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Summary

We sought to investigate the effects of tubal sterilization over menstrual parameters and determine
the timing of the detected influences.

We questioned 97 voluntary patients among 301 women who had been subjected to tubal steriliza-
tion in our clinic between 1996-2006. Patients were asked via questionnaire about menstrual pa-
rameters concerning the 5 years before and after the surgery, which focused on each year separate-
ly. Statistical analyses were carried out by considering the preoperative data of patients as controls
and postoperative data as the study group.

Some kind of pattern change was detected in 7.6% of all patients. Hemorrhage with chunky clots
of blood incidence decreased significantly by the second postoperative year (31.9%, 21.6%; P<.05).
We had a significant decrease in dysmenorrhea postoperatively in the third, fourth, and fifth years
(38.1%, 21.6%, 16.4%, 13.4%; P<.05). While the premenstrual syndrome was 45.3% before sur-
gery, it was 30.9% and 24.7% postoperatively in the fourth and fifth years (P<.05).

Hemorrhage and dysmenorrhea were most frequently seen after tubal sterilization. The statisti-
cally significant drop in the mean weekly coital frequency during postoperative period indicates a
need for further studies, which might evaluate the reasons behind this reduction.
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BACKGROUND

Tubal sterilization is one of the most commonly preferred
contraceptive methods owing to its highly effective nature
[1-3]. It is applied particularly to patients over 30 year of
age. In USA, approximately 600 000 tubal sterilizations oc-
cur in 1 year, and 42% of those are performed on wom-
en aged 30—44 [4,5]. This procedure was first applied as
laparotomy and minilaparotomy; whereas today, it is most
commonly carried out following caesarean section via lap-
arotomy and laparoscopy [6]. The pregnancy rate in the
literature among women who have undergone tubal steril-
ization has been reported to be generally <1%, where it is
recognized as an effective method but one that can lead to
complications and alterations in the quality of life. While
the description and criteria for postligation syndrome have not
been clearly stated, they comprise a menstrual pattern with
changes, and emotional and systemic complaints including
alterations in the sexual life [7-14].

Menstrual pattern changes in women who have been sub-
jected to tubal sterilization have been the subject of many
studies. This is because the procedure has been performed
among different numbers of women, living in different ge-
ographies, without common standards, the reports and re-
sults show different findings.

The fallopian tubes are obstructed by performing various
surgical techniques. Theoretically, the reason behind men-
strual pattern changes is a reduction in blood flow in me-
sosalpinx owing to the close localization of the utero-ovar-
ian vasculature and resulting ischemic tissue damage. As a
result of venous drainage, ovarian circulation and follicu-
lar development are affected, leading to disruption in es-
trogen and progesterone production. Studies that imply
disruption of ovarian functions in women subjected to a
hysterectomy might support this theory. However, Cevrioglu
and associates studied 36 women, via transvaginal color
Doppler ultrasonography, given tubal sterilization during
a 6-month follow-up, and found no changes in uterine or
ovarian blood flow. They found no alterations in the initial
hormonal profile [15]. Uzel and associates found reduced
E, production 24 hours after ligation in 49 tubal sterilized
patients aged 20—41 [5].

In this study, we sought to investigate the effects of tubal
sterilization on the menstrual pattern and quality of life

of women, and determine the onset of those alterations.

MATERIAL AND METHODS

We reviewed files of 301 patients who underwent tubal ster-
ilization by the Pomeroy method or laparoscopic unipolar
electrocoagulation technique in our clinic between 1996
and 2006. Patients with endometriosis, dense adhesions,
multiple leiomyomas, and large solid adnexal masses (like
dermoid cysts) were excluded. One hundred and thirty-
seven patients (45.5%) were contacted via phone. The pa-
tients were informed of the study’s protocol, and 97 of them
(70.8%) consented to take part. Refusals were personal. All
phone calls were performed by 1 female physician to achieve
the highest possible patient compliance. The study was ap-
proved by the Ethics Committee and Institutional Review
Board of Uluda University Faculty of Medicine.

Table 1. Causes underlying the demand for tubal sterilization.

Causes n %
Completion of the family 4 433
Systemic diseases 16 16.5
Physician’s advice 8 8.3
Advanced age 5 52
Need for a definitive solution 6 6.2
Inability to use [UD 13 134
Poor obstetric history 7 7.2

[UD — Intrauterine device.

