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Abstract

%DFNJURXQG 5HFHQWO\ WKH ODSDURVFRSLF RYDULDQ GULOOLQJ /2'  KDV EHHQ XVHG DV
a surgical treatment for ovulation in women with polycystic ovarian syndrome
(PCOS), although its mechanism and outcomes are still unclear. This study was
undertaken to evaluate the in vitroIHUWLOL]DWLRQ ,9) LQWUDF\WRSODVPLFVSHUPLQMHFtion (ICSI) outcomes in clomiphene-resistant women with PCOS who were treated
ZLWK/2'
0DWHULDOVDQG0HWKRGV In this retrospective study, we reviewed the medical records of 300 women between 20 to 35 years old with clomiphene-resistant PCOS
who had an ovulatory infertility and who were nominated for IVF/ICSI. Based on
their treatment history, they were located into the following two groups: group I
Q   LQFOXGLQJ 3&26 ZRPHQ ZKR KDG KLVWRU\ RI /2' DW OHDVW  PRQWKV WR 
years before IVF/ICSI, and group II (n=150) including PCOS patients without history of drilling. Both groups were treated with antagonist protocol in the assisted reSURGXFWLYHWHFKQRORJ\ $57 SURFHVV7KHGXUDWLRQRIWUHDWPHQWF\FOHVQXPEHURI
oocytes and embryos obtained, chemical and clinical pregnancy rate, the number of
embryos transferred, and presence of ovarian hyper stimulation syndrome (OHSS)
were measured. To compare means and frequencies, Student’s t test, Mann-whitney
and chi-square tests were used.
5HVXOWV Our results showed that ovarian cauterization before IVF/ICSI in patients
ZLWK3&26UHGXFHGWKHULVNRI2+66 3  'HVSLWHWKHVDPHSUHJQDQF\UDWH
in both groups (P=0.604), more obtained oocytes and embryos were seen on womHQZLWKRXWRYDULDQGULOOLQJWKDQZRPHQZLWK/2' 3ޒDQG3 UHVSHFtively).

&RQFOXVLRQ 7KHUHLVQRGLIIHUHQFHEHWZHHQWKHSUHJQDQF\UDWHLQERWKJURXSV'XHWR
VLJQL¿FDQWUHGXFWLRQLQ2+66LQZRPHQXQGHUJRLQJ/2'WKLVVXUJLFDOWUHDWPHQWPD\
be considered as a useful technique in the management of patients who have previously
GHYHORSHG2+66+RZHYHUWKHUHDUHRQJRLQJFRQFHUQVDERXWORQJWHUPHIIHFWVRI/2'
on ovarian function.
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Introduction
Polycystic ovary syndrome (PCOS) with 5-10%
prevalence among the reproductive-age women involves reproductive and metabolic systems (1-3) that
OHDGVWRRYXODWLRQG\VIXQFWLRQ  /LIHVW\OHPRGL¿cations and administration of selective estrogen reFHSWRU PRGXODWRUV 6(50V  LQFOXGLQJ FORPLSKHQH
FLWUDWH && DUHFRQVLGHUHGDVWKH¿UVWVWHSDSSURDFK
in treatment for PCOS patients (2). But in 20% of
cases, CC is not successful in ovulation induction (5).
Gonadotropin therapy as the second option for these
patients often causes overproduction of follicles that
lead to risks of ovarian hyperstimulation syndrome
2+66 DQGPXOWLSOHSUHJQDQFLHV  5HFHQWO\ODSDURVFRSLFRYDULDQGULOOLQJ /2' KDVEHHQXVHGZLGHO\
by gynecologists as an alternative surgical method for
ovulation induction using gonadotropins for PCOS
patients unresponsive to clomiphene, but there is a
lack of consensus on effectiveness of this method (7).
In a study by Flyckt and Goldberg (8), they showed
WKDWVHUXPOXWHLQL]LQJKRUPRQH /+ DQGWHVWRVWHURQH
OHYHOVZHUHQRUPDOL]HGIROORZLQJ/2'ZKLOHWKHLU
levels remained unchanged over long-term follow-up.
They also evaluated ovulation and pregnancy rates
after gonadotropin therapy for ovulation induction
DQG/2'7KH\FRQFOXGHGWKDWDOWKRXJKWKHPHFKDQLVPRI/2'LVXQNQRZQWKLVPHWKRGSUHYHQWVWKH
risks of multiple pregnancy and OHSS. Also several
VWXGLHVKDYHUHSRUWHGWKHLPSDFWRI/2'SULRUWRDVVLVWHGUHSURGXFWLRQWHFKQRORJ\ $57 LQGHFUHDVLQJ
the OHSS risk and improving the pregnancy rate in
women with a history of cancellation of in vitro fertilization (IVF) treatment cycle due to risk of OHSS
RUHYHQULVNRI2+66LQSUHYLRXVWUHDWPHQWF\FOH 
 2WKHUVWXG\DOVRVKRZHGWKDW/2'FDQUHGXFH
WKHULVNRIFDQFHOODWLRQRIWKH$57WUHDWPHQWF\FOH
EXWWKHUHDUHQRVLJQL¿FDQWGLIIHUHQFHVLQSUHJQDQF\
miscarriage, or live birth rate (12).
7KHHIIHFWRI/2'RQ$57RXWFRPHVLQFORPLSKHQH
resistant PCOS patients is still unknown; therefore, we
DLPHGWRHYDOXDWH,9)LQWUDF\WRSODVPLFVSHUPLQMHFtion (ICSI) outcomes in clomiphene-resistant women
ZLWK3&26ZKRZHUHWUHDWHGZLWK/2'

