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ABSTRACT

Background/Objective: To evaluate factors which merease the chance of v
pvaran clecterocawerization {LEC) in Clamiphene Chirate {CC) resistant polyey

ation and pregnancy aller laparoscopic
tic ovarian syndrome (PCOS) patients

Methods: An expermental prospective siudy was carried out in te infertility division of 2 university teaching hospital.
Twa hundred sl mmety-nine women with PCOS who were resistamt o OO were enmallsd in this study. LEC was
perfvrmed aver a four years perisd between 1996 11l 1999, Serum concentration of luteinizing hormone (LY, follicle
stimulating hormone (FSHG, prolactin (PRLY, wstosterone (T, dehydroepiandesterone sulfate (DHEAS), were measured
before amd ten days after LEC. The ovalation and pregnancy rates were also determined over a period of one year of
follovw-up

Results: The overall ovalation rate was 78.3% but cumulative pregoancy rale 12 months afler LEC was 47,83% . Women
whe concerved Tollowimg surgery had mainly & shorter duration of infertility, secandary infertility and higher pre-
aperational LH levels

Conclusion: PCOS women with anovelatory infenility respended tavorably o LEC (clinic & para elinic). Three nuin
facters that affect the outcore of surgery are durstion of infertilite. tvpe of infertling and amount of pre-operationgl LEH
levels.
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Introduction and ovarian hyperstimulation syndrome, an
alternative mode of treatment is a surgical
approach.”  The  oldest  treatment  for
anovulatory Infertility associated with PCOS s
bilateral ovarian wedge resection, which has
been  replaced by LEC  because of s
effectiveness and low  complication  raie.™’
There are several studies that report increased
ovulation,  pregnancy rtate  and  positive
endocrine  changes  after  LECH*"  The
pregoancy tate  after  laparoscopic ovarian
drilling by diathermy or various forms of laser
MD. PO B 7151818 treatment, vary from 20%-88% .0

GIAT2G), Phone: Y8770 The reason lor these variations in ovulation
e and pregnancy rate is unclear, but may be due

A common  preseniation of PCOS s
anovulalory  infertility, for which there are
several treatment options."* The first line of
treatment for this problem is clomiphene
citrate (CC).Y Women whoe are resistant o CO
can be treated with gonadotropin or pulsatile
LH-releasing hormone.

However, due o complications arising from
medical therapy, such as multiple pregnancy
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o factors atfecting the outcome of suroery.
Studies investizating the factors that alfccr the
success rale of LEC included small series of
patients.”  The aim of this siudy was 1o
evaluale  the  ovulation,  pregnancy  and
hormonal change after LEC ina large number
ol patients (299) and 1o determine factors that
would improve the success rate of LEC.

Materials and Methods

Patients:

From 1996 to 1999, two hundred and
ninety-nine PCOS  patients
{paticnts whe failed to ovolate with 200-250mg
of CC = 3 days for 3-4 months) withoul sever
male and tubal factors underwent LEC hy
monopolar cautery for ancvulatory infertility
in the Endocrinoloey and Iofertility Unit of
Shirar Umiversity of Medical Scicnees,

Inclusion  criteria  were  as  follows:
menstrual ahnormality {amenorrhea,
oligomenorrhes, polvmenorrhea or irregolar
bleeding), presence of more than nine ovarian
subcapsular Tollicles measuring between 3-8
mm in diameter, serum LM tw FSH ratio
(LH/ESHY of 2.3 or more in the carly
lollicular phase or during amenorrhic period,
obesity {(BMI =25 ke/m2), hirsutism or acne
and finally, inferiility, Paticnis with three or
mare of the aforementioned symprom were
enralled in the sdy.

Vaginal sonography was perlormed for all
patients  and ovarian  volume and cross-
secnonal  arca were caleulated  using  these
0.5233D1=02x1D3,
cross sectional arca = length = width = o/, 10
ovarian volume was more than 8 ¢m’ and
cross-sectional area = 10 em’, the patient was
considered as PCOS aype 1, while type 2
PCOS was regarded as ovarian volume equal
or less than B cm?® and cross-sectional area 10
em’ or less. Ultra-sound examination was
performed using a 6,5 MHz sector real-time
transducer (Medison 600, Korea).

