were initially treated in the Radiation Oncology

and Gynecologic Oncology clinics of Istanbul University School

of Medicine were approached for participation in this pilot, dou-

ble-blind, randomized, and placebo-controlled trial. 

All the participants had completed their treatment at least six

months prior to this research. Informational sessions were held to

further inform participants about the study prior to enrollment.

Once the participants were consented, they were assigned ran-

domly on a 1:1:1 basis to receive placebo, tibolone or estrogen

according to the randomization list prepared by one of the authors

(S.K.). The trial was approved by the ethics committee of the Is-

tanbul University School of Medicine. The participants and clini-

cians involved were blinded to the trial until all evaluations were

completed. In the tibolone arm, the patients received tibolone at

a dosage of 2.5 mg daily. In the estrogen arm, patients received

0.625 mg estradiol (E2) and five mg medroxyprogesterone ac-

etate (MPA) daily. 

The inclusion criteria included an age less than 64 years, hav-

ing received radiotherapy due to cervical cancer, having com-

pleted treatment at least six months prior, controlled local disease,

no history of HRT during the last six months, hormone levels in

Figure 1. — Flow of patients during the study.
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accordance with the postmenopausal period, and having signed

the informed consent form after being informed on the study and

the benefits and possible adverse effects of the treatments. The

exclusion criteria included presence or history of a sex hormone

dependent tumor and receiving any other drugs that can interfere

with the study. Treatment was discontinued if the patients were

incompliant to therapy, had local or systemic recurrences, devel-

oped a second primary tumor, had migraine pains or they de-

manded to withdraw. 

Outcome parameters
The patients were assessed with the LENT-SOMA scoring sys-

tem, vaginal impression, FSFI (for sexually active participants)

and routine gynecological examination at baseline. 

The LENT-SOMA scoring system, FSFI (for sexually active par-

ticipants) and routine gynecological examination were repeated at

three- and six-month follow-ups, and the vaginal impression was re-

peated at the six-month follow-up, when the study ended. 

Late toxic effects of radiotherapy in the vagina were graded ac-

cording to the subjective, objective, and management portions of

the LENT-SOMA scoring system [9, 10]. There are four scales in

this scoring system: muscle/soft tissue, peripheral nerves,

skin/subcutaneous tissue, and vessels. A total LENT-SOMA score

is calculated by adding all the items in the scales and dividing the

sum by the number of items.

Changes in vaginal size were evaluated by vaginal impression

measurements. Only one author (S.E.A.) was responsible for the

vaginal impression procedure throughout the study. Gauze was

placed at the apical part of the vagina leaving the two ends outside

to pull off the mould and to spare urethral opening. Liquid paste

was injected into the vagina with a large size injector. The patient

was asked to force out the mold that had solidified with body tem-

perature, with the assistance of the gauze. The parts of the mould

that extended beyond the introitus were cut out at the level of the

urethral opening. The length of the impression was measured and

recorded as the vaginal length (y). The width (x) and the thickness

(z) of the impression were measured at three cm from the vaginal

cuff. Vaginal volume was calculated by the change of water level

in the measuring bowl.

Patients who had a partner and an active sexual life were asked

to fill out the FSFI questionnaire to assess the change in their sex-

ual functions after hormone replacement therapy. The FSFI is a

questionnaire that measures female sexual function in six do-

mains: desire, arousal, vaginal lubrication, orgasm, satisfaction,

and pain [11]. It was previously validated in the Turkish language

and population [12]. 

Statistical analysis
Statistical analysis was performed using SPSS version 20.0.

One-way ANOVA was performed to compare the means of each

group with each other. Chi-square test was used to compare dif-

ferent parameters between the groups. A Wilcoxon Matched-Pairs

Signed-Ranks Test was used for comparisons of values from one

variable between the time points. A value of p < 0.05 was accepted

as statistically significant.

