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ABSTRACT:  

Background: Polycystic ovary syndrome (PCOS) is one of the most common 

endocrine disorders and the leading cause of anovulatory infertility in women of 

reproductive age. Ovulation can be induced with either clomiphene citrate (CC) or 

exogenous gonadotropins or laparoscopic ovarian drilling (LOD) in women with COS.  

Objectives: Correlation between pre-ovarian drilling LH levels and subsequent 

spontaneous ovulation following the procedure.  Methods: Prospective interventional 

study including 113 of primary and secondary infertility, clomiphene resistant 

patients with PCOS. The selected patients were directed to have LOD. Ovulation was 

diagnosed by detection of mature follicles by transvaginal ultrasound, confirmed by 

day 21 progesterone of the menstrual cycle. LH assays were done before and 3 

months after the procedure. Results: Using ROC to assess the prognostic value of 

LH, it was found that LH ˃  12.1 IU/l was associated with highest spontaneous 

ovulation after LOD (sensitivity of 88.7% and specificity of 75.9% with AUC of 0.88 

(95% CI: 0.80 - 0.94). Conclusions: Pre-drilling LH levels could be useful predictors 

of spontaneous ovulation after LOD.  
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INTRODUCTION:  

Polycystic ovary syndrome is a frequent disorder, affecting approximately 5–

10% of infertile women; it can represent more than 80% of cases of infertility due to 

anovulation (Api, 2009). The main goal of treatment is the induction of mono-

ovulatory cycles. Weight loss and clomiphene citrate (CC) are the first-line 

components of patients treatment before gonadotropins are used. But, approximately 

25% of patients fail to ovulate and require alternative treatment (Berger and Bates, 

2014).  

The second possible line of therapy is exogenous gonadotropins or 

laparoscopic ovarian drilling (LOD), both modalities have a comparable live birth and 

miscarriage rate (Homburg, 2005). However, during gonadotropins administration, 

there is a high risk of ovarian hyper-stimulation and multiple pregnancies. So, 

surgery with LOD is often used before gonadotropins in order to obtain normal 

ovulatory cycles. 

 A “stepwise approach” to the management of infertility in PCOS will permit 

most patients to achieve pregnancy and a live birth (Abu Hashim et al., 2013):  

1. Appropriate life style, such as diet and physical exercises in order to reduce 

weight. 

2. Oral medication agents including CC, Letrozole (aromatase inhibitors) and 

Metformin (insulin sensitizers) in patients with glucose intolerance and obesity 

. 

3. The LOD particularly when there are other indications for laparoscopy, also if 

the patients failed to get pregnant after conventional methods of ovulation 

induction. 

4. In vitro fertilization (IVF) is indicated in the treatment of PCOS-associated 

infertility with high success rates, if the previous steps are failed.  

 Almost three decades after the first report of LOD using a unipolar electrode 

by Halvard  Gjönnaess, it was proposed as a less invasive alternative than bilateral 

ovarian wedge resection; till now, many controversies are still not clarified ovarian 
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drilling mechanism of action and what is the best and cost-effective in the treatment 

of PCOS (Hashim, 2015). LOD puts the patient at risk for ovarian damage. A 

reduction in the ovarian reserve and in the worst case ovarian failure has been 

reported to be rare but possible complications of surgery for PCOS (Hashim, 2015). 

In addition, adhesion formation with subsequent impairment of fertility may occur 

after LOD (Mercorio et al., 2008).  

Identifying predictors of success of LOD is an important issue for improving its 

outcome and avoiding unnecessary surgery with possible risks of diminishing the 

ovarian reserve and other surgical complications in patients who are likely to be LOD 

non-responders (Mercorio, 2008). Both the absolute level of LH and its relationship 

to FSH levels are significantly elevated in PCOS women as compared with controls 

(Abu Hashim et al., 2013), this is due to increased amplitude and frequency of LH 

pulses (Seow et al., 2008). 

The potential negative actions of LH on human reproduction are highly 

controversial. Some authors have suggested that high LH levels could have 

detrimental effects on oocyte maturity and fertilization as well as lower pregnancy 

and higher miscarriage rates (Pasquali et al., 2006). 

