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Summary 

Twenty percent cases of PCOS are resistant to medical inducti on of ovulati on . LaparoscopiL needle 
puncture of O\'arian folli cle::. (L POF) has been designed to induce ovulation in such cases. f if ty t\\'o ci'lse-, 
of infert ility w ho were diagno:,ed to have resistant polycystic ovmy syndrome (PCOS) vvcre recrui ted for 
lc1paroscopy guided needle puncture of ovarian folli cles (LPOF). A ft er treatment, I 9 (SO"o) p<1ttcnh could 
develop the leading folli cle of2, 18mm, though only 16 (42.1'X,) showed an e\'idence of m ·u lilttLHl. Of 16 
pati ent:, w ho ovulated, 14 (87.5%) had the leading follicl e size of 2, 18mm w herea:, only :2 ( l 2."i",) did not 
hc1 \ 'C icHge (2. 18mm) leading fo llicl e. Ovulation was observed in 28.5'X, (6/21) pa hen �t�~� w ho twci \'Cd Cl 
"iO mg, 57"·n (4/7) patients who recei ved CC lOOmg and 60",{, (6/10) patients who received tl IOOmg & 
HMC. In 4 pati ents ovul ati on occurred within two months, while in 11 pati ents it was seen w ithin 2--1-
month::.. Three (19%) pati en b conceiv ed within 6 months of foll ow up. However, much better re-.ul b arc 
reported by other workers u::. ing dif ferent operative teclu1iques. 

93.7"-o of ovulati on becurred w ithin 4 months of punctures. This supports the fact that effect ut -, urger) 
1.., ma'\imum wi thin fi rst 4-6 months. 
Objective: to study the effect of LPOF on ovulation induction in resistan t polycy-,tic O\ Mtan wndronw 
(!'COS) 

Introduction 

fhc polycystic ovary synd rome (PCOS) is one 
of the most common and compli cated endocrine 
d i::.order::. a::. well as the commonest cause of anovulatory 
tnferti l i t\. lt ha::. been reali zed that this condition of 
polyc\'-,tic m·ari e::. is not an ovarian disease alone but a 
di::.ea::.c as::.ociated w ith gross distu rbance of lipid and 
ca rboh vd rate metaboli sm. 

follicl es (LPOF) has been designed to indun' ovui,lllllll 
and has the potenti al ad vantage of rcdun'd ri::.b lli 
ovari an hyperstimul ati on, m u l tip le gcstatwn ,1nd 
miscarr iage. 

Chronic anovulation is the major underlying 
problem that p resents in a vari ety of clini cal 
manifestati on5 lik e irregular menstruol cycles, infertilit y, 
hypcrand rogenemia an d hyperin sulinemia. The 
cls::.ocicltton of 20'\, (Balen, 1998) of PCOS w ith resistance 
to the medical i nd ucti on of ovuloti on has expanded the 
treatment clpproi'lch with newer modaliti es. 

l. aparoscopic needle puncture of ovari an 

• 

Materials & Methods 

Th1s study was done over a pertod of two' �l�'�c�l�l�'�~� 

from October 1997 to September 1999. Fifty two ccl"l'" tll 
infertil i ty wh o w ere diagnosed to hcl\' l' re-,ist<lnl 
polycysti c ovary syndrome (PCOS) were recruited lll1 · 
laparoscopy guided needle puncture of m·ariCJn fo ll ic les 
(LPOF). 

1. Inclusion Criteria 
Patients diagnosed to h<l\ 'e resist<mti'CUS i.L'. thL'SL' 
who had no e\'idence of ovulati on altl'r treatnwnt 
w ith either of the foll owing: 

1) Clomiphenecit rate(CC) lOOmgd,1ih lromD ll 

HI 



'-,uc/1elll fuullll et 11/ 

lor cltlccl'>t3l'\'cll''>. 
2 ) Comb111ed tiK·r ,lp) With CC JOOmg da1ly from 0

2
-D,, 

and human menopc1uo.al gonadotropins (HMG) 75 
IL mtram uo.cul,l rly from 0 _- D i" lor at least 3 cycles. 

2. Exclusion Criteria 

-l. 
3. 
] ) 

2) 

3) 

4. 

