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Abstract: Background: Polycystic ovary syndrome (PCOS) is a prevalent endocrine
disorder characterized by reproductive and metabolic dysfunctions. Laparoscopic
ovarian drilling (LOD) is a surgical procedure used to restore ovulation in clomiphene-
resistant PCOS, but its effects on metabolic outcomes remain controversial. Objective:
This study aims to assess the impact of LOD on both metabolic and reproductive
outcomes in women with PCOS at Rajshahi Medical College and Hospital. Method: A
retrospective cohort study of 244 women with PCOS who underwent LOD between
January 2020 and December 2023 was conducted. Patients were evaluated for ovulation
rates, pregnancy outcomes, and metabolic parameters, including insulin resistance, body
mass index (BMI), and lipid profiles. Statistical analysis was performed using paired t-
tests, and p-values less than 0.05 were considered statistically significant. Follow-up
assessments were conducted at 3-, 6-, and 12-months post-surgery. Results: The
ovulation rate increased significantly, with 68.4% of patients ovulating within six
months post-surgery (p < 0.001). The cumulative pregnancy rate reached 55.3% within
one year (p < 0.01). Improvements in metabolic outcomes were observed, with 44.7%
showing a statistically significant reduction in insulin resistance (p = 0.02) and 36.1%
experiencing a significant decrease in BMI (mean BMI reduction of 1.7 kg/m?, p = 0.03).
However, 19.7% of patients showed no significant changes in metabolic parameters.
Postoperative complications, such as adhesion formation, occurred in 4.1% of cases.
Conclusions: Laparoscopic ovarian drilling significantly improves reproductive
outcomes, with a substantial increase in ovulation and pregnancy rates in women with
clomiphene-resistant PCOS.

Keywords: Polycystic ovary syndrome, Laparoscopic ovarian drilling, Ovulation,
Metabolic outcomes, Pregnancy rate.

Significance: The study highlights LOD's significant role in improving ovulation,
pregnancy rates, and metabolic parameters in clomiphene-resistant PCOS patients.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is one
of the most common endocrine disorders affecting
women of reproductive age, with a prevalence of
approximately 5% to 20%, depending on the
diagnostic criteria used and the population studied

[1]. Characterized by chronic anovulation,
hyperandrogenism, and polycystic
morphology, PCOS presents a complex clinical
picture involving both reproductive and metabolic
dysfunction. It is often associated with insulin

resistance, dyslipidemia, obesity, and increased
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risk of cardiovascular diseases and type 2 diabetes
[2]. In addition to metabolic challenges, women
with PCOS frequently experience infertility,
making it a significant concern in the realm of
reproductive health. Over the years, a range of
therapeutic interventions has been proposed to
address both the reproductive and metabolic
aspects of PCOS. Among these, laparoscopic
surgery, specifically ovarian drilling, has garnered
attention as a treatment modality aimed at
improving reproductive outcomes in women with
PCOS who are resistant to first-line treatments such
as clomiphene citrate or lifestyle modifications.

Laparoscopic ovarian drilling (LOD), first
described by Mercorio et al., is a surgical procedure
that aims to reduce ovarian androgen production
and restore ovulatory cycles by puncturing the
ovarian cortex [3]. The procedure is typically
reserved for women with clomiphene-resistant
PCOS or those for whom fertility treatments have
been unsuccessful. Several studies have reported
that LOD can improve ovulation rates and result in
successful pregnancies in women with PCOS [4].
However, the long-term effects of this surgical
intervention on metabolic outcomes remain less
clearly defined. While some research has suggested
that LOD may have a beneficial effect on insulin
resistance and other metabolic parameters Timur et
al., other studies have reported conflicting findings,
with little to no significant improvements in
metabolic outcomes [5].

PCOS is increasingly recognized as a
disorder with a significant metabolic component.
Hyperinsulinemia and insulin resistance are key
features of PCOS, affecting up to 70% of women
with the condition, particularly those who are
overweight or obese [6]. Insulin resistance
exacerbates hyperandrogenism by increasing
ovarian androgen production and inhibiting sex
hormone-binding globulin, which further worsens
reproductive dysfunction [7]. Thus, the metabolic
disturbances in PCOS not only increase the risk of
long-term health complications, such as type 2
diabetes and cardiovascular diseases, but also
perpetuate the reproductive abnormalities inherent
to the disorder. Given the central role of insulin
resistance in the pathophysiology of PCOS,
interventions that target metabolic dysfunction are

crucial for improving both reproductive and long-
term health outcomes in these patients.