Because androgen production by theca cells is LH dependent, it would seem to 

follow that the elevated levels of LH seen in women with PCOS leads to increased 

ovarian androgen production and anovulation (Pasquali et al., 2006).
        

So, the aim of this study was to test the prognostic value of day 3 LH in 

predicting the ovarian response to LOD in patients with PCOS to avoid unnecessary 

LOD in PCOS. 

 

PATIENTS AND METHODS: 

The present study is a prospective clinical trial included 113 PCOS CC 

resistance women .Patients were recruited from patients who attended to outpatient 

clinic at SAYED GALAL Hospital complaining of primary and secondary infertility 

between January 2016 – September 2016. 
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Inclusion criteria: 

Patients chosen were between 20-35 years old, CC resistance, body mass 

index (BMI) 20-30 kg/m2, agreement for participation in the study, patients chosen 

didn’t receive any hormonal treatment or induction of ovulation in the previous cycle 

prior to the target study cycle, normal semen analysis, normal uterine cavity and 

bilateral tubal patency were other criteria of inclusion and according to the criteria 

for diagnosis of PCOS (Rotterdam ESHRE/ASRM, 2003): 

The patients were selected according to the Rotterdam criteria: History 

suggesting of oligo-and/or amenorrhea, clinical signs of hyperandrogenism 

(hirsutism or acne) and/or biochemical signs and polycystic ovaries by TVUS :( 

presence of 12 follicles or more in each ovary measuring 2-9mm in diameter and/or 

increase ovarian volume (>10ml) at least two criteria are present. 

Exclusion criteria:  

Age > 35 and < 20 years old, BMI > 30 and < 20 Kg/m2, patients showing 

evidence of hyper or hypothyroidism and hyperprolactinaemia,  patients who received 

hormonal treatment or induction of ovulation in the previous cycle prior to the target 

study cycle (may affect basal level of hormones), patient with oligo or hypomenorhea 

due to causes other than  PCOS, patients having organic pelvic disease 

(endometriosis, leiomyoma, PID, endometrioma or ovarian cyst), husband semen 

abnormalities, patients with FSH> 15 mIU/ml and patients refusing participation in 

the study. The study was approved by Al Azhar University Department of Obstetrics 

and Gynecology Ethical Committee, September 2015. 

               All study participants were subjected to the following: 

History taking: Including symptoms of androgen excess such as acne or hirsutism, 

menstrual irregularities and medications for induction of ovulation. 

Clinical examination: Height, bodyweight, BMI and evidence of associated hirsutism 

or galactorrhea. 
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Basal hormonal assay: Serum LH, FSH and testosterone, TSH and prolactin to 

detect any hormonal issue before proceeding in LOD and to exclude the patient with 

any abnormality from the study. 

All samples were measured in the early follicular phase (day 3). PCOS patients 

presenting with oligo or hypomenorhea were instructed to come on day 3 of a natural 

cycle. Patients who received hormonal therapy for withdrawal bleeding to start 

induction of ovulation were excluded from the study in order to have an accurate 

estimate of basal LH. 

The concentrations of FSH, LH, TSH and prolactin were assessed using 

reagents supplied by Dpc (Diagnostic Products Corporation, 5700 west 96th St., Los 

Angeles) by enzyme chemiluminescence immunoassay. 

Ultrasonography:  

 Ultrasound characteristics must include either more than 12 follicles 

measuring 2 mm to 9 mm in diameter or increased ovarian volume exceeding 10 

cm3. These specifications were agreed upon at the Rotterdam Consensus Workshop 

on PCOS in 2003 (Carolyn et al., 2009). 

Treatment Protocol and Follow up: 

All patients were subjected to LOD by 3 or 4 puncture to each ovary in post 

menstrual period in the same cycle by the same surgeon .A monopolar electro 

cautery current at a 40-W power is used for 4 seconds. Each puncture is about 4 mm 

in diameter and 6-8 mm in depth. Serum progesterone: blood samples were taken in 

day 21 of the next cycles. The concentrations of progesterone (mid-luteal) were 

assayed using reagents supplied by Dpc by enzyme chemiluminescence 

immunoassay. 