Results

A total of 51 patients were recruited to the study having

satisfied the inclusion and exclusion criteria (Figure 1). One

patient was withdrawn prior to randomization due to un-

willingness to answer some questions of the FSFI ques-

tionnaire and one patient was withdrawn as she refused to

undergo vaginal impression. Seventeen patients were ran-

domized to the placebo arm, 16 patients were randomized

to the tibolone arm, and 16 patients were randomized to the

estrogen arm. One patient in the estrogen arm was with-

drawn after randomization. All patients were present at the

three-month follow-up. Two patients in the tibolone arm

and four patients in the estrogen arm were lost to six-month

follow-up due to change of address.

Patients were evenly distributed in terms of age,

menopause status, histologic cell type, stage of cervical

cancer according to the International Federation of Gyne-

cology and Obstetrics (FIGO) staging system [13], surgery

status, history of chemotherapy treatment, and sexual ac-

tivity (p > 0.05) (Table 1). 

Significant differences in all three arms were revealed by

comparison of the LENT-SOMA total scores at baseline

and at three- and six-month follow-ups (Table 2). In the

placebo arm, the LENT-SOMA total score was significantly

higher in the baseline measurement (0.68 ± 0.24 vs. 0.63 ±

0.21 vs. 0.64 ± 0.25; p = 0.031). In the tibolone arm, the

total LENT-SOMA score was significantly higher in the

baseline measurement (0.75 ± 0.25 vs. 0.52 ± 0.17 vs. 0.38

± 0.14; p < 0.001). 

The vaginal impression measurement results are pre-

sented in Table 3. The vaginal length significantly increased

in the tibolone arm (7.17 ± 0.98 vs. 7.69 ± 0.91; p < 0.001)

and E2/MPA arm (7.29 ± 1.37 vs. 7.80 ± 1.29; p = 0.005)

at the six-month follow-up measurement compared with

Table 1. — Demographics of the patients.
Placebo Tibolone E2/MPA p*
n=17 n=16 n=15

Age, n. (%) > 0.05

≤ 50 6 (65) 10 (63) 8 (53)

> 50 11 (65) 6 (37) 7 (47)

Cause of menopause, n. (%) > 0.05

Treatment induced 11 (65) 11 (69) 11 (73)

Natural 6 (35) 5 (31) 4 (27)

Histologic cell type, n. (%) > 0.05

Squamous cell carcinoma 15 (88) 16 (100) 13 (87)

Adenocarcinoma 2 (12) 0 (0) 2 (13)

FIGO Stage, n. (%) > 0.05

I-IIA 6 (35) 4 (25) 5 (33.3)

IIB 6 (35) 8 (50) 5 (33.3)

IIIA-B 5 (30) 4 (25) 5 (33.3)

Surgery status, n. (%) > 0.05

Operable 5 (29) 4 (25) 4 (27)

Inoperable 12 (71) 12 (75) 11 (73)

Chemotherapy, n. (%) > 0.05

Received 11 (65) 12 (75) 10 (67)

Not received 6 (35) 4 (25) 5 (33)

Sexually active, n. (%) > 0.05

Yes 9 (53) 11 (69) 10 (67)

No 8 (47) 5 (31) 5 (33)

E2: estradiol; MPA: medroxyprogesterone acetate;

FIGO: International Federation of Gynecology and Obstetrics.

* Chi-square test was used to determine whether there was a significant dif-

ference.
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the baseline measurement. Vaginal width at three cm sig-

nificantly increased in the tibolone arm (3.61 ± 0.61 vs.

3.96 ± 0.54; p = 0.001) and E2/MPA arm (3.85 ± 0.51 vs.

4.11 ± 0.44; p = 0.039) at the six-month follow-up meas-

urement compared with the baseline measurement. In the

placebo arm, vaginal thickness at three cm significantly in-

creased in the tibolone arm (2.59 ± 0.75 vs. 2.92 ± 0.75; p
= 0.003) and E2/MPA arm (2.67 ± 0.56 vs. 3.16 ± 0.60; p =
0.029) at the six-month follow-up measurement compared

with the baseline measurement. 

