J Surg Med. 2021;5(5):404-407.
DOI: 10.28982/josam.899875

Research article

Journal of Surgery and Medicine

e-ISSN=2602-2079

The effect of bilateral tubal ligation on menopause age and symptoms

Yunus ibik, Hiiseyin Durukan, Faik Giirkan Yazici

Obstetrics and Gynecology Department, Mersin
University Faculty of Medicine, Yenisehir,
Mersin, Turkey

ORCID ID of the author(s)

Y1: 0000-0002-1638-5828
HD: 0000-0001-5894-3421
FGY: 0000-0003-1890-5863

Corresponding Author
Huseyin Durukan
Mersin Universitesi Tip Fakiiltesi, Kadin
Hastaliklar1 ve Dogum AD, 33343 Yenisehir,
Mersin, Turkey
E-mail: huseyindurukan@gmail.com
0
Ethics Committee Approval
Clinical Research Ethics Committee of Mersin
University: registration number: 2019/48.
All procedures in this study involving human
participants were performed in accordance with
the 1964 Helsinki Declaration and its later
amendments.
0
Conflict of Interest
No conflict of interest was declared by the
authors.
0
Financial Disclosure
The authors declared that this study has received
no financial support.

0
Published
2021 May 3

Copyright © 2021 The Author(s)
Published by JOSAM

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC
BY-NC-ND 4.0) where it is permissible to download, share, remix,
transform, and buildup the work provided it is properly cited. The work
cannot be used commercially without permission from the journal.

Abstract

Background/Aim: Bilateral tubal ligation (BTL) is an effective and safe method for family planning;
however, the blood supply of the ovaries may be affected during the procedure. There is suspicion that
women may enter menopause early once BTL is performed. Although some studies in the literature have
evaluated bilateral tubal ligation’s effect on ovarian reserves and function, studies investigating its effect
on menopause age and symptoms are lacking. The aim of this study was to investigate the effect of bilateral
tubal ligation on menopause age and symptoms, eliminate women's hesitations, and guide the clinicians.
Methods: Two hundred postmenopausal women with no comorbidities which may affect the ovarian
reserve and menopause symptom severity were included in this case-control study. One hundred women
who had undergone bilateral tubal ligation constituted the bilateral tubal ligation (BTL) group, while 100
women who had not undergone any surgery, including bilateral tubal ligation, and who had not received
medical treatment and naturally gone through menopause, constituted the control group. Data of all patients
regarding menopause age, obstetric history, and educational status were collected. The ‘Menopause Rating
Scale’ was applied to the groups to assess the severity of menopause symptoms. Bilateral tubal ligation age
was recorded for the study group. The results were compared using statistical methods.

Results: The mean menopause ages of the bilateral tubal ligation and control groups were 48.30 (3.5) and
47.67 (4.3) years, respectively (P=0.250). The two groups were similar in terms of somatic (P=0.744),
psychological (P=0.930), and urogenital (P=0.477) menopause symptoms. The mean age at which bilateral
tubal ligation was performed in the bilateral tubal ligation group was 37.33 (4.6) years.

Conclusion: The bilateral tubal ligation procedure did not affect menopause age or the severity of
menopause symptoms.
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Introduction

‘Menopause’ is defined as the permanent loss of
menstruation due to the loss of ovarian function [1]. One-fifth of
the world’s female population is in menopause, and according to
data published in 2019, women’s life expectancy is 74.2 years [2].
With increased quality and access to health services, life
expectancy has increased, along with the proportion of the female
population in menopause [3]. During menopause, somatic,
psychological, and urogenital complaints may occur, including
hot flashes, cardiovascular diseases, anxiety, irritability,
personality changes, physical and mental fatigue, depression,
genital atrophy, sexual problems, and pelvic floor dysfunction [4].

Meanwhile, the subject of family planning has been on
the agenda of people for a long time. Bilateral tubal ligation (BTL)
is an easy-to-perform, effective, and economical contraceptive
method. In addition to these positive aspects, it has been reported
to protect against tubal and ovarian cancers [5]. However, during
the tubal ligation procedure, anastomoses between the uterine and
ovarian arteries may be affected, and blood supply to the ovaries
may be impaired. Furthermore, the reduced paracrine, endocrine
and neural stimulation of the ovaries resulting from tubal damage
may adversely affect ovarian function and the severity of
menopause symptoms. Although some studies in the literature
evaluated BTL’s short-term effects on ovarian reserves and
function, studies investigating BTL’s long-term effects on
menopause age and symptoms are lacking.