Materials and Methods
$IWHU,QVWLWXWLRQDO5HYLHZ%RDUGDSSURYDOZDVUHceived, a retrospective review of hospital records was
SHUIRUPHGDWWKH5HVHDUFKDQG&OLQLFDO&HQWHUIRU,QIHUWLOLW\<D]G,UDQ,QWKLVVWXG\DERXWPHGLFDO
records of clomiphene-resistant PCOS women under-

going IVF/ICSI treatment from 2006 to 2010 were
reviewed. The inclusion criteria were as follows: age
between 20 and 35 years old, history of at least one
year infertility, and no response to CC (dose up to 150
mg/day for at least three cycles) (13). Women with any
other cause of oligomenorrhea and hyperandrogenism were excluded. Furthermore the patients with the
following criteria were excluded: history of previous
IVF/ICSI, chronic diseases such as thyroid disorders
and diabetes mellitus, infertility due to severe male
factor (azoospermia), severe endometriosis, and body
mass index (BMI)>30. Therefore, 150 clomipheneresistant PCOS women meeting our inclusion criteria
ZLWKDKLVWRU\RI/2' SHUIRUPHGDWOHDVWPRQWKVWR
3 years before IVF/ICSI) were assigned to the group I,
while 150 clomiphene-resistant PCOS women with no
history of electro-cauterization who underwent IVF/
ICSI were assighned to the group II (control group).
Two groups were matched in terms of age, duration
RILQIHUWLOLW\DQG%0,3&26GLDJQRVLVZDVGH¿QHG
DVKDYLQJDWOHDVWVLJQVRIWKHIROORZLQJ5RWWHUGDP
criteria: anovulation or oligomenorrhoea, clinical or
biochemical signs of hyperandrogenism and the typical ultrasound (US) patterns (polycystic ovaries) (4).
This study was approved by the Ethics Committee of Shahid Sadoughi University of Medical
6FLHQFHV<D]G,UDQIRUFROOHFWLQJWKHGDWDIURP
medical records.
/DSDURVFRS\ ZDV SHUIRUPHG XQGHU JHQHUDO DQaesthesia, using 10 mm laparoscope and a unipolar needle electrode with a coagulating current set
at 40 W power. In each ovary, four drilling points
were made and duration of each diathermy application was about 3-5 seconds.
The patients of groups I and II were treated with
JRQDGRWURSLQUHOHDVLQJKRUPRQH *Q5+ DQWDJRQLVW
protocol. They received 150 IU/daily of recombinant
human follicle stimulating hormone (r-hFSH, Gonalf, Serono, Switzerland) from second day of menstrual
cycle that was assessed by serial vaginal sonography.
When mean diameter of dominant follicles reached
WRPPPJGD\RI*Q5+DQWDJRQLVW &HWURtide, Sereno) was started and continued until the day
of human chorionic gonadotropin (hCG, Pregnyl,
2UJDQRQ 1HWKHUODQG  LQMHFWLRQ :KHQ DW OHDVW WZR
follicles with a mean diameter of 17 mm or one leading follicle larger than 18 mm was observed, 10000
,8K&*ZDVLQMHFWHG2RF\WHUHWULHYDOZDVGRQHXVing a 17-gauge needle under vaginal ultrasonography
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quently conventional IVF or ICSI was performed.
In all patients, 2-3 embryos were transferred 2
