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ABSTRACT

Background: Laparoscopic ovarian drilling (LOD) is an alternative method for ovulation induction in clomiphene
citrate (CC) resistant polycystic ovary syndrome (PCOS) patients instead of gonadotropins. Objective were to identify
the changes in clinical and biochemical profiles and the ovulation and pregnancy rate following LOD in CC resistant
PCOS patients.

Methods: It was an interventional study infertility unit, department of obstetrics and gynecology, Bangabandhu Sheikh
Mujib medical university, Dhaka, between from July 2014 to June 2015. Changes of the above-mentioned parameters
were recorded during follow up of patients after LOD. The information is collected and recorded in the preset
guestionnaire.

Results: The characteristics of study population were same before LOD and following LOD. Before LOD, infrequent
menstruation was present in 83.3% patients whereas regular menstruation was found in 58.3% patients after 6 months
following LOD. Endometrial thickness <8 was found in 100.0% in before LOD and endometrial thickness >8 was found
in 70.0% after 6 month following LOD. Ovulation was found in 25.0% in after 3-month LOD and was found in 70.0%
after 6 months following LOD. Pregnancy was found in 20.0% after 3 months following LOD and 50.0% in after 6
months following LOD. Ovulation and pregnancy outcome was significantly higher in after 6 months following LOD.
Conclusions: LOD produces long-term improvement in menstrual regularity and reproductive performance. A
sustained improvement observed in acne and BMI. Ovulation and pregnancy were found in 70% and 50.0% respectively
after 6 months following LOD.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is the most common
endocrine disorder affecting 5-10% of women of
reproductive age 1 but the prevalence of PCOS among the
infertile women are 15% to 20%, accounting for at least
75% of PCOS presenting with anovulatory infertility.* It is
characterized by a heterogeneous group of disorders that
occur in varied combinations including: acne, hirsutism,
oligomenorrhea or amenorrhea and elevated body mass

index (BMI), biochemical (elevated circulating androgens
and/or LH and evidence of insulin resistance) and/or
ultrasound features of polycystic ovaries (increased
ovarian volume >10 ml and/or number of small follicles
>12.2 Although the underlying pathophysiology of PCOS
remain uncertain, current evidence suggests that ovarian
hyper secretion of androgen is the primary disorder in
PCOS.® The diagnosis of PCOS was based on the
following criteria appointed by Rotterdam criteria 2003,
concluding that diagnosis of PCOS should be based on at
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least two out of three major criteria 1) Oligo/anovulation
2) Clinical or biochemical sign of hyperandrogenism and
3) Polycystic ovaries and also excluded other androgen
excess disorder.* The 2006 androgen excess (AE) PCOS
society criteria allowed that PCOS could be considered a
sign of ovarian dysfunction, but again emphasized that
PCOS is characterized first and foremost by
hyperandrogenism including women with either
oligo/amenorrhea or PCOS but excluding those having
neither hyperandrogenemia nor hirsutism. Most women of
PCOS with anovulation are treated with CC to induce
ovulation but 10-20% will remain resistant. Insulin
resistance with compensatory hyperinsulinemia is a
prominent feature of the syndrome and appears to have a
patho-physiological role in the hyperandrogenism of the
disorder. Hyperinsulinemia results in increased ovarian
androgen biosynthesis and decreased sex-hormone-
binding globulin synthesis from the liver, leading to
increased bioavailability of free androgen. The excess in
local ovarian androgen augmented by hyperinsulinemia
causes premature follicular atresia and anovulation.
The excess in local ovarian androgen augmented by
hyperinsulinemia causes premature follicular atresia and
anovulation.
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Figure 1: Flow chart.

LOD has been widely used to induce ovulation in PCOS
women who are CC resistant. In this study we shall
identify the wvarious clinical, biochemical, and
ultrasonography factors that are affected by LOD and
clinical response to LOD in a larger series of PCOS
patients. We were able to report the beneficial effects of
LOD in the responders. Dwan et al and Liguori et al have
reported that beneficial effects were found after
electrocauterization whereas Amer et al have reported that
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there was an improvement in hirsutism in 25% of
patients.>’

Figure 2

The 40% in acne in cases treated with LOD. Lemieux has
reported that there was a fall of testosterone by 48%.8
Felemban et al has reported a post operative adhesion rate
of 27%.° Tulandi et al measured ovarian volume by 3D
USG in CC resistant PCOS patients undergoing LOD.% In
this study we shall identify the various clinical,
biochemical, and ultrasonography factors that are affected
by LOD and clinical response to LOD in a larger series of
PCOS patients. We were able to report the beneficial
effects of LOD in the responders. In this study we shall
identify the wvarious clinical, biochemical, and
ultrasonography factors that are affected by LOD and
clinical response to LOD in a larger series of PCOS
patients. We were able to report the beneficial effects of
LOD in the responders.