Patients underwent regular follow-up (for 6 months after LOD) including: 

Ultrasound monitoring of the follicle growth, measurements of day 3 LH and day 21 

progesterone of their menstrual cycles. In case a patient did not menstruate after 

LOD, bleeding was induced by administration of progesterone after a maximum of 40 
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days after LOD. Patients were followed-up after LOD with monthly visits. Patients 

were not allowed to use CC for a minimum of six months after LOD.  

Sample size justification: 

MedCalc® version 12.3.0.0 program was used for calculations of sample size, 

statistical calculator based on 95% confidence interval and power of the study 80% 

with α error 5%, According to a previous study (Mohamed Rezk et al., 2016), showed 

that the using ROC to assess the prognostic value of LH was found that 15.2 IU/l 

was associated with no ovulation after LOD (and sensitivity of 71% and specificity of 

73% with AUC of .792 and p-value < 0.001), So it can be relied upon in this study, 

based on this assumption, sample size was calculated according  to these values 

produced a minimal samples size of 113 cases were enough to find such a difference. 

Assuming a drop-out ratio of 11%, the sample size will be 100 cases. Patients were 

included according to the following criteria: 

Statistical Analysis: 

The data were coded, entered and processed on an IBM-PC compatible 

computer using SPSS (version 11). Qualitative data was presented as number and 

percent as mean ± SD.  Student t-test was used to compare between two groups. The 

ROC curve was performed to discriminate diseased cases from normal cases. P < 

0.05 was considered the cut-off value for significance. 

 

RESULTS: 

One hundred of 113 patients underwent regular follow up examinations. 

Thirteen patients were lost to follow-up and were excluded from the study. Sixteen of 

100 patients became spontaneously pregnant within six months after LOD. 

Pregnancy was confirmed by determination of β-HCG serum levels and vaginal 

ultrasound.  

Ovulation was detected by the presence of mature follicles by transvaginal 

ultrasound, confirmed by day 21 progesterone of the menstrual cycle.  Ovulation was 

considered satisfactory if the transvaginal ultrasound revealed a graph of at least one 

http://www.sciencedirect.com/science/article/pii/S1110569015300583
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follicle at size of 16 mm or more with subsequent evidence of follicle rupture or day 

21 progesterone concentration >10 ng/ml (>32 nmol/l) or higher was generally 

considered to be consistent with ovulation (Hugues et al., 2006). 

 

According to ovulation patients were divided into two groups: 

Group (I): patients with spontaneous ovulation include 71 women. 

Group (II): patients with persistent anovulation include 29 women. 

Preoperative measurement of hormonal parameters was done at day 3 of 

menstrual cycle. Table 1 shows the details of preoperative hormone levels of all 100 

study patients. 

 

Table (1): Patient characteristics and preoperative measurements of hormonal 

parameters 

 

Demographic Data Mean ±SD 

Age (years) 28.2 ± 4.7 

Body mass index (kg/m2) 26.5 ± 4.4 

Patients with primary infertility 69 (69.0%) 

Patients with secondary infertility 31 (31.0%) 

LH (IU/l) 15.1 ± 6.0 

FSH (IU/l) 6.2 ± 1.7 

Testosterone (ng/ml) 0.8 ± 0.4 
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Table (2): Comparison between patients of Group (I) and Group (II) as regards age (years), 

BMI (kg/m2)  and hormonal parameters 

 
Group I Group II 

Mean± SD Mean± SD T P-value 

Age (years) 26.2±4.4 27.1±4.2 0.876 0.433 

BMI (kg/m2) 27.9±4.4 28.8±5.4 0.442 0.118 

LH (IU/l) 17.3±5.3 9.9±4.1 6.181 <0.001 

FSH (IU/l) 6.4±1.6 5.8±1.9 0.781 0.092 

Testosterone (ng/ml) 0.81±0.4 0.7±0.3 1.334 0.185 

 

There was no statistically significant difference between patients with and 

without spontaneous ovulation as regard age (years), BMI, FSH and Testosterone 

(ng/ml) and highly statistically significant difference as regard LH. In other words, 

patient with high level of LH pre-operative is more liable to spontaneous ovulation 

after drilling. 