Comparison of FSFI total scores at baseline, three- and six-

month follow-ups are presented in Table 4. The changes in

FSFI total score significantly improved in the tibolone arm

when baseline and three- and six-month follow-ups were

compared (16.06 ± 6.92 vs. 22.19 ± 6.14 vs. 26.02 ± 12.35; p

= 0.042). No adverse effects, local or systemic cancer re-

currence were noted during the trial.

Discussion

In this study, the authors have shown for the first time in

the literature that both tibolone and E2/MPA treatments sig-

nificantly improved the LENT-SOMA scores and vaginal

measurements of cervical cancer survivors that received ra-

diotherapy, while tibolone treatment significantly increased

the FSFI scores.

There is only one study by Ploch in the literature evalu-

ating HRT usage in cervical cancer survivors that received

radiotherapy [14]. In this earlier study, the author evaluated

120 cervical cancer survivors who received estrogen or es-

trogen/progestin or no hormones (controls) for at least five

years. HRT effectively controlled the climacteric symptoms

and no differences in cancer recurrence or overall survival

were found between the HRT groups and controls.

Worsening of sexual functioning in cervical cancer sur-

vivors, who received radiotherapy in particular, is a well-es-

tablished fact. In another study by Greimel et al., 121

cervical cancer survivors were investigated for the long-term

effects of different cervical cancer treatment modalities on

the quality of life and sexual function [15]. Concerning sex-

ual function, the survivors who received radiotherapy re-

ported a significantly lower sexual activity rate compared

with survivors who received surgery alone or surgery and

chemotherapy (p < 0.05). Another study, which enrolled 346

patients with cervical cancer from 14 European countries,

investigated changes in quality of life during and after treat-

ment for cervical cancer [16]. Patients that received radio-

therapy reported a significantly lower rate of sexual activity

compared with women that underwent surgery alone or sur-

gery and chemotherapy (p < 0.05). In a cross-sectional pop-

ulation-based study that investigated the long-term quality

Table 2. — Comparison of Late Effects Normal Tissues-
Subjective Objective Management and Analytic (LENT-
SOMA) total scores at baseline and at three- and six-month
follow-ups.

Baseline 3-month 6-month p*
follow-up follow-up

Placebo 0.68±0.24 0.63±0.21

+

0.64±0.25

++

0.031

Tibolone 0.75±0.25 0.52±0.17

+

0.38±0.14

++

<0.001

E2/MPA 0.65±0.21 0.51±0.21

+

0.43±0.17

++

<0.001

E2: estradiol; MPA: medroxyprogesterone acetate.

* One-way ANOVA was used to test for differences among groups.

+ p = 0.011 between baseline and three-month follow-up scores for placebo

arm. p = 0.000 between baseline and three-month follow-up scores for tibolone

and E2/MPA arms. Wilcoxon Matched-Pairs Signed-Ranks Test was used for

comparisons of values from one variable between the two time points.

++ p = 0.256 between baseline and six-month follow-up scores for placebo arm.

p = 0.000 between baseline and six-month follow-up scores for tibolone and

E2/MPA arms. A Wilcoxon Matched-Pairs Signed-Ranks Test was used for

comparisons of values from one variable between the two time points.

Table 3. — Comparison of vaginal impression measure-
ments at baseline and six-month follow-up.

Baseline 6-month follow-up p*
Length, cm

Placebo 6.72±1.07 6.71±1.06 0.957

Tibolone 7.17±0.98 7.69±0.91 <0.001

E2/MPA 7.29±1.37 7.80±1.29 0.005

Width at 3 cm

Placebo 3.50±0.51 3.59±0.35 0.350

Tibolone 3.61±0.61 3.96±0.54 0.001

E2/MPA 3.85±0.51 4.11±0.44 0.039

Thickness at 3 cm

Placebo 2.51±0.42 2.52±0.38 0.822

Tibolone 2.59±0.75 2.92±0.75 0.003

E2/MPA 2.67±0.56 3.16±0.60 0.029

Volume, cc

Placebo 48.75±17.36 50.00±15.59 0.36

Tibolone 52.81±12.90 61.78±12.34 0.001

E2/MPA 55.36±15.62 73.50±21.08 0.015

E2: estradiol; MPA: medroxyprogesterone acetate.