The current study, therefore, compares women who have
undergone BTL with women who have not undergone the
procedure in terms of menopause age and the severity of
menopause symptoms.

Materials and methods

This case-control study was conducted at the Gynecology
and Obstetrics Clinic of Mersin University Hospital between 30
January 2019-31 May 2019. Before beginning this research,
approval for the study was obtained from the Mersin University
Clinical Research Ethics Committee on January 23, 2019, with the
decision number 2019/48.

The BTL Group: The hospital records were reviewed
retrospectively, and women who had undergone the BTL
procedure at Mersin University Hospital using the Pomeroy
method were invited to the Gynecology and Obstetrics Clinic for
an interview. Among the participants who accepted this invitation,
women who were in menopause constituted the study’s BTL
group.

The control group: Women who visited the
gynecological outpatient clinic at Mersin University Hospital for
routine menopause control were evaluated, and those who did not
have any comorbidities, had not undergone the BTL procedure,
and agreed to participate in the study were included in the control
group.

Exclusion criteria: Women with a history of smoking,
radiation exposure, radiotherapy and chemotherapy, premature
ovarian insufficiency, previous ovarian surgery, and previous
myomectomy —all of which might affect the ovarian reserve
—were not included in the study. Additionally, women with
thyroid diseases, cardiac diseases, pheochromocytoma, leukemia,
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pancreatic tumors, migraine, Parkinson’s disease, breast cancer,
and psychiatric diseases — all of which might affect the severity of
menopause symptoms —were also excluded from the study
(Figure 1).

All participants were informed of the study’s aim and
content, as well as the confidentiality of any collected data, which
participants were told would be used for scientific purposes only.
The women who agreed to participate were included in the study.
Interviews were conducted face-to-face by the same investigator
(Y1) in both the BTL and control groups. To avoid bias, the first
participants for both groups who met the criteria were included in
the study. The menopause rating scale was applied in a separate
room alone and without any intervention.

Power analysis was used to determine the sample size,
which revealed that 100 participants in each group were needed
for a power of 80% at 0=0.05.

Both groups were asked about their socio-demographic
characteristics, such as current age, onset age of menopause,
gravida, parity, living children, number of miscarriages and
abortions, educational status, and chronic diseases. Considering
symptoms in the first year of menopause, the women were asked
to answer the questions in the ‘Menopause Rating Scale’ (MRS).
The women in the BTL group were also asked about the age at
which they had undergone bilateral tubal ligation. Both groups
were compared in terms of menopause age, demographic features,
answers to the MRS questions, and somatic, psychological, and
urogenital symptoms. Furthermore, the BTL and control groups
were evaluated for gravida, parity, and educational status.

Menopause Rating Scale

To determine the severity of menopausal complaints and
their effect on women’s quality of life, the Turkish version of the
scale (the original scale had been developed by Schneider,
Heinemann, et al. [6] in German in 1992) was validated as a
reliable and valid measurement tool [7].

The Menopause Rating Scale is a Likert-type scale
comprising 11 items. For each item, the following options are
available: ‘0: None’, ‘1: Mild’, ‘2: Moderate’, ‘3: Severe’, and ‘4:
Extremely Severe’. Items 1, 2, 3, and 11 use three subgroups to
evaluate somatic complaints. Items 4, 5, 6, and 7 evaluate
psychological complaints. Finally, items 8, 9, and 10 evaluate
urogenital complaints. The Cronbach’s alpha reliability
coefficient value was 0.65 for somatic symptoms, 0.79 for
psychological symptoms, 0.72 for urogenital symptoms, and 0.84
in total. The scale is evaluated by finding the sum of the points
assigned for each item. This evaluation results in a total score
between 0 and 44. The higher the total score, the higher the
severity of menopausal complaints and the lower the quality of life
[7].