Paticots were [ollowed up for spontanecus

CC-resistani

formula: Volume =

ovulation and pregnancy. Owvolation  was

confirmed by regular menstruation and
spantaneaus  pregnancy in the st post-
operation  year.  If spontancous  regular

menstruation failed o occur in the st three
post-operation months, CC was staried,  The
length of follow up aller surgery was one yvear.

Laboratory methods;

Alter ¢linical examination, patients referred
o the aflilizled  to Shiraz
University ol Medical Sciences underwent
complete para clinical examination.

LH. FSH were checked by IRMA (immune
radicmetric assav) and DIEAS, T, PRL were
measurcd by RIA (radio immune assay), Tests
woere performed vsing Spectria kits (Finland).
Normal serum ranges in our laboratory were
as follows:

LH: 2.3-16.1 mIU/m]
FSH: 2.1-9 mIllml
PRL: B0O-300 mU/ml
T: 0.2-0.9 ng/ml
DIIEAS: 35-430 ppidl

research  unit

Methods of surgery:

Surgical manipulation was performed under
general  anesthesia - via the  two-puncture
technique.  After assessment of the pelvic
structure anid tubal pateney, and
immaobilization of the ovaries, an insulated
needle electrode was held against the ovary
surface and by applving gentle pressure, 3-12
holes were made in each ovary.

All women were discharged 4-6 hours afier
LEC without complication,

Statistical analysis:
Statistical analyses were conducted using

paired t test, Chi-square test, Fisher's exact
lest, and onc-way ANOVA,

Results

The mean (=50 age of the patients was 24 .99
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Table 1. The clinical features of 293
PCOS women who had laparoscopic
surgery for anovulatory infertility.

Parameter Mean + SD

Tatal 299
Ape (Yrs) 2499 + 4.41
Type of infertility
*rimary infertility:
Secondary infertility:
Duration of infertility {¥rs)

213 (T1.2%)
b 2EEW)
4 87 + 342

Ohesity 161 (53.8%)
Acne-Hirsutism 213071250
Galactorrhea 34011 4%)
Tvpe of ovary
Type 1 183 (6l.2%)
Type 2 LI6 (3E. 8%
Menstruation
Oligomenorehes 219 (73.2%)
Amenorrhea 23 109.4%)

11({3.7%)

41 (13.7%)

Polymenorrhea
Irrepular bleeding
Duration of infertility {Yrs)

<3 129 (451 %)

=3 170 {36.9%)
Age proups (Yrs)

=30 261 {87.3%)

=) 38 {12.7%)

* Mote: Values are piven as numbers (%)

+ 4. .41 years and the duration of infertility was

4 87 = 3.42 years. Other clinical features of

the paticnis arc presented in Table 1.

The main outcome measures; ovulation and
pregnancy  were  78.3%  and  47.8%.
respectively.

Changes in the mean  hormonal  levels
before and after surgery are summarized in

Table 2. As shown, there are signiticant falls
in the mean hormonal levels of testosterone
and DHEAS afier the procedure.

The mean hormonal difTerences before
and after LEC were compared in two
groups of PCOS women; with and without
pregnancy, The mean FSH difference was
significantly higher in women who became
pregnant (p = 0.03). There were significant
hormonal changes in estosterone and DHEAS
levels in responder groups.

To  evaluate the factors affecting the
surgical oulcome, patients were divided o 4
groups:  patients  with  ovulation,  patients
without ovulation; patients with pregnancy and
patients without pregnancy. The clinical and
para clinical parameters and results are listed
in Tables 3 and 4. As shown in these tables,
the only three important Tactors affecting the
outcome of LEC were pre-operative LH
levels, and type and duration of infertility.