 

Table (3): Diagnostic Performance of LH in Discrimination of LH<12.1 IU/I and LH>12.1 

IU/I as regard pre-operative LH 

 

LH >12.1 IU/l 

Sensitivity (%) 88.7 (95% CI 79.0-95.0) 

Specifity (%) 75.9 (95% CI 56.5-89.7) 

Positive predictive value (%) 90.0 (95% CI 80.5-95.8) 

Negative predictive value (%) 73.3 (95% CI 54.1-87.7) 

 

For LH the AUC of the ROC curve was 0.88 (95% CI: 0.80 - 0.94). In order to 

maximize the sum of positive and negative predictive values, a cut-off of 12.1 IU/l for 
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LH was evaluated. Sixty-three of 70 (90.0%) patients with elevated LH ovulated 

spontaneously after LOD. Among patients with LH below the cut-off, spontaneous 

ovulation was found in 8/30 (26.7%). Sensitivity, specificity, positive predictive value 

(PPV), and negative predictive value (NPV) to predict spontaneous ovulation are given 

in Table 3. 

For LH the AUC of the ROC curve was 0.88 (95% CI: 0.80 - 0.94). In order to 

maximize the sum of positive and negative predictive values, a cut-off of 12.1 IU/l for 

LH was evaluated. Sixty-three of 70 (90.0%) patients with elevated LH ovulated 

spontaneously after LOD. Among patients with LH below the cut-off, spontaneous 

ovulation was found in 8/30 (26.7%). Sensitivity, specificity, positive predictive value 

(PPV), and negative predictive value (NPV) to predict spontaneous ovulation are given 

in Table 3. 
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Fig. (1): Roc curve sensitivity and specificity according LH 
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Table (4): Comparison between group (I) and group (II) as regard pre and  

post-operative LH  

 

Preoperative 

LH 

Postoperative 

LH P-value* 

Total study population 15.1±6.0 6.4±4.0 <0.001 

Group I 17.3±4.6 5.5 ± 4.3 <0.001 

Group II 9.9±2.2 7.1 ± 3.3 0.035 

P-value <0.001 (HS)  0.071 (NS)  

 

From this table, it was found that the first postoperative measurement of 

hormonal parameters was done 30.1 ± 17.1 days after the operation. Statistically 

significant declines of both parameters were found in all patient groups. 

Discussion. 

PCOS is defined by ESHRE/ASRM as the presence of any two of the following 

three criteria: (i) polycystic ovaries by transvaginal ultrasound; (ii) oligomenorrhea- 

/anovulation; and/or (iii) clinical or biochemical evidence of hyperandroginism 

(Rotterdam ESHRE/ASRM, 2003). PCOS may be the leading cause of infertility 

(Overbeek and Lambalk, 2009) .Because androgen production by theca cells is LH 

dependent, it would seem to follow that the elevated levels of LH seen in women with 

PCOS leads to increased ovarian androgen production and anovulation  (Rotterdam 

ESHRE/ASRM, 2003) 

In this study, we have investigated the relationship between pre-operative 

basal serum LH and ovarian response after LOD in one hundred PCOS patients. In 

the current study we have no serious complications and spontaneous ovulation 

within six months after LOD was found in 71/100 patients (71.0%).  

The results of the present study showed that there is a significant decrease of 

LH level after laparoscopic ovarian drilling in group I, with spontaneous ovulation 

when compared to group II. This indicated that LOD may have an important role in 
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improving the ovarian response; the reasons for the effectiveness of LOD have not 

been explained. The most probable explanations include: (1) promotion of ovulation 

and maturation of the follicle caused by reduction of ovarian stroma which leads to 

reduced concentration of androgens in the follicular fluid, and (2) restoration of 

normal gonadotropin secretion as a result of an androgen deficiency-induced 

reduction in estrogen levels (Berger and Bates, 2014). The beneficial effect of an 

increased FSH secretion on the growth and maturation of the follicles resulting from 

the impaired secretion of inhibin, and supersensivity of the follicle to growth factors, 

especially IGF-1 may be other desirable consequences of surgery (Farquhar et al., 

2012). 