The questionnaire included 41 questions on demographic
data, menstrual parameters, and medical history. The fol-
lowing parameters were recorded separately for each year
for all the patients for a period of 10 years, starting 5 years
before the surgery to 5 years after surgery. They included
cycle pattern, menstrual bleeding length, menstrual bleed-
ing volume, intermenstrual bleeding, hemorrhage (with
chunky clots of blood), dysmenorrhea, dyspareunia, chron-
ic pelvic pain, and premenstrual syndrome characteristics.

Statistical analysis

Statistical analysis was done by taking the preoperative val-
ues as the reference group and the postoperative results as
the study group. The influence of surgery on the menstru-
al parameters was compared between the 2 groups. The chi-
square method was used to analyze the data. Obtained values
were evaluated by taking the demographic parameters of the
patients into consideration in light of the literature reports.

RESuLTS

The mean age of 97 patients enrolled in our study was 35.1
years (range, 26-47 years). While the mean gravidity of the
patients was 3.9 (range, 2-8), mean parity was 2.6. The av-
erage number of children living with our patients during
the time of ligation was 2.4.

Tubal sterilization had been applied simultaneously with
the caesarean operation in 59 patients, 30 patients had
been operated on electively. Of 30 elective patients, 3 had
been operated on in the postpartum period. Laparoscopic
tubal sterilization had been done to 6 patients under elec-
tive conditions (during postpartum period in 2 patients).
Eight patients had undergone tubal sterilization during gy-
necologic operations such as myomectomy or benign ovar-
ian/paraovarian cyst excision. Also, tubal sterilization was
performed on 16 patients with systemic diseases (like ad-
vanced cardiac or pulmonary disorder) where the health of
the mother would have been affected. The causes for tub-
al sterilization are in Table 1.

Distribution of contraceptive methods used before tubal
sterilization is shown in Figure 1. None of the patients who
were treated with tubal sterilization demanded reanasto-
mosis and pregnancy in the following years. Pregnancy was
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Figure 1. Contraceptive methods applied to
women prior to TS.
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Table 2. Symptoms and results that show a significant change following the sterilization.

Before Postoperative
Symptoms sterilization
n/(%) 15t year n/(%) 2" year n/(%) 3" year n/(%) 4 year n/(%) 5t year n/(%)

Haemorrhagia

(with chunky clotsof 31 (31.9%) 19 (19.5%) 20 (20.6%) 17 (17.5%) 14 (14.4%) 13 (13.4%)
blood)

Dysmenorthea 37 (38.1%) 29% (29.8%) 26 (26.8%) 21 (21.6%) 16 (16.4%) 13 (13.4%)

Prfy';‘j?;;:‘éa' 53 (54.6%) 44 (453%) 44 (45.3%) 44 (45.3%) 30 (30.9%) 24 (24.7%)

* One patient reported having a menopause in the following year; ** when compared with the preoperative period for the bold values, the result

was P<.05.

Table 3. Systemic complaints following tubal sterilization.

Depression n/(%) Mastalgia n/(%) Urogenital n/(%) CVS* n/(%) DSW** n/(%)
Yes 41 (42.3%) 28 (28.8%) 38 (39.2%) 26 (26.8%) 25 (25.7%)
No 56 (57.7%) 69 (71.2%) 59 (60.8%) 71 (73.2%) 72 (74.3%)

* (VS — Cardiovascular system; ** DSW (Diminishing sense of womanhood): Only 6/25 patients (24%) did not report depression, whereas 19

patients defined depression at the same period.

observed in 1 patient (0.0103%), and a repeat tubal steril-
ization was applied. (The second request of this patient was
not included in our study).

In total, 59 patients (64%) reported experiencing normal
cycles after the procedure, whereas 16 of the remaining 38
patients reported various changes in cycle pattern follow-
ing the operation.

Preoperatively, among 5 women who used to have regular
cycles and 11 women who presented with a certain cycle ir-
regularity, 2 exhibited menorrhagia 2 years after surgery, 1
patient showed polymenorrhea 3 years after surgery, and
2 patients displayed hypomenorrhea 3 years after surgery.

All patients with cycle irregularities before the operation re-
ported regular cycles after 1 year, whereas 1 of 3 patients who

had noted oligomenorrheic cycles reported normalization.
None of the patients with preoperative metrorrhagia report-
ed a change in this condition after the procedure. Twenty-
two patients did not provide exact information on their
menstrual regularity status before or after the procedure.