Discussion

The exact mechanism as o why LEC is
effective 15 still vnknown.” To this end,

howewver,  several mechanisms  have  been
postulated  including:  decreased  serum
concentrations  of androgens and  estrone,

increased pituitary sensitivity 1o gonadotropin
releasing hormone  stimulation,  reduction of
intra-ovarian androgens and inhibin, enhanced
follicular development afier LEC, and possibly
a decrease in the vascular endothelial growth
factor.”™"" In our PCOS patients suspected of
having hyperandrogenism, serum androgens

Table 2: Hormaonal change before and after LEC and their statistical significance.

Parameter Pre-treatment Post-treatment Hormone P value
o hormone* hormone® difference®

LH *# 1343 + 948 1225 + .22 117 £ 11.75 .23

FSH *# f.6:d + 4,17 6.74 £ 6.31 -1 £ 73a 0.87

TE** 0,78 + 0,33 0,39 + 044 0.19 = 0,54 0,002

DHEAS T 328,43 £ 18934 150,91 + 91.67 177.51 £ 176,61 (10001

PRL i 254 08 + 1539.35 270,84 + 149,19 2216 4 20094 4 0.27

#Walues are means £ 5EM. #Fmll ml), **={ng/ml), tpgdl), 2 (mllinl)

a: {-) indicate increasing hormonal level after operation
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Table 3: Possible clinical factors that may affect the outcome of LEC. Comparison between
avulated and anovulated, conception and nonconception groups.

Parameter Ovnlated Mgy lated Pevalue Progant M- el P-value
groups graps N praups * ] 3 i groups *
Agte gronges (Y s
=X A (TR SRi2l4d) (.44 115 (47,9 125 {52} (354
=3 20TR. ) G234 170472y 19 {32.7)

Thuratioa of
infertility {¥Yrsh:

=3 107 P82 W 20017 (.05 Ta (A EIREITREH (). 0L
=3 127477 430232 SRA 1S a4 (6.8

Oibesity:
=13 12275 3624 16 e Bl 53 1.3
< 25 11280 2e 011 (2 (44 LEXRIN

Aene-lirsolsem:
e 16 (70 AG (23 (.25 YT AR 1L a5 (31
Mu TO(R]Y 160 145) ERAE S 430551

Galactorrhea
Y 25735 G2 (.3 13 (5 L5 {50 47
M 208 (TR &) 56 ¢21.1) LT e47 63 179 {52 .43

Twpe of infertility:

Primary 160 (73 5324 (.02 TTOAR 107 (8. 3 (10001
Sevonrdiry EERE LY 12139 36T 2732

Biee o ovary
Fype | L {78 B) 39{21.3) (.44 HE (50 g5 (3 021
Type 2 G0 (7.5 224 47 {443} 3556

Type of

mienslruslinn:

[z omencrrhe 1750795 44 (MY 0.14 G {465 1 (5310 1.5
Amenerchea XX 0TR.5) a{2.4 14 {53.8) 12046 1)

Polsimerarriea L0490, 9 | ish G 4a6.6) 3333

[rreaular Blecding 27 (65 8) 14 {34.1) 16 {444 W (55.5)

alues are viven as numbers (9
Nalues are given wrnb ¥

Table 4; Pre and post-treatment haormonal levals i four groups of patients: Respondears lovalated and
F gl
pregnant groups), Mon-responders (anovulated and non-pregnant groups).