Other mtertditv factor" such a;, cL·n·ical and tubal 
blue", endomclnoo.JS, hypcrprolilclinemia, hypo or 
hyperthyroidi-,m, genilallrilct anomaly, and male 
i.nfcrtdit\ . 
Abnormal blnod ...,ugil r kvds (FB:, > 105 mg/ dl or 2 
hour ( ;TT blood c,ugar value > 1-!0mg/ dl). 
J\bnormill teo.to-,lerone �l�e�v�c�l �s�~�>�3� ng/ dl). 
Body 11lclSS index > 28 kg/ m 2
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Pre-operative intervention: 
The bt1-.al (day 2) hormonill profile (LH, FSH, T, E

2
, 

PRJ . ,md TSH) wao. done. 
Thl' trdll:-.\ 'clgindl ;,onographic C'\clmination �w�a�~� 

pl·rlornwd to loo" tor the preo.cnce of necklace patten1 
of follidL ' '> and h\ perechogcnic m clriilll stroma. Also 
the lllcl'\illlUill endometria I thickm•-,;, and the leading 
folliculcH si...:e �o�f �~� 18mm obtaim·d on day 11-14 
during follicular imc1ging of the previous treatment 
C\ ck•-, II'Cre noted. 
Bluod -.ugar Jc,·cl:-. were determined either by doing 
fa:-.ting blood '>ugor (FBS) or by doing glucose 
tolcr,mcc lest (CIT). 
Procedure of LPOF 

/\lithe pcllient:-. primarily underwent diagnostic 
lapMo:-.copy ,md chromopertubalion (CT) followed 
by laparo:-.copy guided needle puncture of ovarian 
follicle:-.. The ovarian ligament was held by the 
gra-,ping �f�o�r�c�e�p�~� and the ovary was stabilized. 

Now, 8-10 punctures, about 5mm deep were 
mel de over the -,u rfoce of each m·ory. The pLmctured 
O\'Mi,ln :-.ite:-. \\ L'i'L' clllowed to dr,lin out ondrogen 
rich lollicular fluid. The pun:-.tured ovaries were 
irng,ltL·d thorough!) with ringer lactate by using 
suclion-irrig<ltion pump. 

5. Post LPOF follow up 

H2 

1) On day - 2 of the menstrual cycle LH and FSH 
IL•, ·cls were done. 

2) All patients had ovulation induction with 
clomiphene Citrate 50mg (0,-DJ. 

3) The follicuiM growth monitoring was performed 
for number and size of follicles. 

-t) lnj . human chorionic gonadotrophin (hCG) 5000 
IU Intramu;,culorly was administered once the 
IL•<1ding follicle was of 18 mm in size. 

5) Intrauterine insemination (IUl) was performed 
2-t--tH hour;, later, around O\'Ui<ltion, which was 
confirmed by TVS. 

6) If there wa:-. no conception, then the next cycle 
ll'cl:-> alsollld uced with either clomiphene citrate 
"i() or inCI'l'cl:-.Cd dose (1 OOmg) depending on the 
rl''>l)llil:-.l' ( lf pre,·iou;, treCI tment cycle or combined 

.. 
I 

therapy with humanmL'nopclLh,ll �g�o�n�c�1�d�l�1�t�r�o�~�1�i�n� 

(HMC) 75-150 IL. 
7) The ovulotion induction along\\ Ith lUI I\ ch 

done for at least 3 con:-.ccuti\·e �c�v�c�l�c�~� and llw 
patients were followed up tor 6 month-.. 

Observations and Analysis 

The statistical analy-,is of,tlw obsen cllillnS 1\ ih 
done either by chi-squore test or �s�t�u�d�e�n�t�~� paired �l�-�t�e�~�l�.� 

The p-value of< 0.05 was considered �~�t �. �l�t�i�~�t�i�C�c�l�l�l�\� 

significant. From the final analys1:-., 14 pcltiL·nh were 
excluded due to poor follow up. So, total number ot �c�a�~�c�.�.�,� 

studied was 38. 

The incidence of clinic,ll. �u�l�l�r�c�l�'�>�O�n�l �H�~ �r �, �l�p�h�i�l �,� and 
endocrinologic,1l featurL''> ( L1hlc 1). 