There was no difference between groups regarding spot-
ting, dyspareunia, and chronic pelvic pain, whereas signif-
icant differences were determined between preoperative
and postoperative values concerning haemorrhagia (with
chunky clots of blood), dysmenorrhea, and premenstrual
syndrome (Table 2). While the incidence of haemorrhagia
(with chunky clots of blood) was 31.9% during the preoper-
ative period (31/97), the highest incidence postoperatively
was found to be 20.6% (20/97) (P<.05). Dysmenorrhea was
found in 38.1% of patients preoperatively; no significant dif-
ference was found postoperatively for the first 2 years. The
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incidence at postoperatively in the third, fourth, and fifth
years was 21.6%, 16.4%, and 13.4%, (P<.05). Premenstrual
syndrome was 54.6% before the procedure, and it was 30.9%
and 24.7% in fourth and fifth years postoperatively (P<.05).

Table 3 shows the relation between tubal sterilization proce-
dure and postoperative systemic complaints (along with chang-
es in menstrual patterns). In place of analyzing each year sep-
arately, total numbers for the whole 5-year period are given.

DIscussION

Many studies have been done on posttubal ligation syndrome
comprising the clinical and physiologic changes taking
place after the tubal ligation, along with analyses concern-
ing many parameters in hormonal, histologic, and physical
aspects [10,12,16,17]. The influence of the procedure over
ovarian blood flow is considered as the main underlying
cause for the predicted secondary/adverse effects [7,18].

While there are articles that advocate that after tubal steril-
ization, women should experience a reduction in their qual-
ity of lives and might need an additional procedure, there
are studies that propose contrary views. Hillis and associ-
ates found an elevated risk for hysterectomy in 5 years, inde-
pendent of the age and the procedure used, among women
who had undergone tubal sterilization compared with the
women whose spouses had a vasectomy (2% vs 8%) [19].

A study conducted by Tayloe evaluated the status of 144 wom-
en 2 years after laparoscopic tubal ligation procedure and
revealed 15 patients who required 17 surgical interventions
in total along with 8 hysterectomy procedures; that corre-
sponds to a rate of 8/144 in 2 years, which was found to be
higher than the predicted value [20]. Shy and associates per-
formed tubal sterilization on 7252 patients, aged 20-49 years,
between 1968 and 1983, and compared the results with 5283
women without tubal sterilization whose spouses had under-
gone vasectomy. They determined a need for hospitaliza-
tion in 282 cases due to menstrual changes, and found the
hospitalization rate after tubal sterilization 2.4 times greater
than that of the other group. While the 20- to 24-year-old age
group with tubal sterilization showed a 6.1-fold greater need
for hospitalization, the same rate for women with vasecto-
mized spouses was 2.4 [7]. In light of these studies, one may
believe that risk of hospitalization and hysterectomy among
women who have undergone tubal sterilization might show
an increase compared with the normal population.

Disruption of ovarian function and its influence over men-
strual pattern causing patients to become symptomatic after
surgery may be the reason behind elevated hospitalization
rates. As earlier studies on that subject generally measure
the effect of the procedure on the patient’s quality of life,
recent investigations concentrate on theories about the
causes of postligation syndrome along with exhibition and
measurement of those assumptions.

Duran and associates studied the effects of tubal ligation on
24 rats, via removing uterine horns and ovaries for histopatho-
logic analyses, 6 weeks after the ligation procedure, and com-
paring the results with rats who were subjected to only lap-
arotomy by a blinded pathologist. As a result, they did not
find any significant difference between the groups, regarding

the number of tertiary follicles and corpus luteum (which
led them to report that tubal ligation is a procedure with-
out any histologic influence over the ovaries) [1]. Although
the study lasted only 6 weeks, because a similar study cannot
be conducted on humans, we concluded that tubal ligation
does not have a significant influence on ovarian histology.

