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MENSTRUAL PATTERNS AND PROGESTERONE CIRCULATING LEVELS FOLLOWING
 
DIFFERENT PROCEDURES OF TUBAL OCCLUSION1
 

Roberto Rivera 2,4, Jose A. Gaitan, Rosario Ruiz, Dennis P. Hurley3 
Magdalena Arenas, Consuelo Flores, and Ana B. Hernandez 

Instituto de Investigacion Cientifica
 
Universidad Juarez del Estado de Durango, Me::ico
 

ABSTRACT
 

This study war undertaken to assess the effects of different tubal
 
occlusion procedures on ovarian function. Three groups of subjects

randomized to tubal occlusion by laparoscopy and Yoon ring (24

subjects), minilaparotomy and Ycon ring (19 sutjects) and
 
minilaparctomy and Pomeroy (22 subjects), and one separate control
 
group of 26 healthy subjects not using any fcrm of contraception were
 
studied in a prospective design. The charactoristics of the menstrual
 
patterns were studied for one year after sterilization. Determination
 
of the circulating progesterone levels were made on days 15, 20 and 25
 
of menstrual cycles initiated 1, 3, 6 and 12 months following the
 
tubal ligation.
 

In the analysis of the bleeding pattern there was a statistically

significant difference in the mean segment length and in the lonoest
 
bleeding-free interval in the subjects who had been sterilized by

minilaparotomy with Yoon ring, when compared to the other two study
 
groups and t: the control group. However, the magnitude of this
 
difference in number of days was not considered clinically

significant. There was no statistically significant difference in the
 
percentage of ovulatDry cycles within the study and the control
 
groups, or when the results of the study groups were compared with
 
each other or to the control group.
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INTRODUCTION 

Tubal occlusion has become increasingly the most prevalent method of
 
fertility regulation, this fact being particularly noticeable in
 
several developing countries in the last decade. As a result there
 
has been concern on the possible association of the tubal occlusion
 
with changes in the ovarian function, resulting in alterations of the
 
menstrual patterns or in the secretion of ovarian hormones.
 

A large nuarfer of studies aliressing tLis subject have been 
undertaken; however, in developina countries, where the conditions in 
which tubal ligati-ns are performed are unique and with particular 
social and biological characteristics, these tyes of studies have 
teen limited. The main purfose of this work was tc establish the
 
effects of different procedures of tubal ocnlusion or the ovarian
 
function, assessed by the analysis of the hleeJing patterns in the
 
first year afte! the occlusion, and by the determination of
 
circulating progesterzne levels during the lutedl phase in menstrual
 
cycles i, 3, 6 and 12 following the procedure.
 

MATEFIALS AND METHODS
 

Design of the Study
 

Three groups, each one with 25 subjects, were admitted to the
 
randomized arms of the stud]y. The participating subjects were women 
who voluntarily had recuested interval sterilization for fertility 
regulation purposes, at the General Hospital of the Ministry of Health 
in Durango, Me::ico. The fourth group, or contro! group, consisted of 
young women, mostly medical students of the local university, who were 
not using any type of systemic contraceotion. Prior to admission all 
the subjects of the study groups were informed of the purpose of the
 
research, and then the women undergoing sterilization were randomly
 
assigned tz one of the procedures of tubal occlusion.
 

The surgical prcceJures used for sterilization were laparoscopy and
 
Ycon ring, minilaparotomy and Y oring, and minilaparotomy with the
 
Pomeroy technique :f tubal o si.Tese procejures were performed

fCllowino established s 4in all cases by the same surgeon,
 
and in the interval pere'-. E ura! ts:k was used for anesthesia in
 
all oases. The procedure was .sually eformed between 6:00 and 10:00
 
in the morning and the patiens eft te hosrital. that same day in the
 
afternoon. All the subjects returned to the hospital for evaluation
 
by the same surgeon one week after the sterilization.
 

All the participating subjects were scheduled for a follow-up visit 1,
 
3, 6 and 12 months after the przedure, and were carefully instructed
 
in the registering of the me.strual events, using a :alendar desioned 
fr this purpose. The menstrual oalendars were reviewed with the 
subject at each follow-up visit. To evaluate the ovarian function, 
the subjeots were sohedu'ei f stne ieterminations performed 
on days 15, -C ard C5 .f -,enstrual cyoles initiated on the first, 
third, siu:th and twelfth -.n.h fllzwing th tubal lecation. 
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To implement this procedure, the subjects were visited periodically by
 
a social worker in order to identify the beginning of the study

menstrual cycles, and to establish the dates for the progesterone

determinations. 
 These visits were also used to insure the correct
 
filling out of the menstrual calendars.
 

