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M enstrual Pattern 	 regularityof cycle length, duration and amount of flow 

and incidence of dysmenorrhea and intermenstrual 
bleeding. Three parametersin the electrocoagulation

Changesin OS C 	 group (regularity of cycle length and duration and 
amount of flow) and one parameter in the tubal ring 
group (durationof flow) showed significant changes
after sterilization. However, by controllingfor the 
effrct of previous contraceptivemethods used, no 
significant menstrual pattern changes following 
sterilizationwere discerned in either technique group. 
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Studies of the long-term sequelae of laparoscopic 

sterilization are infrequent, and the effect of the 
procedure on menstrual pattern changes is still con
troversial. Some investigators have asserted that 
sterilization by laparoscopic electrocoagulation fre
quently causes menstrual disturbances that lead tohigh rate hysterectomy. 7'8 Others have not 
been able to detect a significantly increased risk of 
abnormalities attributable to sterilization that 

2 4 "10would indicate cause for concern. 

A recent trend has been that more women are 
undergoing sterilization either immediately or 
some tim after an abortion, but very few studies of 
menstrual changes in this group have been con
ducted. In this analysis, data on women whose last 
pregnancy ended in a first-trimester therapeutic 
abortion were examined to determine whether 
laparoscopic sterilization increases the risk of sub
sequent menstrual disorders. 

Materials and Methods 

Between 1973 and 1975, a total of 2,501 women were 
sterilized via laparoscopy at the Severance Hospi
tal, Yonsei University College of Medicine, Seoul, 
Korea. At the time of sterilization, comprehensive
histories were obtained that included the last three 
menstrual periods and previous contraceptive prac
tice. The patients were fllowed at six-month inter

vals for two years, and the history of the last three 
menstrual periods was obtained at each follow-up 
visit. 

About 10% underwent a therapeutic abortion 
(D&C or vacuum aspiration) concurrently with ster
ilization. Another 35% were sterilized within four 
months of an abortion, and the remaining 55%, 
more than four months after an abortion. 
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Table ! 	Sociodeographic Characteristicsof Lapaioscopic Sterilization ring. The proportion seen during each of the follow-
Patients, by Tubal Occlusion Technique up periods was approximately equal for the two 

Electro- groups. 
Sociodemographic coagulation Tubal ring Women acted as their own controls in the com

characteristics (N = 653) (N = 650) parison of their presterilization menstrual pattern 

Mean age (years) 33.8 34.2 with those at the six-month and two-year follow-up 
Mean parity 3.2 3.3 visits. Matched X2 tests were employed to deter-
Mean education (years) 9.8 9.5 mine whether the changes were statistically signiti-
Mean previous in- cant. 6 To ascertain whetbci one tubal occlusion 

duced abortions 3.3 3.4 
Urban residence (%) 80.7 80.2 technique was more likely than the other to be 
Currently pregnant (%) 9.6 9.6 associated with undesirable changes, previous ,:on-. 
Contraceptive method traceptive practice was controlled for by Cochran's 

used* (%) method for strengthening the common X2 tests.' A 
None 18.4 22.8 change or a difference with a p value <0.05 was 
IUD 12.1 14.9 
Orals 32.0 28.6 considered statistically significant. 
Conventionalt 37.6 33.6 Results 

*For patients pregnant at the time of admission, contraceptive methods
 
refer to those used prior to this conception.


tlncludes condom, thythm, diaphragm, jelly and foam tablets. Table I presents selected characteristics of v men 
in each technique group. The groups were similar, 

Women were excluded if they were older than except that slightly more electrocoagulation cases 
40, reportedly had systemic diseases or major pre- had used oral contraceptives or conventional meth
vious pelvic surgeries or presented abnormal pelvic ods and fewer had used IUDs or no method at all 
findings. Of the 1,303 in this analysis, 653 were than had the tubal ring cases. 
sterilized by electrocoagulation and 650 by the tubal Table I presents menstrual pattern changes 

Table II MenstrualPattern Changes after La paroscopicSterilization, by Tulbal Occlusion Technique 

Admission to 6-month follow-up 	 Admission to 2-year follow-up 

Electrocoagulation Tubal ring Electrocoagulation Tubal ring 
(N = 620) (N = 560) (N = 356) (N = 383) 