Uzel and Cepicky and associates enrolled 1555 women, with a
parity of 2-6, who were between the ages of 24 and 35, from
24 countries and 45 centers in their study, and monitored the
patients for 3 cycles before and after tubal sterilization [5].
While 8% of their patients had irregular cycles that became
regular, in 5% of the patients, regular cycles turned into ir-
regular ones. As 26% of the patients showed an increase in
menstrual bleeding length, 22% of the patients demonstrat-
ed a drop in menstrual bleeding. The negative effect of ster-
ilization over steroidogenesis was shown in 112 patients, and
those patients exhibited urogenital, cardiologic, and psycho-
social problems. A reduction in total estrogen excretion was
determined in 59 patients aged 20 to 41 years, and in anoth-
er 41 patients 24 hours after ligation; osteoporosis occurred
after 3 years. Although the number of cases can be consid-
ered adequate, the fact that the patients were monitored
for 3 cycles perioperatively, while most of the premenstru-
al pattern changes are known to take place in the late pe-
riod, could be mentioned as a shortcoming of their study.

In the present study, as 60.8% of the patients (59/97) were
determined to have cycles that were not been affected by
the procedure, 5 patients who described their cycles as reg-
ular before the study, experienced irregularities, the earli-
est of which showed up after the second postoperative year,
whereas 5 of the patients who noted themselves as having
irregular cycles exhibited regular cycle patterns beginning
from the first postoperative year. In the current study, we
planned to monitor our patients for 5 years, and found sig-
nificant changes regarding hemorrhage (with chunky clots
of blood) after the second postoperative year, while deter-
mining a reduction in dysmenorrhea complaint after the
third postoperative year.

Another study by the same authors, which focused compar-
ing 1107 sterilized cases and 530 control patients, showed no
difference regarding the menstrual pattern and menstrual
intensity, whereas a tubal sterilization group demonstrated a
significant rate of dysmenorrhea, which was a finding contrary
to our study. The same study noted that restoration of the fer-
tility could be possible by various studies in 80% of cases [5].

Tubal sterilization procedure can be carried out by apply-
ing Irwing, Pomeroy, Uchida, or Parkland methods, and
by using unipolar, bipolar cauterization, or various clips.
Wilcox and associates followed-up 5070 patients for 5 years,
and determined that sterilization could differ. The spring-
clip method showed menstrual pain in 33% of patients and
determined it to induce more hemorrhage and pain. They
observed the longest period in unipolar electrocoagulation
cases, whereas they found the shortest period among wom-
en who had been subjected to spring clip. Moreover, as the
age at the time of sterilization was higher, the pain was low-
er and the cycles were more regular. The investigators not-
ed the hemorrhage pattern and pain were the parameters
that were influenced most from the sterilization, while men-
tioning that tissue destruction was ineffective [22].
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DeStefano and associates performed unipolar electrocoag-
ulation on 2456 patients and found no sign of remarkable
change in menstrual pattern owing to tubal sterilization,
while further reporting considering all menstrual parame-
ters, approximately 50% of patients were asymptomatic pre-
operatively, demonstrating reductions in their symptoms fol-
lowing the ligation after the second year [23].

Yazici and associates compared preoperative and postoper-
ative values for FSH, E2 ovarian volume, number of antral
follicles, and ovarian arterial blood flow rates of 19 patients
who had been subjected to sterilization through laparoscop-
ic, bipolar, coagulation at the end of the first year. They de-
termined no sign of bipolar sterilization’s effect on ovarian
function and vascular resistance [24]. In the current study,
while the Pomeroy method has been applied to 97 patients,
the absence of a report concerning clip or electrocauteri-
zation might be a shortcoming of the study.

In the studies, there are a variety of different results. Theories
concerning changes in ovarian function and menstrual pat-
terns definitely cannot be attributed to the tubal steriliza-
tion procedure alone.

CONCLUSIONS

We found hemorrhage (with chunky clots of blood) and dys-
menorrhea to be the most-affected parameters, and we ob-
served a decrease in the incidence of those problems as the
postoperative period grew longer. Other parameters, and
the menstrual pattern, did not seem to be influenced signif-
icantly by the tubal sterilization procedure, and tubal ster-
ilization does not present an additional risk for menstrual
abnormalities. Although the operative method and the pro-
cedures may vary, we believe that after this intervention, a va-
riety of influences might occur in the late period and there-
fore, monitoring patients only in the early period would not
be adequate. This indicates that future studies concentrat-
ed on this subject should monitor patients for long periods.

Contrary to our expectations and the related literature, de-
termination of a statistically significant drop in the mean
weekly coital frequency during the postoperative period,
suggests a need for studies that would evaluate factors lead-
ing to this finding.
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