Table I 
The incidence of clinical, ultrasonographic and 
endocrinological features 

Features (n=38) (). 0 ,0 

Infertility Pnmary 3-t WJ."i 
Second on· -t I 0. c., 

Menstrual cycles Regular 1:2 11. ') 

[rregu Ia r 2h 6H."i 
Hirsutism Present II 2Y 

Absent ; -_ I 71 
Obesity Present l..J 37 
(BMI> 25 kg I m 2) Absent 2-l b3 
Necklace pattern Present 2K 73.7 

�A�b�~�c�n�t� ll l Hd 
Hyperechogenic �P�r�e�~�c�n�l� 17 �- �~�-�t�.� 7 
stroma J\b-,ent 21 "i"i .\ 
Testosterone Normol (< l) \I K1.c; 

(ng/dl) Abnormal(> l. <3) 7 l K5 
Leutinising hormone Norm<1l ( <10) 17 H.7 
(mU/ml) Abnonnol (>10) 21 "i"i.3 
LH: FSH mtio Normal (.$. 2) lh -t2 

Abnormal(> 2) 22 "i8 

Among 38 patients who undcn1 cnt 
laparoscopic guided needle puncture of O\',l ri,lil follicle·:-. , 
34 (89.5'1,,) presented with primary infei·lilily and -l 

(10.5%) with secondary infertilit), vvhich indicate-, th,lt 
women with PCOS me infertile primmily. Amongst all 
patients, 12 (31.5°/c,) had regular cycles and 26 (68.5"1o) 

had irregular cycles. Hirsutism was pre sen l in 11 (29'\,) 
women. In 14 (37%) p<ltients obesity (BMI > 25 kg/ m ) 
was present which was determined by mea-,uring bod: 
mass index (BMI ) in kg/ m 2. Mecln \ 'alul' of BM I \\',1-. 2\.:2LI 
kg/ m2 with a stillld<lrd de\'Icltion of 2.51, \.\ ith llliniillllill 
BMI value 19.lkg/ m- and ma>.imum 21'.2 "g Ill 

.:. 
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On pre-tr eatment transvaginal 
�u�l�t�r �a�~�u �n �o�g �r�a�p�h�i �c� evaluation, it was seen that 
characteri ;, tic " necklace" pattern of ovarian follicles was 
pre;,ent in 28 (73.7%) patients. Hy perechogenic ovarian 
stroma as an associated ultrasonographic finding was 
seen only in 17 (44.7'/'o) patients. 

The pre-treatment basal (on day 2-5) levels of 
;,crum LH , FSH and testosterone were noted. The LH 
1 ,1! lll' \\'as abnurma I (> 10 mU I ml ) in 21 patients (55.3%). 
The LH \'aluc \'ctried from 1.7 to 60.f> n1U l ml with a mean 
of U.--±6 ± l:2. l f> mU I ml and FSij value varied from 1.8 
to 15 mU i ml w ith a mean of 6.03 ± 2.62 mUi ml (Table-
2). The pre-treatment LH:FSH ratio was abnormal (>2) 
in 22 (58'X,) pati ents. The mean value of LH:FSH ratio 
was 2.34 ± 1.61 with a range from 0.37 to 6.60. 
Testosterone was in the abnormal range of 1-3 ngl dl in 
7 (18.5"o) patil'nt s only (Table I ). 

Status of leading follicle size-pre & post LPOF 

Before treatment, none of the 38 patients had 
leading folli cle of ;::: 18mm and all these patients were 
found to have multiple small folli cles. After treatment, 
19 (SO'io) patients could develop the leading follicle of;::: 
18mm whil e remaining 19 (SO'X, ) patients had no 
improvement in folli culogenesis. This observation is 
hi ghl y ;, ignifi cant (p=O.OOOOOOS) 

Effect of LPOF on ovulation 

Before the LPOF, all the 38 patients were 
anondatory. Aft er the LPOF, 16 (42.1%) showed the 
evidence of o v ulation, whi ch is a significant 
(p=0.000006) finding whereas in 22 (57.9'/'o) patients 
there were no signs of post-treatment ovulation even with 
clom.iphcne induction. 

Association of follicle size and the ovulation. 