Parameters of
 
menstruation No. % No. % No. % No. %
 

Regularity of cycle 
length
 

A-no change 549 88.5 503t 89.8 272 76.4 313 81.7
 
B-irregular to
 

regular 	 32 5.2 27 4.8 24 6.7 28 7.3 
C-regular to 

irregular 39 6.3 30 5.4 60 16.9 42 11.0 
Difference* between 

B and C NS NS p<0.01 NS 
Duration of flow 

A-no change 499t 80.5 472t 84.3 264 74.2 310t 80.9 
B--decreased 72 11.6 51 9.1 72 20.2 57 14.9 
C-increased 49 7.9 37 6.6 20 5.6 16 4.2 
Difference' 

between B and C p<0.05 NS p<0.01 p<0.01 
Amount of flow 

A-no change 440 71.0 424t 75.6 230 64.6 269t 70.2 
B-decreased 109 17.5 68 12.2 73 20.5 59 15.4 
C-increased 71 11.4 68 12.2 53 14.9 55 14.4 
Difference'
 

between B and C p<0.01 NS NS NS
 

B McNemar's matched X2 test (see reference 6).
tUne patient with no information on menstrual patterns was included as "no change." 
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Table III Menstrual PatternChanges in PatientsUndergoingLaparoscopicSterilization by Electrocoagulationat Least 121 Days after Therapeutic 
Abortion, by Previous ContraceptiveMethod 

Admission to 6-month follow-up Admission to 2-year follow-up 

Parameters of IUD Orals Others* IUD Orals Others* 
menstruation (N = 52) (N = 104) (N = 127) (N = 31) (N = 60) (N = 69) 

Regularity of cycle length 
A-no change 50 91 113 26 42 51 
B-irregular to regular 1 3 6 2 1 9 
C-regular to irregular 1 10 8 3 17 9 

Differencet between 
B and C NS NS NS NS p<0.01 NS 

Duration of flow 
A-no change 40 83 103t 21 48 48 
B-decreased 8 8 16 10 8 15 
C-increased 4 13 8 0 4 6 

Differencet between 
B and C NS NS NS p<0.01 NS NS 

Amount of flow 
A-no change 34 7"3 87 19 36 38 
B-decreased 15 11 25 8 11 18 
C-increased 3 15 15 4 13 13 

Differencet between 
B and C p<0.01 NS NS NS NS NS 

§Includes convenlional methods (condom, rhythm, diaphragm, jelly and foam tablets) and no method. 
tBv McNemar's matched )(2 test (s':e reference 6).
 
tOne patient with no information on menstrual patterns was included as "no 


before and after sterilization by tubal occlusion 
techniques. The menstrual cycle length was defined 
as irregular if the length of any two of the last three 
cycles differed by more than seven days. In the 
electrocoagulation group, significantly more pa-
tients changed from regular cycles to irregular cy-
cles at the two-year visit (16.9%) than those who 
changed in the opposite direction (6.7%). There was 
no statistically significant change in regularity of 
cycles for the tubal ring group. 

The average duration of menstrual flow was 
considered to have changed if the reported duration 
at follow-ups differed by more than one day from 
admission. More patients in each group experi-
enced a decrease in menst-ual flow. For the electro-
coagulation group, changes were statistically signif-
icant at both the six-month and two-year visits. For 
the tubal ring group, changes were significant at the 
two-year follow-up. 

In the electrocoagluation group, significantly 
more patients reported a decrease in the amount of 
menstrual flow at the six-month follow-up visit. In 
the tubal ring group, the number reporting an in-
crease and decrease was similar for both periods, 
The incidence of intermenstrual bleeding or dys-
menorrhea was rare, and there were no significant 
changes for either group at the follow-up visits, 

At least three possible confounding factors, all 

change." 

related to the time variable, must be considered in 
an analysis using patients as their own controls; 
they are aging of the patient, therapeutic abortion 
performed before or concurrent with sterilization 
and previous contraceptive method. 

To evaluate the effect of aging, patients were 
divided into two age groups, under and over 35. 
Their menstrual patterns were then examined on 
the assumption that any changes due to aging 
would bc more apparent in the older subgroup and 
at the longer (two-year) follow-up visit. The tenden
cy toward irregularity of cycle length for the electro
coagulation group and reduction in duration of flow 
for both groups persisted in both age subgroups, so 
these changes do not appear to be attributable to the 
aging effect. 