Figure 3: (A and B) Ovary-sag.
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The changes in clinical parameters (Acne, BMI, menstrual
cycle patterns) following LOD were recorded every
monthly for 6 months. The changes of biochemical
parameters (day 2 serum LH and serum FSH, serum
testosterone, OGTT and fasting insulin), were recorded
after 6 months following LOD. The changes of
sonographic parameters (ovarian volume, follicular
development, endometrial thickness and ovulation) were
done monthly for 6 cycles. Ovulation is diagnosed by
follicular collapse and decrease follicular size, collection
of fluid in pouch of Douglas, and absence of triple layer in
the endometrium. Pregnancy was diagnosed by
quantitative estimation of serum [ hCG. Biochemical
pregnancy (Serum B hCG> 5 IU/ml) 2 weeks after
sonographic evidence of ovulation. Pregnancy was
recorded following missed period by serum  hCG and
presence of intrauterine sac by USG total follow up was
done. After 3 months as well as 6 months of the following
LOD.

METHODS

This is an interventional study which was carried out in the
infertility OPD, department of obstetrics and gynecology,
Bangabandhu Sheikh Mujib medical university, Dhaka
between July 2014 to June 2015. Total of 66 patients were
included in this study fulfilled inclusion criteria. However,
6 patients had to be excluded from the study due to drop
out. In this study, complete history, physical examination,
basal level of day 2 serum FSH and LH, and testosterone
hormones OGTT and fasting insulin level were done
before LOD. The characteristics of the study population
(cc resistant PCOS patients) before LOD and after LOD
were same and study were done on same group of patients.
They were evaluated for clinical and biochemical
parameters and TVS findings. In this way, the study
populations before LOD group were selected as control for
the current study and it was a historical control. The
changes in all the parameters were recorded following
LOD group. In this way, they were selected as cases for
the study. LOD-A specially designed diathermy probe

using monopolar coagulating current at 40W power
setting, four to six punctures were made in each ovary.
Depending on its size, 4 mm in depth and the duration of
each penetration was 4 seconds. Following LOD, changes
of clinical, biochemical and sonographic parameters and
the outcome of LOD in terms of ovulation and pregnancy
were recorded.

RESULTS

Total 66 CC resistant PCOS patients were included in this
study with maintaining inclusion criteria. However, among
them, six were excluded from the study due to drop out.
Finally, 60 cases were included in this study. In this study,
a complete history, physical examination was done. Basal
level of day 2 serum FSH and LH, and serum testosterone
OGTT and fasting insulin level were recorded. All these
clinical, biochemical and radiological parameters were
repeated in the follow up period to identify the changes in
clinical and biochemical profile and the ovulation and
pregnancy rate following LOD. LOD has been widely used
to induce ovulation in PCOS women who are CC resistant.
It was observed that regular menstrual cycle was found in
16.7% patients before LOD and was found in 58.3%
patients after 6 months following LOD. Acne was found in
36.7% patients before LOD and was found in 21.7%
patients after 6 months following LOD. BMI (>25 kg/m?)
was found in 71.7% patients before LOD and was found in
50.0% patients 6 month following LOD. Mean LH level
was found in 17.6£4.6 mIU/min before LOD and was
found in 9.0£0.6 mlU/ml after 6 month following
laparoscopic ovarian drilling. Mean testosterone was
found in 31.1+12.7 ngm/dl patients before LOD and was
found in 16.6+0.8 ngm/dl after 6 months following LOD.
Mean fasting insulin was found in 21.9+4.3 pU/ml before
LOD and was found in16.4+0.9 pU/ml after 6 month
following LOD. Mean OGTT was found in 8.3+1.1
mmol/L in before LOD and was found in 7.3+0.3 mmol/L
6 month following LOD which were statistically
significant (p<0.05) compare with before LOD and after 6
month following LOD.

Table 1: Clinical and biochemical parameter of the study populations following LOD, according to sample size,
(n=60).

After 6 months

Clinical and biochemical Before LOD Percent (%)
parameters

Regular menstruation 10 16.7
Acne 22 36.7
BMI (>25 kg/m?) 43 71.7

LOD Percent (%) P value
35 58.3 0.001
13 21.7 0.004
30 50.0 0.001

Table 2: Clinical and biochemical parameter of the study populations following LOD, according to mean + SD
(n=60).