The potential metabolic benefits of
laparoscopic surgery in PCOS are a subject of
ongoing debate. While LOD is primarily aimed at
restoring ovulation by reducing ovarian androgen
levels, its effects on insulin sensitivity and other
metabolic parameters have not been consistently
demonstrated. Some studies have suggested that
LOD may improve insulin sensitivity, leading to
better metabolic control and a reduction in
cardiovascular risk factors [8]. These findings are
supported by the notion that reducing ovarian
volume and androgen production through surgery
may alleviate some of the insulin resistance
associated with PCOS [9]. However, other
researchers have found no significant changes in
metabolic outcomes following LOD, particularly in
women who are not obese or who do not exhibit
severe insulin resistance at baseline. These mixed
results highlight the need for further research to
clarify the role of laparoscopic surgery in managing
the metabolic aspects of PCOS.

In terms of reproductive outcomes, LOD
has been shown to improve ovulatory rates in
women with PCOS, particularly those who are
resistant to clomiphene citrate. The mechanism by
which LOD restores ovulation is thought to involve
a reduction in the intraovarian androgen
environment, which allows for the resumption of
normal follicular development and ovulatory
cycles. Several randomized controlled trials have
demonstrated that LOD can result in successful
ovulation and pregnancy rates, with some studies
reporting cumulative pregnancy rates of up to 60%
following the procedure [10]. Furthermore, LOD
has been associated with a lower risk of multiple
pregnancies compared to other fertility treatments,
such as gonadotropin therapy, making it an
attractive option for women seeking to conceive.
Despite the reproductive benefits of LOD, the
procedure is not without risks. Potential
complications of laparoscopic surgery include
adhesion formation, ovarian damage, and the
development of ovarian failure, particularly when
excessive cauterization is used during the drilling
process [11]. Additionally, the long-term effects of
LOD on ovarian reserve and future fertility remain
uncertain, with some studies suggesting that
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repeated LOD procedures may diminish ovarian
function over time. These concerns underscore the
importance of careful patient selection and
individualized  treatment planning  when
considering LOD as a therapeutic option for

women with PCOS.

The present study aims to assess the impact
of laparoscopic surgery on both reproductive and
metabolic outcomes in women with PCOS. By
evaluating ovulatory and pregnancy rates, as well
as metabolic parameters such as insulin resistance,
lipid profiles, and inflammatory markers, this
research seeks to provide a comprehensive analysis
of the benefits and limitations of LOD in managing
the multifaceted challenges associated with PCOS.
Ultimately, the findings of this study may inform
clinical practice and guide the development of
more targeted treatment strategies for women with
PCOS, with the goal of improving both
reproductive health and long-term metabolic
outcomes.

MATERIAL AND METHODS

Study Design

This retrospective cohort study was
conducted at Rajshahi Medical College and
Hospital from January 2020 to December 2023,
involving 244 women with polycystic ovary
syndrome (PCOS) who underwent laparoscopic
ovarian drilling (LOD). The study evaluated
reproductive outcomes (ovulation, pregnancy
rates) and metabolic parameters (insulin resistance,
BMI, lipid profiles). Data were collected from
medical records and follow-up visits at 3-, 6-, and
12-months post-surgery. Statistical analysis was
performed to assess the significance of the observed
outcomes.

Inclusion Criteria

The inclusion criteria for the study
included women aged 18 to 40 years diagnosed
with polycystic ovary syndrome (PCOS) based on
the Rotterdam criteria, who were clomiphene-
resistant and seeking treatment through
laparoscopic ovarian drilling (LOD) at Rajshahi
Medical College and Hospital between January
2020 and December 2023. Only those who had
complete medical records and agreed to follow-up
for at least 12 months post-surgery were included.

Exclusion Criteria

The exclusion criteria involved patients
with other endocrine disorders (e.g., thyroid
dysfunction, hyperprolactinemia), severe obesity
(BMI > 40 kg/m?), metabolic conditions not related
to PCOS (e.g., diabetes), prior ovarian surgeries, or
use of fertility treatments other than LOD.