Parameter Owvulated Anovulated P-value Pregnant Mon-pregnant P-value
- arops® groups® groups® groups”
LH **a 13.86 & 9.6 [L47 + 5.6 K 13,21 + 7.37 13,38 + 10,35 K
FSH ** a 6.2 + 4.01 649+ 34 0.2 605 + 4,42 a8+ 3.5 017
T**"%'a (.82 + D47 075 + 0.3 4 0,70 + 033 084 + 053 036
DHEAS Ta 30198 + 18Y.5 R O o L 3 290 42 + 1749 3309 4+ MR 1 (Bt
PRL & a 247.02 + 157.3 2463 + 15398 (L9 B4 6+ 1641 Iir 4o+ 1489 .4
LH ** I 1L.EY + 7.6 1204 + 7,40 (L& 1238 + H.14 11.39 4 6.9 (136
FSH ## Iy foh 4+ h2d 0+ 345 0.4 70l 4 7.57 57 4 3.39 0.kl
T=eE 0.58 +£ 0.37 6l « 0.3 (1.6 06 £ 045 0.5 + 0.2 030
DHEAS D L36.8 + L17.1 13973 + ¥1.7 .3 147.2 + 93.01 1364 + 119.7 036
PRL b JTR.E & 1384 3017 + 1571 [ N7+ 1303 TR+ 1457 1.4

Falues are mean £ SEM, #imlLimly, =¥ gl Fpeidl, 2 omllimlh

a: Betore nperation
b After operation
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(T, DHEAR)Y were found 10 be within normal
range, @ finding which is in keeping with
Kovaes's report.™  PCOS women, have low

levels of  sex hormone  binding  elobulin
(SHBCGH . accompanied by high T Jevels.™
Normal  androgens  levels with clinical

byperandrogenism may have been due 1o the
elevation of free wstosterone' which was nol
measured during the course of this sidy,
hormenes  that  changed
significantly after LEC were T and DIEAS.
These finding Favorably compare with previoos
chservations.” ™" A post-operative, reduction
of LH was reported by many authors,™™" bu
i our stedy noo signiticant change  was
detected,  This finding accords with that of a
previous report.” Cheulation and pregnancy
without changes in LH may he duc 10 a
decrease inthe Bioactive LH level, One report
found an increase in FSH levels after LECT bu
m the present study, this elevanon was only
found in responder groups, which is in accord
with other studics, ™™ Since androgens were
decreascd  in bath  responders  and  non-
responders and FSH was increased only in
responders, we conclude that changes in Jevels
of FSH after LEC is the most important factor
in improving ovulation and pregnancy rate,

Ultimately, the total  ovulation  and
pregnancy rates in our study were 78.3% and
HLEE, respectively.  Similar findings have
also been reported by previous rescarchers'™'
I while  some  have  reported  higher
and ovulation rates.” Y We
found  that three factors signilicantly  and
independently influence the outcome of LEC:
the  duration  of
infertility, and pre-operation LH levels. The
chance of ovalation and pregnancy were higher
in patients with secondary infentility of three
years or less and higher pre-operation LH
levels, In the subgroup of PCOS women that
avulated after LEC the mean i+ 500 LH was
1386 = 9.6 versus 11,47 + 5.6 in non-
ovulaling patients (P= 0.03},

We found that the majority of patients that

[T 1w

Pregndancy

infertility, the (ype aof

avulated alter surgery had pre-operation LI
levels of 11.4 or more. Our findings
coneerning the important factors that atfect the
owtcome of LEC (pre-operation LH levels and
duration of infertility} are in accordance with
Li TC et al.. However, they also found thal
the type of infertility had no effect on the
surgical outcome.” A belter response after
LEC in paticnis with higher pre-operation LI
level may be doe to higher androgens levels in
these women and since androgens  decrease
significantly after LEC, one expects a higher
success rate aller the procedure. A Favorable
response after LEC in paticnts with secondary
infertility and in women with infertility of
three  years or less, is probably  due o
immunalegical  problem or other unknown
infertlity factors,  We also found that other
criteria such as age. obesity, acoe- hirsutism,
ovary size, type of menstruation, galaciorrhea,
and amount ol other pre-operation hormones
other thun LH have no significant effect on
Surgery oulcome.

Eesults of LEC in our large number of
paticnts (2991 show that three major factors
predicting surgical outcome were pre-operation
LH levels, and type and durition of inferdlity.
These results may assist clinicians 1o predic
the suceess rate of LEC in CC resistant PCOS
paticnts  and - select  these  with a beter
prognosis for this procedure,
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