6.0£1.5

FSH level (mlU/ml)
Range (min-max) 3.1-8.0

Luteinizing hormone (mIU/ml)  17.6+4.6
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0.731
9.0+0.6 0.001

Continued.
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Clinical and biochemical Before|LOD, mear = SD After 6 Month LOD,
parameters mean = SD
Range (min-max) 10.3-25.0 8.0-9.9
Testosterone (ngm/dl) 31.1+12.7 16.6+0.8 0.001
Range (min-max) 10.1-54.9 15.1-18.0 '
Fasting insulin pu/ml 21.9+4.3 16.4+0.9 0.001
Range (min-max) 15.5-29.8 15.0-18.0 '
OGTT (mmol/L) 8.311.1 7.3£0.3 0.001
Range (min-max) 6.8-9.9 6.8-7.8 '
120
100 100 100
100
80 70 70
60 53.3
46.7
40 30 30
/
20
0 0 0
0
Ovarian Volume(cc) Ovarian Volume(cc) Follicular Size D12  Follicular Size D12 Endometrial Endometrial
<10 10-15 (mm) 5-9 (mm) 16-20 Thickness <8 Thickness >8
u Before LOD  ®= After 6 Month LOD = P-Value=.b0.001s
Figure 4: Ovulatory response according to TVS finding following LOD, (n=60).
80 Clinical parameters were recorded monthly for 6 months.
It was found that there was a gradual improvement of
70 menstruation. Regular menstruation was found in 1%
60 month, 3@ month, 6" month following LOD 25%, 41.7%,
58.3% respectively. P value reached from McNemar test
S0 Sonographic parameters were recorded monthly for 6
40 months. It was found that there was a gradual improvement
of anovulation. Ovarian volume <10 cc was found in 1%
30 month, 3" month, and 6™ month following LOD 13.3%,
20 Lo 16.7%, and 53.3% respectively which are not shown in the
’ Table. Day12 follicular size of 16-20 mm was found in 1%
10 month, 3@ month, and 6™ month following LOD 8.4%,
16.7%, and 70% respectively which are not shown in the
0 . table. Endometrial thickness >8 mm was found in in 40%,
Ovulation Pregnancy 46.7%, and 70% respectively which Hb are not show in the
o— After 3 Month LOD —e— After 6 Month LOD 1 month, 3fd month, and 6™ month following laparoscopic
ovarian drilling Table. It was observed that ovarian
~@=P Value=0.001s volume of 10-15 cc was found in 100.0% before LOD and

ovarian volume <10 cc was found in 53.3% after 6 month
following laparoscopic ovarian drilling, follicular size D12
5-9 mm was found in 100.0% before laparoscopic ovarian
drilling and Follicular size D12 16-20 mm was found in

Figure 5: Distribution of the study population
according to outcome with different follow up of,
(n=60).
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70.0% after 6month following laparoscopic ovarian
drilling. Endometrial thickness, <8 was found in 100.0%
before laparoscopic ovarian drilling and endometrial
thickness >8 was found in 70.0% after 6 month following
laparoscopic ovarian drilling. It was observed that
ovulation was found in 25.0% and 70.0% patients after 3
month and 6 months respectively following laparoscopic
ovarian drilling. Ovulation rate was statistically significant
(p<0.05) after 6 months following laparoscopic ovarian
drilling. Pregnancy was found in 20.0% patients after 3
months following laparoscopic ovarian drilling and was
found in 50.0% patients after 6 months of the following
laparoscopic ovarian drilling. Ovulation and pregnancy
were significantly higher after 6 months following
laparoscopic ovarian drilling.

DISCUSSION

A total 66 infertile patients having CC resistant PCOS
(failure to ovulate in response to CC in three consecutive
cycles with dose of 150 mg daily for 5 days from day 2 of
menstrual cycle) were recruited in this study. Amongst
them, 6 patients were dropped out during follow up.
Finally, 60 cases were included in this study. This
interventional study was carried out in the department of
obstetrics and gynecology, Bangabandhu Sheikh Mujib
medical university, Dhaka from July 2014 to June 2015. In
this study, a complete history and clinical examination
(including menstrual abnormalities, acne, BMI),
biochemical parameters (including basal level of day 2
serum FSH, LH, serum testosterone, OGTT and fasting
serum insulin level were done before LOD. And to identify
the changes in clinical and biochemical profile and the
ovulation and pregnancy rate following LOD in CC
resistant PCOS patients. In this study, it was observed that
the mean age was found to be 26.8+3.6 years varied from
20-34 years. Jahan et al and Jonard et al found that the
mean age was 25.68+3.81 years varied from 18 to 35 years
and 27.2+4.7 years varied from 31 to 34 years respectively,
which resembled closely with the present study.'**2 On the
other hand, Leustean et al and Ehrmann et al has observed
higher mean age of the patients having PCOS, which were
31.28+6.0 years and 29.2+0.5 years respectively.'34
Similarly, Amer et al showed that the mean age was
33.3+4.4 years which is also higher with the current study.”
In another study, Begum showed the mean age was
22.67+6.3 years varied from 18 to 35 years and Codner et
al found mean age was 24.5+5.0 years varied from 19 to
40 years which are less than the current study.*®> Summed
ovarian volume (cm3) were found between responders and
non-responders after LOD. A systematic review Badawy
et al and Elmashad concluded that ovarian volume has little
clinical application in prediction of poor pregnhancy
response.'®'” However, another recent review commented
on the value of ovarian volume with regard to its easy
execution, and therefore could be included in preparatory
protocols providing data for continuity of research. *In this
current study it was observed that regular menstruation
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was found 16.7% in before LOD and 58.3% in after 6
months following LOD. Menstrual history was statistically
significant (p<0.05) as compared with before LOD and
after 6 months following LOD. In Seyam et al study,
among 40 PCOS women having LOD, 75.0% had regular
cycles in the 6-month period after LOD.® Many authors
observed that LOD restored menstrual regularity in a
significant proportion (63-86.0%) of women.®41°20 | the
current study, it was observed that acne was found in
36.7% patients before LOD and in 21.7% patients after 6
month following LOD, which was statistically significant
(p<0.05) compare with before LOD and after 6 months
LOD. In another study that 16 out of 29 patients who
claimed their acne improvement in their symptoms after
LOD while one said that it got worse. In this study, it was
observed that BMI (>25 kg/m?) was found in 71.7% in
before LOD and was found in 50.0% after 6 months
following LOD, which was statistically significant
(p<0.05) compare with before LOD and after 6 months
LOD.