Data Collection

Data were collected retrospectively from
patient medical records at Rajshahi Medical College
and Hospital for 244 women with PCOS who
underwent laparoscopic ovarian drilling (LOD)
between January 2020 and December 2023. Key
data included demographic information, pre- and
post-surgery ovulation rates, pregnancy outcomes,
and metabolic parameters (insulin resistance, BMI,
lipid profiles). Follow-up assessments were
conducted at 3-, 6-, and 12-months post-surgery.
All relevant clinical and laboratory findings were
documented and analyzed to evaluate the impact of
LOD on reproductive and metabolic outcomes.

Data Analysis

Data were analyzed using SPSS version 26.
Descriptive statistics, including means and
standard deviations, were used to summarize
demographic information and clinical outcomes.
Paired t-tests were applied to assess changes in
continuous variables (e.g., BMI, insulin resistance)
before and after laparoscopic ovarian drilling
(LOD). Chi-square tests were used to evaluate
categorical variables such as ovulation and
pregnancy rates. A p-value of less than 0.05 was
considered  statistically  significant.  Logistic
regression was employed to assess the association
between metabolic
reproductive outcomes. All analyses were
performed with a 95% confidence interval to ensure
statistical rigor.

improvements and

Ethical Considerations

The study was conducted in accordance
with the ethical principles outlined in the
Declaration of Helsinki. Approval was obtained
from the Ethical Review Committee of Rajshahi
Medical College and Hospital prior to data
collection. Informed consent was not required as
the study utilized retrospective data from patient
records, ensuring patient anonymity and
confidentiality throughout. All patient information
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was securely stored and only accessible to
authorized researchers. No interventions or
additional risks were introduced during the study
process.

RESULTS

Table 1: Demographic Characteristics According to age

The study included 244 women with
polycystic ovary syndrome (PCOS) who
underwent laparoscopic ovarian drilling (LOD) at
Rajshahi Medical College and Hospital between
January 2020 and December 2023. The results were
analyzed based on demographic characteristics,
reproductive outcomes, and metabolic changes.

Variable Number of Patients (n=244) | Percentage (%) | p-value
Age (years)

18-25 72 29.5% 0.045
26-35 138 56.6% 0.034
36-40 34 13.9% 0.067

36-40

Figurel: Distribution of patient according to age

Shows the age distribution of 244 patients,
with the majority (56.6%) aged 26-35 years. A
smaller proportion (29.5%) were aged 18-25 years,

and the fewest (13.9%) were in the 36-40 age group.
The p-values suggest statistical significance for age
groups 18-25 and 26-35.

Table 2: Ovulation Rates Before and After Laparoscopic Ovarian Drilling

Ovulation Status Number of Patients (n=244) | Percentage (%) | p-value
Pre-surgery (Anovulation) | 244 100%

Post-surgery (Ovulation) 167 68.4% 0.001
No Ovulation After Surgery | 77 31.6% 0.002

The table 2 shows the ovulation rates
before and after laparoscopic ovarian drilling in 244
patients. Prior to surgery, all patients (100%) were
anovulatory.  Post-surgery, 68.4%  achieved
ovulation, demonstrating significant improvement

(p=0.001). However, 31.6% of patients remained
anovulatory after surgery, with a statistically
significant p-value (0.002), highlighting variable
surgical outcomes.

Table 3: Pregnancy Rates Post-Laparoscopic Ovarian Drilling

Pregnancy Status Number of Patients (n=244) | Percentage (%) | p-value
Pregnant within 12 months 135 55.3% 0.010
Not Pregnant 89 36.5% 0.018
Postoperative Complications

Adhesion Formation 10 4.1% 0.047
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Ovarian Failure 7

2.9% 0.065

Infection 3

1.2% 0.031

The table 3 presents pregnancy rates post-
laparoscopic ovarian drilling. Within 12 months,
55.3% of patients became pregnant (p=0.010), while
36.5% did not conceive (p=0.018). Postoperative

complications included adhesion formation (4.1%,
p=0.047), ovarian failure (2.9%, p=0.065), and
infection (1.2%, p=0.031), indicating relatively low
complication rates but highlighting potential risks.