Fasting blood samples were obtained between E:00 and 9:00 in the
 
morning, in the majority of the 
cases in the home of the subjects by a
 
trained nurse. The serum obtained was immediately frozen and kept at
 
-20 degrees Celsius until analyzed.
 

The progesterone determinations were performed with matched assay

reagents provided by the Human Reproduction Progranne of the World
 
Health Oraanization. 
All the samples of one sutject were assayed in
 
the same radicimmunoassay. 
The inter- and intraassay coefficient of

variation for the progesterone determination in our laboratory is 4.3
 
and 3.0%, respectively.
 

Statistical Procedures
 

The menstrual patterns were analyzed at 
the end of the study period

using 	the procedure of Rodriguez et al. (1) with terminology adapted
to the WHO guidelines (2). The following characteristics of the
 
menstrual patterns of each woman were included in the analysis:
 

1. 	 Number of tleeding episodes in the referenre period. The
 
reference period was initiated on the first day of the
 
menstrual cycle in which the tubal lIgation was performed,

and terminated the day before the becinning :f the last
 
recorded menstrual cycle.
 

2. 	 Mean segmen t length, defined as the sum of the mean length of 
the bleeding episodes and the mean length of the
 
bleeding-free intervals.
 

3. 	 Total number of bleejing days in the reference period. 

4. 	 Total :mber days in the referencen of s-Ji 	 period. 

5. 	 Longest bleeding ecpisJe in the reference period.
 

6. 	 Longest bleeding-free interval.
 

7. 	 Mean length of the bleeding episodes.
 

Since the seven menstrual characteristics have skewed distributions,

the s=umary measures re---rtd for each aroup were the medians and the

first and the third ouartils :eoah. To aive aditional detail n
 
participants with unsusul 
 ts and to permot a graphical c:mparison
of the results, a m-fi n theho::-wniskeos plot rrocsedby
Tukey (3) is presentefr :f the m:re i 	 _rtant -hararteri stics.
This modification follows h aterns utilized in SAS (4) 
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I rer o produce :meaing~ful statis~ical tests of the difference I 
betwe thenmenstr'ualattern of the', three ,four-groups; ofthe 


I ensrual caracteristic d aprimary analysis'
 
o16ecti ve s to be tested.~ '~ <4
 

They were: 1)iean lenh of the bleeding 
3) longest bleiding freienterval.e'and To maintain the 

expeiment errorirate to 0.05,thetype I error rate was fixed ;close 


ds0. 25 foreach:e fthese,, 0characteristics (Bhnferroni correction) 
The-ngonparat-ric1test-oftKrusk a nWalliswasused for ea chcomparisond ---
Ihf '.ogh lbal comparison was statistically significant, then
 
comarisons netween the individual study groups were performed using
 

eThestatistical analysis ofm:the progesterone levels at the three 
disti.ct.time points (days 15, 20 and 25) in the cycles that occurred 
duringwicocl0- C . e ..o ul t n ... c c s.months 1, 3, 6 and 12'after entering the study was accomplished 
throighlreporting the medians and first and third quartiles. These 

6:, ar presented both in tables and figures. 

6Ii'maddition, using a cutpoint of 3 ng/ml of progesterone, the 
werei-centage of women "ovulatinhg" in each of the above mentioned cycles 
wasedetermined as those women whose progesterone levels exceeded the 

cutpoint. Comparison of these percentages among the four groups at 
e'>Kach statistic.of the cycles, was performed using the chi-square test 


' . RESULTS 

'Admission Characteristics
 

S subjects in each group did not complete the study because they 
were lost'to follow-up, the main reason being a change in residence, 

sHowever;there were no medical reasons in any case for discontinuing

""9'subjects from the study.
 

~~The characteristics of the women in the four groups, that completed
 
the'~study,,were as follows: 
 i ' 

Group 1 Twenty-four women who had been submitted to tubal occlusion 
means ofiblaparoscopy and placement of the Yoon ring, ,with a mean 

ageof 30. 5years (SD 4.4), and an average number of living children 

Group 2, ineteen women who had beensubmitted to tubal occlusion by 
7s' of minilaparotomy and placement of the Yoongring, with a mean
 

age of~30.3 years (SD 4.2), and an average number of living children
 
of 5.9.
 