In our study significantly higher preoperative LH levels were found in 

responders to LOD compared to non-responders ,it was found that LH ˃  12.1 IU/l 

was associated with highest spontaneous ovulation after LOD (sensitivity of 88.7% 

and specificity of 75.9% with AUC of 0.88 (95% CI: 0.80 - 0.94). 

Serum LH and LOD outcome evidence from prospective and retrospective 

studies found that women with higher preoperative LH levels responded better to 

LOD than those with lower LH levels, with a cut off at least 10 IU/L. In a 

retrospective study entailing 100 CC-resistant PCOS patients pretreated with 

metformin. Ott et al. (2009), investigated LH, FSH, testosterone and 

androstenedione as predictors of spontaneous ovulation within 3 months after LOD, 

 Spontaneous ovulation occurred in 90.0 % of patients with LH ˃  12.1 IU/L vs. 

26.7 % with LH ˂ 12.1 IU/L. The sensitivity and positive predictive values using this 

cut-off level for LH as a predictor of spontaneous ovulation after LOD were 88.7 %(95 

% CI 79.0–95.0 %), and 90 % (95 % CI 80.5–95.8 %) respectively (Ott et al., 2009). 

This cut-off (12 IU/L) is in agreement to that previously reported by (Abdel 

Gadir et al., 1993), who examined 29 patients with PCOS before and after LOD, 

meanwhile Li et al. (1998) in another retrospective study reported that 10 IU/L was 

an optimal cut-off for the prediction of LOD success among 111 women with PCOS. 

 This is in accordance with a study published by Hayashi demonstrating a good 

ovulation response in women with clomiphene citrate-resistant PCOS when the 
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preoperative LH level was higher than 8.0 IU/l (sensitivity 73%, positive predictive 

value 92%) (Hayashi et al., 2005).  

 We used a univariate and a multivariate regression model in order to identify 

independent predictors of spontaneous ovulation after LOD. In the multivariate 

analysis, LH was significantly associated with spontaneous ovulation after LOD.  

In the current study, there was no statistical significant difference between 

two groups as regards the mean age, BMI, parity and duration of infertility. Also, 

there was no statistical significant difference between two groups as regards the 

mean FSH and testosterone. 

          By setting the LH cut-off to 12.1 IU/l in our study, a sensitivity of 89% and a 

positive predictive value of 90% were reached. In our study there is decrease in LH 

levels post laparoscopic ovarian drilling and the marked decrease was found in 

patients who were with higher pre-operative LH level and who show spontaneous 

ovulation.  This is in accordance with the results of study by Al-Ojaimi ,  (2004)  that 

found that responders who ovulated spontaneously after the drilling were obese and 

had higher preoperative LH levels and the LH-FSH ratio. Both responders and non-

responders showed a significant decline in LH with a significant increase in FSH 

(Sunj et al., 2013). 

 

CONCLUSION OF THE STUDY:  

We consider preoperative LH levels potentially helpful tools, which allow for 

the prediction of the therapeutic outcome of LOD. Further larger studies are 

warranted to confirm these findings. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ojaimi%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=15322594
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    للتنبؤللتنبؤمن الدورة الشهرية من الدورة الشهرية   اليوم الثالثاليوم الثالث  يفيفهلرمون املصفر هلرمون املصفر لقياس القياس ا  القيمة التكهنيةالقيمة التكهنية
  مرضى متالزمة التكيس املتعدد للمبيضمرضى متالزمة التكيس املتعدد للمبيض  املبيضي يفاملبيضي يفباالستجابة املبيضية للتثقيب باالستجابة املبيضية للتثقيب 

  

 **محمد الحلو يهابإ، *أحمد شعبان محمد

   جامعة األزهر )القاهرة( -كلية الطب ، قسم التوليد وأمراض النساء*

   جامعة األزهر )دمياط( -كلية الطب، قسم التوليد وأمراض النساء **

 

 : خلفية البحث

الصماء التي  متالزمة المبيض عديد الحويصالت هي من أحد أهم أمراض الغدد
تصيب السيدات في سن البلوغ وما بعدها، وقد تظهر أعراض هذا المرض بأشكال 

يضين باستخدام الموجات فوق الصوتية مختلفة تتراوح بين مجرد اكتشاف تكيس المب
فقط دون ظهور أي أعراض إكلينيكية، و بين وجود أحد اإلعراض التالية منفردة أو 