Most patients who were sterilized within 120 
days after an abortion would not have had three 
menstrual periods during this interval, and their 
presterilization menstrual pattern refers to the last 
three periods prio;' to conception of the last preg
nancy. Conversely, most patients who were steril
ized more than 120 days after an abortion would 
have had at least three periods during this interval, 
and their presterilization pattern refers to the last 
three periods prior to sterilization. Comparisons of 
menstrual changes between these two subgroups 
would thus delineate the effect of abortion. Analy
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sis revealed that at the six-month visits, the amount 
of flow for the electrocoagulation group and the 
duration of flow for both groups continued to show 
the same direction of changes (reduction) in both 
subgroups. The subsequent menstrual changes do 
not appear to be entirely attributable to abortion 
performed prior to sterilization, 

To determine the possible effect of previous 
contraception on menstrual changes, patients who 
terminated their last pregnancy more than 120 days 
prior to sterilization were studied. In this group, 
both the previous contraceptive method and the 
presterilization menstrual patterns were recorded 
for tl~e period after abortion and before sterilization. 
The patients were divided into three subgroups 
accordng to the previous contraceptive method 
used. L the electrocoagulation group (Table III), 
signific.intly more IUD users had a decreased 
amount of flow at the six-month follow-up and a 
decreased duration of flow at the two-year one. 
Conversely, significantly more users of orals 
changed from a regular cycle length to an irregular 
one at two years. No significant changes were de-
tected among patients using conventional or nc 
contraceptive methods. In the tubal ring group, a 
similar effect of contraceptive method was also de-
tectable, although the changes were not statistically 
significant. Changes in menstrual cycle length, 
duration and amount appear to be associated pri-
marily with the contraceptive method used before 
sterilization. Controlling for previous contracep-
tion, no significant differences in any of the men-
strual parameters were detected between the elec-
trocoagulation and the tubal ring groups.' 
Discussion 

The shortcomings of most previous investigations 
concerning late complications of female sterilization 
have been discussed at great length by Rioux.' 
Studies that demonstrated an undesirable effect on 
subsequent menstrual changes suffered from at 
least one of the following methodologic limitations: 
(1) no provision o control groups, (2) patients with 
medical indications for sterilization pooled with 
elective procedures or (3) presterilization menstrual 
histories either unavailable or obtained from the 
woman at the follow-ups. One of the only two con-
trolled studies used obstetric and gynecologic pa-
tients for comparison unmatched for age, parity 
and time span. " The other used as controls women 
whose husbands were vasectomized 8 ; it is doubtful 
that they were able to recall and report menstrual 

changes as accurately as the sterilized women.5 

In the present study, the obvious problem of 
selecting an adequate control group was circum
vented by using the patients as their own controls. 
The patients' menstrual histories for the three con
secut;ve cycles were taken and recorded at the time 
of sterilization and at each follow-up visit by the 
same nurses in most cases. 

The menstrual history after sterilization was 
obtained at the follow-up visits before the patient 
was examined by the physician who operated on 
her, thereby diminishing the possibility of patients' 
underreporting their undesirable poststerilization 
menstrual patterns in an effort to please the sur
geons. Furthermore, the tendency in some of the 
patients, based on our clinical experience, to attri
bute any deleterious physical changes, including 
undesirable menstrual patterns after sterilization, 
to the sterilization procedures may have counter
balanced the possible underreporting. In any event, 
our data on menstrual pattern changes are vali
dated by the expected directions of changes in the 
previous IUD and oral pill users after sterilization. 

Three menstual parameters in the electro
coaglation group (regularity of menstrual cycles 
and duration and amount of flow) and one param
eter (duration of flow) in the tubal ring group 
showed significant changes after sterilization. Of 
the three menstrual pattern changes, duration and 
amount of flow tended toward less disruption and 
can be considered beneficial. These menstrual pat
tern changes were most likely due to the effect of 
the previous contraceptive methods used. Among 
patients using conventional or no contraceptive 
methods, no statistically significant changes in any 
of these menstrual patterns were discovered in 
either group. 

Laparoscopic sterilization performed for wom
en whose last pregnancy was terminated by abor
tion is probably not associated with significant sub
sequent menstrual disturbances. The fact that at 
least 70% of the patients at the six-month follow-up 
and at least 65% at the two-year follow-up did not 
experience any changes in menstrual patterns also 
lends support to our findings. 

The proportion of patients followed up six 
months after sterilization is satisfactory (94.9% for 
electrocoagulation and 86.1% for tubal ring 
groups), but the two-year follow-up rates are low 
(54.5% for the former and 58.917 for the latter). The 
number of patients becomes rather snall when clas
sified by previous contraception. Investigations 
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from other centers using a similar protocol might 
validate these conclusions. 
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