days after oocyte retrieval using an embryo transfer
FDWKHWHU /DERWHFW/DERU7HFKQLN*|WWLQJHQ*PE+
Germany). The patients then inserted 800 mg daily
Cyclogest suppository (Aburaihan, Iran) on the day
of oocyte collection for luteal phase support, and
it continued until the fetal heart activity was documented by ultrasonography. To determine chemical
pregnancy, the serum hCG level on day 16 after the
oocyte recovery was measured. Chemical pregnancy
ZDVGH¿QHGE\VHUXPEHWDK&* ȕK&* !,8/
DQGFOLQLFDOSUHJQDQF\ZDVGH¿QHGE\REVHUYDWLRQRI
fetal heart activity by transvaginal ultrasonography
ZHHNVDIWHUSRVLWLYHȕK&*
The patients were considered at risk of OHSS if
more than 15 follicles over 14 mm were observed
in each ovary and serum estradiol (E2) levels were
more than 3000 pg/ml on the day of hCG administration. In these patients, cycle was canceled; embryos
were frozen and not transferred.
The following outcome measures were compared
between two groups: duration of treatment cycles,
the number of oocytes obtained, chemical and clinical pregnancy rate, number of embryos obtained, the
number of embryos transferred, and the risk of OHSS.
6WDWLVWLFDODQDO\VLV
'DWDZDVDQDO\]HGXVLQJ6WDWLVWLFDO3DFNDJHIRUWKH
Social Sciences 16.0 (SPSS, SPSS Inc., USA). Normal quantitative variables were described as mean
6'DQGFRQ¿GHQFHLQWHUYDO &, TXDOLWDWLYH
data were presented as frequency, and categorical

variables were expressed as a percentage. Student’s
t test and Mann-Whitney U test were used to ascertain
WKHVLJQL¿FDQFHRIGLIIHUHQFHVEHWZHHQPHDQYDOXHV
of the variables such as demographic characteristics,
number of oocytes and embryo obtained. Chi-squares
DQDO\VLV ȤðWHVWV ZDVSHUIRUPHGWRPHDXVUWKHSURportions of categorical variables between two groups.
3YDOXHZDVFRVLGHUHGDVVWDWLVFDOO\VLJQL¿FDQW

Results
From 1000 medical records of clomiphene-resistant PCOS patients who underwent IVF/ICSI treatment and who were reffered to our center from 2006
to 2010, 300 women were enrolled in the study and
assigned to two groups (n=150/each).
The demographic, clinical and endocrinological characteristics of participants are showed in
7DEOH  7KHUH ZHUH QR VLJQL¿FDQW GLIIHUHQFH LQ
mean age, BMI, duration and type of infertility,
and duration of treatment between two groups, but
basal FSH (day 3 FSH) levels in groups I and II
VKRZHGDVWDWLVWLFDO\VLJQL¿FDQWGLIIHUHQFH 7DEOH
3  
7KHUHZDVQRVLJQL¿FDQWGLIIHUHQFHEHWZHHQWZR
groups regarding chemical and clinical pregnancy
rate (P=0.604), but mean number of oocytes and
embryos obtained were more in group II (P=0.001);
however, this difference was not clinically sigQL¿FDQW 7DEOH $PRQJSDWLHQWVZKRZHUH
treated by electro-cauterization, 10 women (6.7%)
were diagnosed with OHSS as compared with 22
(7.14%) patients in group II, indicating that there
LVDVLJQL¿FDQWGLIIHUHQFH 3 7DEOH 