Statistical analysis

In this study, Statistical Package for Social Sciences
(SPSS) 21.0 (SPSS Inc. Chicago, IL, USA) was used for statistical
analysis. The Shapiro-Wilk test was used to check whether the
data were normally distributed among each group. The mean and
standard deviations were used as descriptive statistics for the
normally distributed data, and the medians and percentages were
used for the non—normally distributed data. The Mann-Whitney U
test was used to assess differences between two non-normally
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distributed groups. The results were evaluated at a 95%
confidence interval and a P<0.05 significance level.

Results

The number of samples as determined by power analysis
was reached by interviewing a total of 283 participants, including
133 from the BTL group and 150 from the control group. As they
did not meet the criteria, 33 participants in the BTL group and 50
in the control group were excluded from the study. The reasons
for these women’s exclusion are provided in detail in the flowchart
below (Figure 1).

Figure 1: Flowchart of study

Assessed for eligibility
N:283
BTL Group Control group
n:133 n:150
Excluded (n:33) Excluded (n: 50)
LE- 3 (n:12)
in:l)y -y v = Migraine (n:%) 7
BTL Group Control group

n: 100 n: 100

The mean ages of the patients in the BTL and control
groups were 53.5 (4.6) years and 54.0 (5.0) years, respectively
(P=0.031). The mean age of menopause in the BTL and control
groups were 48.3 (3.5) years and 47.7 (4.3) years, respectively
(P=0.250). patients in the BTL group had undergone BTL
operation at a mean age of 37.3 (4.7) years, and the group’s mean
time from undergoing the BTL procedure to menopause was 10.3
(5.2) years. No differences were observed between the groups in
terms of gravida (P=0.100), parity (P=0.200), educational status
(P=0.270) (Table 1), or in the severity of somatic (P=0.744),
psychological (P=0.930), and urogenital (P=0.477) complaints
related to menopause (Table 2).

Table 1: Descriptive Statistics Between the Groups

Descriptive Information BTL group  Control group  P-value
(n=100) (n=100)

Mean Age 53.5(4.6) 54.0 (5.0) 0.31

Gravida 45(2.2) 3.9 (2.0 0.10

Parity 3.7 (2.0 3.0 (1.6) 0.20

Menopause age 48.3 (3.5) 47.7 (4.2) 0.25

BTL age 37.3 (4.6) - -

Time after BTL (years) 10.2 (5.2)

Educational Status;

Iliterate/primary school 56 (56%) 64 (64%) 0.27

Secondary/high school 35 (36%) 28 (28%)

Undergraduate/Postgraduate 9 (9%) 8 (8%)

BTL: Bilateral tubal ligation, SD: Standard deviation, Mean (SD) values are given. Educational status is
indicated by numbers and percentages.

Table 2. Distribution of menopausal complaints by groups

‘ BTL group  Control group ~ P-value
(n=100) (n=100)

Somatic Complaints 5.7 (3.0) 55(3.1) 0.744
Psychological Complaints | 5.5(3.2) 5.6 (2.0) 0.930
Urogenital Complaints 34(22) 3.2(2.5) 0.477
Total 14.7(6.8)  14.5(8.0) 0.731

Mean (SD) values are given

Discussion

Bilateral tubal ligation is a popular family planning
procedure, performed upon women’s requests. In a recent study,
Gurbuz et al. [8] reported that family planning methods do not
negatively affect the quality of life. On the other hand, the
menopause period decreases the quality of life of women. Whether
BTL affects menopause age and menopause symptoms are
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important because menopause constitutes at least one-third of
women’s lives and, if it starts at an early age, its negative effects
will be prolonged [2, 3]. The current study clearly emphasizes that
no differences were observed between women with and without
BTL in menopause age and menopausal complaints. Furthermore,
the mean menopause age in this study was consistent with the
mean natural menopause age in Turkey.

In our literature review, we found only one study
evaluating BTL’s effect on menopausal age [9], and we did not
find any study interpreting BTL’s effect on menopausal
symptoms. In 2019, Ainsworth et al. compared various tubal
ligation methods’ effects on menopausal age and found the mean
age of women who entered menopause naturally to be 50.1 years.
The mean menopause age was 50.9 years in the cautery method,
51.1 years in the Pomeroy method, 50.1 years in the Hulka and
Filshie clip systems, and 50 years in unknown BTL methods. No
statistically significant differences were observed between the
menopause ages in terms of various BTL methods and the mean
menopause age of women who had entered menopause naturally.
In Ainsworth et al.’s study, the mean age at which women
underwent the BTL procedure was 36—37 years [9]. In our study,
the mean age at which women underwent the BTL procedure was
37.3 years.