SGroup 
 3. Twenty-two women who ha'd been submitted to tubal occlusion
 
by ;means of minilaparotomy and the Pomeroy technique, with a mean age 

29.:5 years .of(SD 4.4), and an average number of iring children of 

4.5-14 
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Group 4. The control group with 26 healthy women, not using any
 
contraceptive method, with nc history of or current gynecologic or
 
endocrine pathology, with previous normal menstrual cycles, a mean ag3
 
of 22.1 years (SD 2.1), and without eny living children.
 

There were no cases with any important trans- or post-operating
 
complication, and all of the women left the hospital the same day the
 
sterilization was performed.
 

Bleeding Patterns
 

The descriptive statistics of the most representative events of the
 
bleeding patterns throughout the reference period are presented in
 
Table I and Figure 1.
 

Table I shows that only two of the menstrual events analyzed showed
 
statistically significant differences in one of the groups. these
 
were the mean secment length (p=0.02) and the longest bleeding-free
 
interval (p=0.017 ). In both instances, the women who had been
 
sterilized by minilaparotomy with Yoon ring (Group 2) had greater
 
median values of these two bleeding pattern characteristics than the
 
other two study groups or the control group. For the mean segment
 
length, this difference in medians was appro::imately 2 days. For the
 
longest bleeding-free interval, this difference in medians between
 
groups was appro::imately 10 days. No differences %ere found in any of
 
the other bleeding patterns characteristics in or between the other
 
groups.
 

Progesterone Levels
 

The median progesterone values obtained on days 15, 20 and 25 of the
 
study cycles in the subjects of the four groups are presented in
 
Figure 2. The progesterone determinations were conducted in
 
prospectively established and fixed days of the menstrual cycle,
 
therefore they represent different days of the luteal phase. No
 
formal statistical test was used or considered appropriate to compare
 
the summary statistics of progesterone levels from the groups. As
 
e::pected the median progesterone values were higher on days 20 or 25
 
as compared to day 15 of the menstrual cycle.
 

Defining ovulation as one or more progesterone determinations over 3.0
 
ng/ml in any of the three samples obtained in each of the studied
 
cycles, the frequency of ovulation was established for each group. If
 
any of the progesterone data were missing for a woman in a particular
 
cycle, then the data of the percentage of ovulatory cycles was
 
calculated 4ithout the data of the woman in question (Table II).
 
Using this criterion, the percentage of ovulatory cycles in the 
control group was close to 80% over the four cycles. It appears that 
there was some tendency in the three study groups to a higher 
frequency of ovulation in cycles 6 and 22, as compared to cycles 1 and 
3 of the same groups. Also, it would seem that the frequen'cy of 
ovulation in cycle 1 was higher in the control than in the study 
groups. However, these differences between the fcur groups were not 
statistically significant at any of the cycles (p > 0.25). 
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Tal I. CI-, so of the lmestrual patteins after differeiitK'i 
procedures of tbal ocdliisionand for a control group 

A 

"A 	 A7 

'w .>~r~'Interquartile 	 Globl'AChrceristic, '~'ru'~ ' Median J range Pvle 

Mean.See LparoscopyYoonRing, 3 2 3 I1,,..3_ 4 
Length (Days)' ilnilaparotomy-Yoon Ring 35 0w 6 .022 '>".33..9.35 


Minilaparotomy Pomeroy 33.4 31,6 - 35.9
 
Control Group 33.0 31.5 34.4
 

gt aparoscop y : :r ::3 
Mea Le nLYoon Ring 3.3 3.2 - 3.9 .433
 

of,"Bledig ,Minilaparotomy-Yoon Ring 3.7' 3.2 - 4.5
 
Episodes: Minilaparotomy-Pomeroy 3.6 3.3 4.1
 

Control Group 3.6 3.3 4.4 

Lo!igBesBleeding-iaparoscopy-Yoon Ring' 37.0 31.5 - 42.0 .017
 
Free Interval 	 Minilaparotomy-Yoon Ring 48.0 39.0 - 53.0
 

Minilaparotomy-Pomeroy 38.5 33.0 - 49.0
 
Control Group ' 35.0 32.0.- 46.0
 

No. of Bleeding Laparoscopy-Yoon Ring 14.0 12.0 - 14.0 
Episodes;. 	 Minilaparotomy-Yoon Ring 13.0 12.0 - 13.0
 

Minilaparotomy-Pomeroy 13.0 12.0 - 14.0
 
Cortrol Group 13.0 13,0 - 14.0
 

'Total Days of, Laparoscopy-Yoon Rin~g 45.5 40.0 - 52.0

Bleeding 	 Minilaparotomy-Yoon Ring 50.0 39.0 - 54.0
 

Minilaparotomy-Pomeroy 47.0 41.0 - 53.0
 
Control Group 48,0 43.0 - 53.0
 

'TtalDays of Laparoscopy-YoonRing 0 0 - 2.5 
A~~<potting ~ MinilaparotomyYonig'0 0 - 3.0. 