Among all16 patients who ovulated, 14 (87.5%) 
had the leading follicl e size of ;::: 18mm whereas only 2 
(12.5%) did not have large(;::: 18mm) leading follicle. This 
was again highly significant (p=0.00008). While among 
22 anovulatory pati ents, 17 (95.5%) continued to have 
no eff ecti vc folli culogcnesis <:md though 5 ( 4.5%) showed 

Table IV 
Duration of ovulation induction and ovulation 

adequate leading folli cular ;,Jze there v\ �, �1�~� Ill\ ol'ul ,ltltll l 
seen despite the administration of hCC lll Jl'l'l ton (1 <lbl t· 
U). 

Table II 
Association of follicle size and the ovulation 

Post Rx leading follicle Post Rx ovulation 
(n=38) Present (n=16) Absent (n=22) 

z_ 18mm (n=19) 
< 18mm (n=19) 

p=0.00008 

Table III 

1--± (R7.5", ) 
2 ( ! 2.5"o) 

; (-13',) 

1/ (lJ"i')' ',.) 

Association between ovulation inducing drugs and 
ovulation 

Post Rx therapy (n=38) Post Rx ovulation 
Present (n=16) Absent (n=22) 

CCSO (n=21) 
CC100 (n=7) 
CC+HMG (n=lO) 

() (28.5"o) 
4 (57''(,) 
6 (60",;,) 

15 (71 .=;! 1o) 

l (--±3" .. ) 

-! (--±()" .. ) 

For ovulation inducti on , twcn ty onl' ( :21 1 

patients received CCSO mg (0
2
-0J 7 reccin ·d CC I()() mg 

0
2
-DJ , and 10 recei ved CC100 mg (D ,,D) ,1l ong 11 1th 

human menopausal gonadotropins (HMC ) 7"i IL ( J) 

0
10

). Sixteen patients showed signo. ol ll\ ' ul a!Jtlll 
Ovulation was observed in 2H.5'Yo (6121) p<ltienb 11 1tl 1 

CCSO, in 57% (417) with CCLOO and 60" .. (h / lO) \\ 1tl 1 
CC100 & HMC. Whil e remaining 22 pcl l icnh d1d lltl l 
show any ovulatory response. Th io. �~�1�g �n�i�f�i �e�.�.�,� th ,lt 
ovulation rate in patients who underwcntl l'Ol ·, l<., bl'lll'r 
with sequential CC1QO & gonadotropin �t �h�L �· �r�a�~�1�\�'�.� ( I able· 
Ill). 

Duration of ovulation induction and ovulation 

On studying the associati on ol durati on ol 
therapy and ovulation, it was seen that among �a �l�l�t�h �o�~�t �·� 

16 patients who showed signs of ovulation, --± (2 atll'r 
CCSO, 1 after CC100, 1 after CC100 & HMC) h,1d 
ovulation within 2 months, 11 (--±with CC50, 1 v\ ith 
CC100, 4 with CC100 & HMC) w ithin :2--1 �m �o �n�t �h�~� .111d 
only 1 (after CClO & HMC) showl'd ;,ignc, of o\'l il <lllt lll 

Post Rx duration 
(months) 

Post Rx therapy & ovulation present (n=16) 

< 2 (n=4) 
> 2 to ::::; 4 (n=l1 ) 
> 4to < A(n=1) 

• 

CCSO (n=6) CClOO (n=4) CC+HMG (n=6) 
2 1 1 
4 3 



:,uchctn jillrialet nl 

Table V 
Compari son of ovul ation rates (OR) and pregnancy rates (PR) with various puncture techniques(%,) 

Au thors Procedure OR PR 

�~�t�e�i�n� & I �L�'�\�'�e�n�t�h�e�~�l�,� 1935 Q,·arian wedge resection 80 2'=i 

C.oldzicher et al, 1 Y81 Ovarian wedge resection 80 6'\ 

�C�j�o�n�n�a�e�~�,� 1 Yli-1 Ovc1rian electrocautery 92 liO 
�C�r�e�c�n�b�l�e�~�l�l� & �C�a�~�p�e�r�,� 1987 Ovarian electrocautery 83 6b 

Huber ct al, l Yli8 Ovarian laser drilling 62 
Damcll & Miller, 1 Y89 Ovarian laser drilling 70 '=ih 

fulandi & Took, I Y91i �O�v�e�~�r�i�a�n� electrocautery 88 70 
Current '>tudy Ovarian needle puncture 42 jq 

v. ithin 4-6 months �(�T�e�~�b�l�e� IV). 