it was observed that mean luteinizing hormone level was
found in 17.6+4.6 miu/ml before LOD and in 9.0+0.6
miu/ml after 6 month following LOD. Mean testosterone
was found in 31.1+12.7 ngm/ml before LOD and 16.6+0.8
ngm/ml after 6 month following LOD. Mean fasting
insulin was found 21.9+4.3 Mean LH level was found in
17.6+4.6 miu/ml in before LOD and was found in 9.0+0.6
miu/ml after 6 month following LOD. Mean testosterone
was found in 31.1+12.7 ngm/dl patients before LOD and
was found in 16.6+0.8 ngm/dl after 6 month following
LOD. The changes of the serum levels of FSH after LOD
were variable and insignificant in groups 1-5 (-10 to +9%),
but there was a significant increase of 29.0% in group 6.
Seyam et al study confirmed nosignificant changes in the
serum concentration of FSH throughout the follow-up
periods after.?! FSH concentrations increased shortly after
LOD, and then gradually returned to baseline values but
without significant changes. In addition, no significant
differences in FSH levels were found between pre and post
LOD either in responders or non-responders. Estradiol
levels (E2) increased slightly during the first week after
LOD and then increased at 3 and 6 months of follow-up
but without statistical significance, without a significant
difference in E2 levels between pre and post LOD either
responders or non-responders. Also, the serum levels of
LH and the LH: FSH ratio decreased significantly 1-week
after LOD and remained low during the 3-and 6-month
follow-up periods. The reduction of androgens and LH
levels after LOD has been reported by other investigators.
In another study Amer et al obtained that pre-treatment LH
levels did not seem to influence the ovulation rates of
LOD.* However, once ovulation is achieved, LH levels
appear to have a significant impact on pregnancy rate.
LOD responders with higher LH levels (>10 IU/l) have a
significantly higher chance of conception than those with
over LH levels. In this series, it was observed that
ovulation was found 25.0% in after 3-month LOD and
70.0% in after 6 months following LOD. Pregnhancy was
found in 20.0% after 3-months LOD and 50.0% after 6
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months following LOD. However, 20-30% of anovulatory
PCOS women failed torespond to LOD. Therefore, it is not
exactly clear why some PCOS patient do not respond to
treatment with LOD. In another study Radwan et al
obtained that patient after laparoscopy ovulation occurred
in 84.0% and pregnancy in 53.0%.%

It was observed that ovulation was found in 25.0% and
70.0% patients after 3 month and 6 months respectively
following LOD. Ovulation rate was statistically significant
(p<0.05) after 6 months following LOD. Pregnancy was
found in 20.0% patients after 3 months following LOD and
was found in 50.0% patients after 6 months following LOD.
Ovulation and pregnancy were significantly higher after 6
months following LOD.

Limitations

This was a single centre study with small sample size. So, the
results may not be reflected in the whole country.

CONCLUSION

This study was undertaken to identify the changes in
clinical and biochemical profile and the ovulation and
pregnancy rate following LOD in CC resistant PCOS
patients. patients. Age group between 25-30 years. Clinical
parameters (Menstrual history, Acne, and BMI status), and
biochemical =~ parameters  (Luteinizing  hormone,
testosterone, fasting insulin and OGTT status) were
significantly (p<0.05) improved after 6 months following
LOD. TVS findings (ovarian volume, follicular size,
endometrial thickness) were significantly (p<0.05)
improved after 6 months following LOD. Ovulation and
pregnancy were found in 70% and 50.0% respectively
after 6 months following LOD which were significantly
(p<0.05) improved.
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