ضافة إالطمث وفرط إفراز هرمون الذكورة )األندروجين( والعقم  بمجتمعة: اضطرا
الج من شأنها الحث على التبويض لى السمنة. وقد تم استحداث وسائل عديدة للعإ
 مل على استعادة الخصوبة لدى تلك السيدات.العو

 

 :الهدف من البحث

الهدف من هذا البحث هو دراسة القيمة التكهنية للهرمون المصفر في اليوم   
الثالث من الدورة الشهرية للتنبؤ باالستجابة المبيضية للتثقيب المبيضي في مرضى 

  .متالزمة التكيس المتعدد للمبيض

 

 ده البحثية:منهاج البحث والما

سيد جالل  للنساء والتوليد بكلية الطب جامعة  يتم إجراء هذه الدراسة بمستشف -
سيدة من المترددات علي عيادة المستشفى ويعانين  011زهر حيث تم اختيار األ

وليا أو ثانويا  الناتج عن متالزمة المبيض عديد أنجاب سواءا كان من تأخر اإل
-01مر المريضة يتراوح بين الت بحيث يكون عالحويصالت .وقد تم اختيار الحا

. وقد تم قياس 0كجم/م 01-01كما يكون معامل كتلة الجسم بين سنه،  01
مستوى الهرمون المصفر والهورمون المحفز في اليوم الثالث من الدورة 

يضا تم قياس هرمون اللبن وهرمون أكما تم قياس هرمون الذكورة.  ،الطمثية
من سالمة المرضى من أي اضطراب بهم وخروج الحاالت  الغدة الدرقية للتأكد

ى اضطراب بهم من الدراسة.  وقد تم عمل منظار بطن جراحي أالتي تعانى من 
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لجميع الحاالت مع تثقيب المبيض سواءا مبيض واحد أو اثنين في فترة ما بعد 
أشهر بعد عملية تثقيب المبيض  6الطمث ولقد استمرت متابعة الحاالت لمدة 

 تي:عمل اآل ث تمحي

 عمل موجات صوتية لمتابعة التبويض. -

 قياس الهرمون المصفر بعد العملية. -

 من دورة الطمث. 00قياس هرمون البروجيستيرون في اليوم  -

  

 نتائج البحث:

وكذلك نسبة هرمون البروجستيرون في  ،اعتمادا  على نتيجة متابعة التبويض
 لى مجموعتين:إبناءا على ذلك من دورة الطمث تم تقسيم المرضى  00اليوم 

 حالة التي حدث لها تبويض. 10تتكون من  المجموعة األولى:    

 حالة لم يحدث لها تبويض. 02تتكون من  المجموعة الثانية :    

 ،ولقد تمت المقارنة بين المجموعتين اعتمادا على السن ومعامل كتلة الجسم
ب وهرمون الذكورة. ثم عمل وكذلك الهرمون المصفر والهرمون المحفز للجري

 ءلى مؤشر للتبوإبحث على عامل أحادي وعوامل متعددة مع بعضها للوصول 
 باالستجابة للتثقيب المبيضي في مرضى متالزمة التكيس المتعدد.

تم عمل  مقارنة بين الهرمون المصفر قبل العملية وبعد العملية. ثم مالحظة  
مبيضي حيث لوحظ هبوط شديد في نسبته بعد تأثر نسبة الهرمون المصفر بالتثقيب ال

 العملية عن قبلها وخاصة في أفراد المجموعة األولى.

أثبتت نتائج هذا البحث أن قياس الهرمون المصفر في الدم في اليوم الثالث من 
لى الهرمون المحفز قد يكون مؤشر إالدورة الطمثية وقياس نسبة الهرمون المصفر 

للتثقيب المبيضي في مرضى متالزمة التكيس المتعدد  ةمبيضيجيد للتكهن باالستجابة ال
ن التنبؤ باالستجابة المبيضية قد يحمى الكثير من المرضى ذوى إيضا فأللمبيض . 

االستجابة الضعيفة من مضاعفات التثقيب المبيضي من التصاقات بعد العملية وتأثر 
 .المخزون المبيضي

  

  