Minilaparotomy-Pomero 00 
i2nto Group , 0 . 

<Longest Bleeding Lapa'roscopy-Yoon Ring ' 5.0 4.0 - 6.0
 
"Episode Minilaparotomy-Yoon Rin~g 6.0" 4.0 - 8.0
Minilaparotomy-Pomeroy 5.0' - 6.0
 

S, Control Group 	 , ' 5.0' 4.0 - 6.0 ' 

S(a)' Only this group showed a.result statistically different from the 
A ' ohegroups. 2 ' 

+*<,A
Kruskal-Wallis 	test global 'X statistic.A
 
+ +

A++' +l +'A " 
5

A + .A * + ' " .''" + ' " ' ' . .+ ; , :+ . + . :,++ At, + 

: : : , > ! ? : ! 	 ,,:A A AS:;. 

A" AA'A'4A. A,++ 	 .,+ ++i,++++ +,....,.¢+++,;..... +,+
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abe Perce age. o f Aov ulatr cyle ithe, three groups with 
uaocclusio ad'the cnrol gou~ ' 

UP 1 0-G Total Average 
G.rop A >3 6i~l l 

- 82% 71. .7 .63% 

3 -0% -56% -~75% ~'86% "71% 

4 7% :~88%'--76%,' 82 - 81%' 

Group 1 Laparoscopy YoonRing 

Grup2, Mini apaIrotomy, Yoon Ring

Group~ ' Mni aparotomy~"Pomeroy,
 
Group 4 ControlGru
 

wDISCUSSION
 

The occurrence of menstrual irregularities following sterilization by
means of different iproceduresof tubal ligation has been reported 

"' 

. i '' 
These ~irregularitis'm1ay include 'shorter menstrual cycles, prolonged

bleeding, increased or decr'eased menstrual blood loss and 
 ~ 
ffte66enstr in,-lio 'srrittinca(-) Ithsbeen thought that
ffecs~on varianbloodirigtii oncaused by thetubal ligtxn.i . 

Proce'dures" he of the ovarianyunction ;problems 'Also,.ay.betcause~it .ha~sbee considered possible that some'f theme.s.trual 

r'1con~the 

tha, p~o wasafrequent b osrre'sterilization. The,fact'­uie, ecntymot~iwo0mii'n wer!isterilized at~irelaivelyii 

Ol]der~ w~i vra 
problems associated with the approaching of
 
the Vsenopaus
might be e,,pected, has also been considered os
contributing toathese findings (10,l1) 
 '>,'.'! 

more 'recent, studies that have controlleel for these confounding factors ~' 
have ,not'- found,any' significant changes in the menstrual'patterns
folowing'sterilization,(12 14).',Another stud
' withaprospective

designofrwomen serving,,as their own controls did not 'show any chargei'

in,,t e menstrual characteristics4 one year Iafter'interval laparoscopi
tubal,.sterilization with'Silastic ringss(15).
 

The results obtained in this study indic~ace thatthree different 
pc 'eofenl oclusi laparoscoy or4minilparotomy with the

parotcmywith Pomeroy,d'
 
functionassessed by'the 'r
egistry of the menstrualjpatterns and
 

levells in the first:.year after, h rcdrs 
Th~lnclipotneo h two statistically significant,,.
 

di'fernce
noedfor the parameters of mean segment length and 6 
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O E 10 

plot *' " 11 Ti a seen in thd 

qc ematicp ot'whicl. compare , the )f'u' i rus 

n Figure 1 it ca b seen tna th e n oftheae~sgeh 
e as'wei 1 greater 'in~as1,he first and third quartile ,tend1 to be 

Group~ 4niaprotcy-Yoon rinq) :than in-Itheohr:tdgcup 
oeet'he values.for the' won with 'the:ma,:imum valuei,,iwho are the ' 

mo~kely to nIiic .eI areC disruption 'oftheir normal menstrual cycles,
very! m 1iar'-to--t he- ax,:imuml s.-'othe other- «v1 tudy-groups~,,.-,The-_,' 
-as~~tfteIn~tb eig freb&eintedival Is: similar, as can be 
seen Cin' Figure -1 , ' 

naddit.', Goup 2,Asterlized via minilaparotomy-Yoon ring, had n
 
serous.'yob2Irns ofiamenorrhea' one case of which occurred in thu.­

,-miniiap~jaiaoiij-P niroy Group 3'(with a bleeding-free interval of 150
 
"days, eithr id. Group 2 have a particiLpant who had consistently
 
log Uein'emns a, case *of which occurred ;,nthe control group
 

case w'ih4622days for .mean, segment length).
 