Table 1:ĞŵŽŐƌĂƉŚŝĐ͕ĐůŝŶŝĐĂůĂŶĚĞŶĚŽĐƌŝŶŽůŽŐŝĐĂůĐŚĂƌĂĐƚĞƌŝƐƟĐƐŽĨƉĂƌƟĐŝƉĂŶƚƐŝŶƚǁŽŐƌŽƵƉƐ

&KDUDFWHULVWLFV

*URXS,

*URXS,,

3YDOXH
6WXGHQWWWHVW

$JH <



27.21 ± 4.13

0.106

25.02 ± 2.71

24.86 ± 2.55



7.01 ± 2.52

6.64 ± 2.75

0.222

6.64 ± 1.83



**

12.06 ± 1.18

11.88 ± 1.13



n (%)

n (%)

P value (Chi-square test)

Primary

 

 

Secondary

 

11 (7.3%)

*

BMI (kg/m )

2 *

'XUDWLRQRILQIHUWLOLW\ <

*

%DVDO)6+OHYHO GD\)6+  ,8/

*

'XUDWLRQRIWUHDWPHQWF\FOH ,9),&6,  GD\

*

Type of infertility
0.531

Ύ͖ůůĚĂƚĂĂƌĞƉƌĞƐĞŶƚĞĚĂƐŵĞĂŶц^͘ΎΎ͖^ŝŐŶŝĮĐĂŶƚĂƚWфϬ͘Ϭϱ͕D/͖ŽĚǇŵĂƐƐŝŶĚĞǆ͕/s&͖ In vitroĨĞƌƟůŝǌĂƟŽŶ͕/^/͖/ŶƚƌĂĐǇƚŽƉůĂƐŵŝĐ
ƐƉĞƌŵŝŶũĞĐƟŽŶĂŶĚ&^,͖&ŽůůŝĐůĞͲƐƟŵƵůĂƟŶŐŚŽƌŵŽŶĞ͘
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Table 2: ZdŽƵƚĐŽŵĞƐŝŶƚǁŽŐƌŽƵƉƐ

:LWK/2'

:LWKRXW/2'

3YDOXH
0DQQ:KLWQH\WHVW

Number of oocytes obtained*

12.44 ± 3.25

13.48 ± 3.02

<0.001**

Number of embryo obtained



10.50 ± 2.67

0.033**

n (%)

n (%)

P value (Chi-squqre test)

Chemical pregnancy

61 (40.7%)

60 (40%)



Clinical pregnancy

53 (35.3%)

52 (34.7%)

0.604

Chemical pregnancy

61 (40.7%)

60 (40%)



OHSS

10 (6.7%)

22 (14.7%)

0.025**

*

Ύ͖ůůĚĂƚĂĂƌĞƉƌĞƐĞŶƚĞĚĂƐŵĞĂŶц^͘ΎΎ͖^ŝŐŶŝĮĐĂŶƚĂƚWфϬ͘Ϭϱ͕K,^^͖KǀĂƌŝĂŶŚǇƉĞƌƐƟŵƵůĂƟŽŶƐǇŶĚƌŽŵĞ͕Zd͖ƐƐŝƐƚĞĚƌĞƉƌŽĚƵĐƟǀĞ
ƚĞĐŚŶŽůŽŐǇĂŶĚ>K͖>ĂƉĂƌŽƐĐŽƉŝĐŽǀĂƌŝĂŶĚƌŝůůŝŶŐ͘