Ovarian reserve tests can be used to predict menopause
age [10], and numerous studies in the literature have investigated
tubal sterilization procedures’ effects on ovarian reserves. These
studies have reported that tubal surgery does not adversely affect
ovarian reserves [11-17]. However, some publications have
contradicted these studies [18, 19]. In most of the above-
mentioned studies, hormonal markers (such as FSH, LH, E2, and
AMH), and ultrasonographic findings (such as ovarian or uterine
artery Doppler indices and antral follicle counts) were used in the
preoperative and postoperative short terms to evaluate ovarian
reserves or function. Our study differs from previous studies in the
literature in that it evaluates both menopause age and symptom
severity in the postoperative long term, comparing the
perspectives of women who have undergone BTL to the control
group.

The reason why BTL does not affect menopause age can
be explained by the fact that tubal ligation is usually performed
from avascular areas. Also, the formation of new anastomoses
after the procedure, the recanalization of ligated vascular ends,
and the compensatory dilatation of other vascular structures
involved in ovarian blood supply meet the need for ovarian blood
as a result of the procedure. In parallel to this hypothesis, some
studies have evaluated the effect of different BTL procedures such
as laparoscopic electrocoagulation, the Pomeroy method, and
fimbriectomy on ovarian stromal and utero ovarian artery blood
flow parameters in women and found no statistically significant
differences between preoperative and postoperative values [20-
22].

Studies have also examined subjects’ reporting a
decrease in ovarian reserves, arguing the antithesis of the
previously mentioned findings [18, 19]. The factors underlying
this difference may be the ligation of the dominant vessels from
the uterine or ovarian arteries in the ovarian blood supply,
depending on the anatomical variations of ovarian vascularization.
While the ovarian blood supply is normally provided by both the
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ovarian and uterine arteries, in some women, it may be
predominantly provided by either the ovarian or uterine arteries.

Modern medicine aims to improve quality of life and
prolong lifespans. For this reason, quality-of-life scales have
recently become a particularly important research area. The
Menopause Rating Scale is frequently used in clinical practice
because it measures the severity of menopausal complaints
quantitatively and determines their effect on the quality of life.
This scale was compared with scales measuring the severity of
menopause symptoms —such as the Kupperman index and
Nottingham Health Profile — and it was found to be more realistic,
easier to apply, and more reliable in evaluating menopausal
complaints [23]. Moreover, a 2018 study found that the mean
MRS scores were 12.88 (8.39) for women who had not
menstruated for one year and 9.93 (9.11) for women who had not
menstruated for more than one year, and the difference between
these two groups was statistically significant [24]. Therefore, in
our study, women were asked to answer questions on the MRS
while considering their complaints in the first year of menopause.

Both groups were found to have symptoms that impaired
their quality of life, but no statistically significant difference was
observed between the groups. Decreased quality of life for
menopausal women has also been reported in various publications
[25]. Blumel et al. [26] reported that menopausal women have
worse quality-of-life scores than premenopausal women in the
vasomotor, psychosocial, physical, and sexual domains. In
addition, hot flashes (a somatic complaint) have been reported as
the most disturbing quality of life symptom [27].

The current study’s strength is that it directly investigates
BTL’s effect on menopause age and menopause symptoms, unlike
other studies evaluating ovarian reserve tests — such as E2, FSH,
LH, and AMH —which indirectly affect menopause age. The mean
age of women in the BTL and control groups during the data
collection period may be considered a limitation of the current
study because women may have difficulty remembering their
complaints from early menopause due to a long time has elapsed
since its onset. In recent years, after the revelation of the
relationship between ovarian cancer and tubal epithelium,
salpingectomy has become more popular in tubal sterilization.
However, since BTL is reversible and salpingectomy is
irreversible, BTL is often preferred — especially among young
women. Since most women who have undergone salpingectomy
for contraceptive purposes are not yet menopausal, no long-term
results have been obtained.

Conclusion

The results of this study demonstrate that BTL does not
affect menopause age, or the severity of somatic, psychological,
and urogenital complaints related to menopause. We think our
study will contribute to better informing patients and improving
counseling in family planning practices.
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