* Wilcoxon Matched-Pairs Signed-Ranks Test was used for comparisons of

values from one variable between the two time points.

Table 4. — Comparison of female sexual function index
(FSFI) total scores at baseline and at three- and six-month
follow-ups.

Baseline 3-month 6-month p*
follow-up follow-up

Placebo 23.13±4.18 22.74±5.92

+
23.65±5.62

++
0.756

Tibolone 16.06±6.92 22.19±6.14

+
26.02±12.35

++
0.042

E2/MPA 19.68±5.06 20.18±3.80

+
19.94±5.29

++
0.347

E2: estradiol; MPA: medroxyprogesterone acetate.

* One-way ANOVA was used to test for differences among groups.

+ p = 0.756 between baseline and three-month follow-up scores for placebo

arm. p = 0.032 between baseline and three-month follow-up scores for tibolone

arm. p = 0.491 between baseline and three-month follow-up scores for E2/MPA

arm. Wilcoxon Matched-Pairs Signed-Ranks Test was used for comparisons

of values from one variable between the two time points.

++ p = 0.759 between baseline and three-month follow-up scores for placebo

arm. p = 0.082 between baseline and three-month follow-up scores for tibolone

arm. p = 0.357 between baseline and three-month follow-up scores for E2/MPA

arm. Wilcoxon Matched-Pairs Signed-Ranks Test was used for comparisons

of values from one variable between the two time points.
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of life of cervical cancer survivors (five, ten, and 15 years

after diagnosis), cervical cancer survivors who received ra-

diotherapy had significantly more sexual dysfunction than

survivors who were treated by surgery alone (p = 0.002) [17].

The clinical decision to use tibolone or estrogen treatment in

cervical cancer survivors may be important to relieve late

toxic effects of radiotherapy in the vagina, like poorer sexual

function.

There are many studies in the literature that compare the

efficacy of tibolone and estrogen treatment in healthy post-

menopausal women in improving their quality of lives and

sexual function. For instance, one study compared tibolone

(2.5 mg/day) with conjugated equine estrogen (CEE, 0.625

mg/day) and MPA (2.5 mg/day) as HRT in postmenopausal

women [18]. There were significant differences in the FSFI

scores in the tibolone and CEE/MPA groups in comparison

with the controls. Tibolone, in comparison with CEE/MPA,

significantly improved the FSFI scores (p < 0.001). Another

randomized controlled trial compared tibolone (2.5 mg /day)

and E2 (one mg/day E2) along with norethindrone acetate

(NETA, 0.5 mg/day) in 174 healthy postmenopausal women

(aged > 60 years) [19]. The study revealed an improved qual-

ity of life in all three groups. Tibolone markedly improved

sexual function, and E2/NETA especially improved vaso-

motor symptoms. In line with these studies, tibolone treat-

ment improved FSFI scores in particular, of the cervical

cancer survivors in the present study.

The major limitation of the present study was the small

sample size, which made it difficult to draw strong conclu-

sions. In addition, long-term follow-up was lacking to eval-

uate differences in cervical cancer recurrence or overall

survival rates, which may be important in assessing the

safety of tibolone or estrogen usage in cervical cancer sur-

vivors.

In conclusion, despite this study’s limitations and re-

quirement for larger randomized-trials with long-term fol-

low-up periods, the evidence suggested that short-term

tibolone or E2/MPA use appeared to reduce the late toxic

effects of radiotherapy and to increase the vaginal meas-

urements, while tibolone improved sexual function espe-

cially, in cervical cancer survivors.
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