Discussion
As an alternative to treatment of clomipheneUHVLVWDQWSDWLHQWVZLWK3&26/2'KDVEHHQSURposed due to its quick and easy approach (8).
In this research, we evaluated the IVF/ICSI outcome in 150 clomiphene-resistant women with
PCOS who were treated by ovarian electrosurgical
drilling and then compared with 150 patients without history of ovarian drilling.
Based on our results, the ovarian drilling in
patients with PCOS reduces the risk of OHSS,
known as a potential life-threatening disorder.
PCOS paients respond differently to controlled
ovarian hyperstimulation compared with normal
ovaries; therefore, they experience a higher cycle
cancellation rate due to an exaggerated response to
gonadotropin therapy that leading to the increased
risk of OHSS (2, 6, 14).
Tozer et al. (15) retrospectively compared IVF
outcomes between PCOS patients undergoing
/2' DQG 3&26 SDWLHQWV ZKR GLG QRW XQGHUJR
/2'7KH\IRXQGDWUHQGWRZDUGLQFUHDVHGRQJRing pregnancy rates and decreased risk of develRSLQJVHYHUH2+66GHVSLWHWKHIDFWWKDWDOO/2'
treated patients remained anovulatory after the
procedure.
In another study by Greenblatt and Casper (16),
they have showed that ovarian trauma disrupts local androgen synthesis that leads to a reduction in
intraovarian androgen concentration that is followed by negative effects of androgen on follicular maturation. Subsequently it results in decreased
peripheral conversion of androgen to estrogen that

FDXVHVSRVLWLYHIHHGEDFNRQ/+VHFUHWLRQ  $Othough, other factors such as inhibin and other local ovarian substances may be involved (18).
%UHERURZLF] HW DO   LQ WKHLU VWXG\ VKRZHG
that prior to IVF, transvaginal ovarian drilling in
patients with severe PCOS on metformin therapy
leads to an increase in E2 level, meaning an increase in number of mature oocytes and embryos
as well as available blastocyst. In our paper, the
pregnancy rate in the two groups did not differ,
but the number of oocytes and embryos obtained
ZDVOHVVLQSDWLHQWVZLWKKLVWRU\RI/2'DOWKRXJK
WKHVHGLIIHUHQFHVZHUHQRWFOLQLFDOO\VLJQL¿FDQW$
decrease in number of retrieved oocytes and embryos in the current study suggests the possibility of increased risk of diminished ovarian reserve
'25 RUSUHPDWXUHRYDULDQIDLOXUH
Weerakiet et al. (20) in a cross sectional study
HYDOXDWHG WKH HIIHFW RI /2' RQ RYDULDQ UHVHUYH
Anti-mullerian hormone (AMH), inhibin B, basal FSH, antral follicle count (AFC) and ovarian
volume were measured and compared with related
YDOXHV LQ 3&26 ZRPHQ XQGHUZHQW /2' 3&26
ZRPHQ ZKR GLG QRW XQGHUJR /2' DQG QRUPDO
ZRPHQZLWKUHJXODUPHQVWUXDOF\FOHV7KHLU¿QGLQJVUHYHDOHGWKDW$0+OHYHOZDVORZHULQ/2'
3&26JURXS QJP/ DVFRPSDUHGWR
WKH QRQ/2'3&26 JURXS    QJP/ 
EXWWKHGLIIHUHQFHZDVQRWVWDWLVWLFDOO\VLJQL¿FDQW
)XUWKHUPRUH $0+ OHYHO ZDV VLJQL¿FDQWO\ ORZHU
in normal women with regular menstrual cycles,
indicating the reduced risk factors for developing
OHSS and good ovarian reserve. The serum FSH
PHDQ OHYHOV ZHUH VLJQL¿FDQWO\ KLJKHU LQ /2'
Int J Fertil Steril, Vol 10, No 1, Apr-Jun 2016
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3&26JURXS7KHUHZDVQRVLJQL¿FDQWGLIIHUHQFHV
in inhibin B mean levels between groups. Therefore, they concluded that the ovarian reserve was
GLPLQLVKHGLQ/2'3&26ZRPHQDVFRPSDUHGWR
QRQ/2'3&26ZRPHQ

3.

Mural in his literature review demonstrated that
although the available data in the literature is limited, there was no concrete evidence of a diminished ovarian reserve or premature ovarian failure
DVVRFLDWHG ZLWK /2' LQ ZRPHQ ZLWK 3&26 +H
LQGLFDWHG WKDW /2' LV FRQVLGHUHG DV DQ HIIHFWLYH
method to enhace the overain function and nomalize ovarian morphologic and endocrinologic properties if it is performed properly (21).

5.