Ovul atio n and Pregnancy rates 

Out of 16 patients who responded to treatment 
by showing ovuL1tion, only 3 (19'X,) conceived wi thin 6 
month;, of follow up whereas no conception was seen in 
remaining 13 (81'\,) patients. 

Discussion 

The mechanisms by which the needle punctures 
act arc �d�e�~�t�r�u�c�t�i�o�n� of thick ovarian capsule and the 
draining out of androgen rich fluid from the ovary. This 
lead;, to the normal milieu of hormonal 
microenvironment which in turn will help in ovulation 
and regulari;,ation of the menstrual cycles. 

The ob;,ervations of the present study 
demonstrate that clirtical characteristics of PCOS coexist 
with the altered endocrinological status and the classical 
morphological transformation of this syndrome, which 
can be detected by ultrasound examination. On 
comparing the LH levels, LH:FSH ratio, and testosterone 
lf'vels a;, diagnostic criteria in PCOS subjects, it is 
ob;,en ed that the mcidencc of abnormal values ranges 
from -lO-bO"., (Van et al, 1997, Fox & Corrison, 1991, 
Lourd-., & Neus, 199-J.). The characteristic sonographrc 
picture of ovanes showing "necklace" pattern of 
m icrocysts, is observed in more than 70% and 
hyperechogenic stroma in 50-70'X, patients (Adams et 
al, 1986, J\rdeans ct al, 1991). These wide ranges of 
incidence;, arc mainly explained by the subjective 
\'clfiation or varied settings of the ultrasound machine. 

These discrepancies of the clinical, 
endocrinological, or ultrasonographical criteria suggest 
that none of them individually has the" gold standard" 
diagnostic value. 

In cases in which ovulation was seen, 87.5% 
had leading follicle of 18 mm. This supports the view of 
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Dickey et al (1993) that if the leading foll1clc t.., > 18mm 
the ovulation rate is better. Gjonnaess ( 198-J.) found that 
92°/c, patients ovulated within 4 month:'> of electrocautery. 
In the current study where simple needle puncture" were 
performed, among all patients who showed e\·idence ol 
ovulation, 93.7% ovulated within 4 months of punctures. 
This supports the fact that the effect of c,urgery is the 
maximum wi th in first 4-6 month;,. 

After cauterizing the ovary at h-10 point-. 
Gjonnaess (1984) found that the ovulation rate w,1.., 
92.3''l'o, w hereas it was 66.7'\, if less thclll 6 cauten 
punctures were made. In the current study, a fll'r making 
8-10 simple needle punctures u1 each ovary the o\'Ldat1on 
rate was 42'7:,, suggesting that though the number of 
simple punctures was equal or le;,s than that ol 
cauterized points, the extent of stromal damage would 
have been far less, theoretically, giving!('"' ''' ulation 
rates in this study. 

On comparing the average m·ulation rc1te 111 
relation to different techniques by different clllthors cb 
given in Table V, i t is found that average ovulation rate 
after wedge resection is 80%, after biopsy 60"o, after la;,er 
surgery 70% and after electrocautery 85"\,. Where'd'> in 
this study of simple needle puncture techniquL', it i;, onh 
42%. Sim ilarly, the pregnancy rate is low in com p.1ri;,on 
to other techniques. 

This indicates that results in terms ol onilation 
and pregnancy rates are less after c;i m p iL' need lc 
p uncture in comparison to other surgical method" 
suggesting that only drainage of androgen rich fluid and 
inadequate stromal destruction is not sufficient enough 
to induce ovulation in anovulatory PCOS pat1enh. 

Conclusion 

The available results and circum::,tanti,11 
evidences suggest that LPOF improves the ovulation rate 
in otherwise ovulation induction resistant infertile 
women with PCOS. LPOF shows better rec,ponsc to 



ondatwn treatment. LPOF can be used as one of the 
surgical O\'ulation induction method and has a place in 
the management of the resistant cases of PCOS. But this 
treatment is much less successful than wedge resection, 
biopsy, laser drilling & electrocautery. 
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