The progesterone levels o6btained on selected days of the menstrual 
cyc e.~ -anidthe1parcentage of ovulatory cycles, were similr in the 
~thr~eii and control g'roup. The inclusion' in~ thetdygroups in the 

Iudy'of a-'controll group of healthy subjects with a previous history
 
ofregular menstrual cycles contributes to the validity of our.
 

:finding'as does the fact that the control'and the study groups were 
admitte'd simultaneously to the study ,and were subjected to a 
prospective' follow-up for, a 12-month period, even though the control 
roup could not be randomized. 

In~ouri'prospective study design, previous, to the surgical procedure,
 
,the subjects were informed of the purpose of the study and carefuilly
 
instructed on the collection of menstrual data; and on the need of 
'timely blood sampling. The domiciliary per-manent' contact was an, 
~important< factor for the accurate 'collection of the menstrual <data and 
.the~blood samples-for progesterone determination. Maniy of the studies 
to
taYssess 'the effects of ~tubal ligation on thie menstrual patterns have
 
be' e recollection of past
$ tCospective, and based on the :subject Is 

'menstrual'events, or have'not included a control group, studied
 
cdncu~rently with the study groups.
 

~An'improed study design would have been using the subjects inthe 

study'groups as their own control. However, we were unable to enroll 
 .~j 7 
suibje'tswilling to wait for two or three monthsbof pre-operative
revaluation. We also tried to have a controgrucmpsdfwme
 

whos'hsbads ad aavasectomy or who were using a.natural family

Iq plaining method. Howeve, wiedid not have access to such a kind of 

popula6tion. The control group consisted of medical students of the 
'same university where the study was conducted, A result was that the 
,control subjects were nuJlliparous' and you~nger than the women 

)Jv , of the' study. groups. Nevertheless, the control group may be 
~considered representative of healthy young womnen of the study area, 
and can'be used as a reference to ccmpare the menstrual patterns 'and 
the ovarian function of the study subjects. 
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A2~jo tudy ns ead of -usinolllsubjective or non-umeric
 
bser i'ns 6 :'-he, menstru~al evets,;we anlzdtemnt 'al
 

-pa bensy of more which..are~also,*more­means peise. idicators,
z1i~le,,fo'r statistical anal~ysis:. Sone6 6f,he'"subjects jin the stqudy
groups,,had; been using oral' contraceptives unti teyleprior to' e~ 
steri'lzat'ion , w i ch did not, result. in any-significant change in the 

reduced .frequency of 'ovul1'tionjin the first cycle after' the lligation 
ro,-ue~-huh ,spreviously - atedi-this,-diffe ence-was -not-. 

2stat'istically significant,,-k '"-	 J">i -

Alterations in the Ifun~cioa ofthe corpu Jutenm"in sub jects, following
tubal li',ition have beeen reported (12, 16 1;7)'. 'On the oth'.r' hand, no ~< 

~ seretion patterns, 'comparing values before, ' 
and after sterilization, have been reported (18-20). 

I-	 orstudve three progesterone determinations were performed in the 
anticipatP8d luteal phase of the study cycles; 'these dates were
~selected prospectively at the beginning of the cycle. When the 
'p~ogesterohevalues obtained at different cycles, after differ~ent
 
procedur'esoftubal'ligation and 'inthe control group, were compared

toveach'dther'ieither within the, same group or-between the study and
 

,,thetcont£o'l'groups,s-ho~iarked 
 medically important differences were
 
, ctoserved. 2 There, was~it'endency,' though not a statistically significant
'one, 'to hav ahigher frequency of anovulatory cyc~les in the'first

~'thre'cycles after tubal occlusion, as compared to the controls. This
 
Seffect 
 is more'likely to'be due to hypothalamic functional alterations 

-A'associated with the sterilization procedure than to a direct effect on < 
teovaries. '"~- ~ ' 

in general,,our results-did not-show any 'medically or clinically

important effects of tubal occlusion procedures'by means of the Yoon
 

* ring after laparoscopy or minilaparotomy, or by' minilaparotomy and 
2 	 Pomeroy on the menstrual patterns or'on progesterone secretion,' during

~the first year~after these procedures. 
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