This study has several limitations such as lack
of access to early pregnancy outcomes and life
birth rate information. However, further studies
with bigger samples and a prospective follow-up
for a long period of time on electrosurgical drilling effects on ovarian reserve are recommended.
Furthermore review of the possibility of premature
PHQRSDXVHLQ/2'3&26DQGLWVUHODWHGFRPSOLFDWLRQPD\EHQH¿WIURPIXUWKHUVWXGLHV

Conclusion

4.

6.

7.

8.
9.

10.

11.

There was no difference in the pregnancy rate in
women with clomiphene-resistant PCOS undergoLQJ/2'DVFRPSDUHGWRSDWLHQWVZLWKRXWKLVWRU\
RI/2''XHWRVLJQL¿FDQWUHGXFWLRQLQ2+66LQ
ZRPHQ XQGHUJRLQJ /2' WKLV VXUJLFDO WUHDWPHQW
may be considered as a useful technique in the
management of patients who have previously developed OHSS. Though there are ongoing conFHUQVDERXWORQJWHUPHIIHFWVRI/2'RQRYDULDQ
function.
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6PLW]-&DPXV3'HYURH\H3(UDUG3:LVDQWR$9DQ
6WHLUWHJKHP$&,QFLGHQFHRIVHYHUHRYDULDQK\SHUVWLPXODWLRQ V\QGURPH DIWHU *Q5+ DJRQLVW+0* VXSHURYXODWLRQ IRU LQYLWUR IHUWLOL]DWLRQ +XP 5HSRUG    
933-937.
7R]HU$-$O6KDZDI7=RVPHU$+XVVDLQ6:LOVRQ&
/RZHU$0 HW DO 'RHV ODSDURVFRSLF RYDULDQ GLDWKHUP\
DIIHFWWKHRXWFRPHRI,9)HPEU\RWUDQVIHULQZRPHQZLWK
SRO\F\VWLFRYDULDQV\QGURPH"$UHWURVSHFWLYHFRPSDUDWLYHVWXG\+XP5HSURG  
*UHHQEODWW(&DVSHU5)(QGRFULQHFKDQJHVDIWHUODSDURVFRSLFRYDULDQFDXWHU\LQSRO\F\VWLFRYDULDQV\QGURPH
$P-2EVWHW*\QHFRO  
6XPLRNL+8WVXQRPL\D72YDULDQGULOOLQJ,Q.HPSHUV
5&RKHQ-+DQH\$)<RQJHUV-%HGLWRUV)HUWLOLW\DQG
UHSURGXFWLRQ PHGLFLQH 1HZ <RUN (OVHYLHU 6FLHQFH

7URSHDQR*/LEHUDOH,9XROR,3%DULQL$&DUROL*&DUIDJQD3HWDO(IIHFWVRIRYDU\VXSSUHVVLRQE\DORQJDFW-

LOD and ART Outcome in PCOS Women

LQJ*Q5+DJRQLVWRQFLUFXODWLQJ*+LQVXOLQOLNHJURZWK
IDFWRU,DQGLQVXOLQOHYHOVLQZRPHQZLWKSRO\F\VWLFRYDU\
V\QGURPH-(QGRFULQRO,QYHVW  
19. %UHERURZLF]$..HOW]0'&KDX36WHLQ'/HGHUPDQ
0*RQ]DOHV(7UDQVYDJLQDORYDULDQGULOOLQJ 792' IRU
VHYHUH SRO\F\VWLF RYDU\ V\QGURPH 3&26  SULRU WR LQ
YLWUR IHUWLOL]DWLRQ ,9)  LPSURYHV RXWFRPHV )HUWLO 6WHULO
  6

20. :HHUDNLHW 6 /HUWYLNRRO 6 7LQJWKDQDWLNXO < :DQVXPULWK 6 /HHODSKZDW 6 -XOWDQPDV 5 2YDULDQ UHVHUYH LQ
ZRPHQ ZLWK SRO\F\VWLF RYDU\ V\QGURPH ZKR XQGHUZHQW
ODSDURVFRSLFRYDULDQGULOOLQJ*\QHFRO(QGRFULQRO
  
21. $SL0,VRYDULDQUHVHUYHGLPLQLVKHGDIWHUODSDURVFRSLFRYDULDQGULOOLQJ"*\QRFRO(QGRFULQRO  
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