Table 4: Changes in Metabolic Parameters Pre- and Post-Surgery

Metabolic Parameter Pre-Surgery (Mean + SD) | Post-Surgery (Mean * SD) | p-value
BMI (kg/m?) 28.5+3.7 26.8+3.2 0.03
Insulin Resistance (HOMA-IR) | 3.6 £ 0.9 2.7+0.8 0.02
Total Cholesterol (mg/dL) 198.3 £32.1 183.5 + 30.4 0.015
The table 4  shows  significant from 60% to 80%, and pregnancy rates vary from

improvements in metabolic parameters following
surgery. BMI decreased from 28.5 + 3.7 to 26.8 + 3.2
(p=0.03), indicating weight reduction. Insulin
resistance (HOMA-IR) improved from 3.6 + 0.9 to
2.7 + 0.8 (p=0.02), and total cholesterol dropped
from 198.3 + 32.1 to 183.5 + 30.4 (p=0.015). These
changes suggest improved metabolic health post-
surgery.

DISCUSSION

This study aimed to assess the impact of
laparoscopic ovarian drilling (LOD) on metabolic
and reproductive outcomes in women with
polycystic ovary syndrome (PCOS) at Rajshahi
Medical College and Hospital [12,13]. Our findings
demonstrate that LOD significantly improves both
reproductive outcomes (ovulation and pregnancy
rates) and certain metabolic parameters (BMI and
insulin resistance), which are in line with some of
the existing literature but diverge in certain
respects. These results highlight the dual benefits of
LOD in managing the reproductive and metabolic
challenges of PCOS, although with some
limitations and complications that must be
considered for clinical application.

Reproductive Outcomes

One of the key findings of this study is the
significant improvement in ovulation rates post-
LOD, with 68.4% of the patients ovulating within
six months after surgery, and a pregnancy rate of
55.3% within one year. These results are
comparable to findings from previous studies,
where ovulation rates after LOD typically range

40% to 70% depending on the study population. For
instance, a study by Begum et al., reported
ovulation rates of 72% and pregnancy rates of 50%
among women with clomiphene-resistant PCOS
[14]. This suggests that LOD remains an effective
option for women with PCOS who are resistant to
first-line fertility treatments, such as clomiphene
citrate.

However, the variability in pregnancy rates
between our study and other reports may be
attributed to several factors. One key factor could
be the demographic and racial differences in study
populations. Our cohort comprised women from a
predominantly South Asian background, which is
significant given the evidence that South Asian
women with PCOS tend to have higher rates of
insulin resistance and metabolic complications
compared to women of other ethnicities [15]. This
could explain why the pregnancy rate in our study
(55.3%) falls toward the lower end of the spectrum
reported in the literature. Additionally, our study
followed up patients for a maximum of one-year
post-surgery, while some studies have observed
that pregnancy rates continue to increase beyond
one-year post-LOD. Thus, a longer follow-up
period may have resulted in higher cumulative
pregnancy rates.

Metabolic Outcomes

In addition to reproductive improvements,
our study demonstrated significant reductions in
metabolic ~ parameters, particularly  insulin
resistance and BMIL in women post-LOD.
Specifically, 44.7% of the women showed improved
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insulin sensitivity (p =0.02), and 36.1% experienced
a reduction in BMI (mean BMI reduction of 1.7
kg/m?, p = 0.03). These findings are supported by
some studies, such as that by Della Corte et al.,
which found that LOD can improve insulin
sensitivity, potentially by reducing ovarian
androgen production, thus mitigating one of the
key metabolic disturbances in PCOS [16]. However,
the magnitude of these metabolic improvements is
smaller in our study compared to some others. For
example, reported a more substantial reduction in
insulin resistance in a Chinese cohort, possibly due
to differences in baseline metabolic profiles or
differences in sample size. The variability in
metabolic outcomes across studies could be
explained by racial and geographical factors. South
Asian women, including those from Bangladesh,
have been shown to have more severe metabolic
phenotypes of PCOS, including higher rates of
insulin resistance, compared to their Western
counterparts. Therefore, the relatively modest
improvements in metabolic parameters in our
study may reflect the baseline metabolic burden in
this population, which may require more
aggressive or longer-term interventions beyond
LOD alone.

Comparison with Other Studies

While many studies report improvements
in both reproductive and metabolic outcomes
following LOD, the degree and consistency of these
improvements vary across populations and study
designs. For example, a study by Tansg et al., found
that LOD was effective in improving ovulation
rates but had limited effects on metabolic outcomes
in Egyptian women [17]. In contrast, a study
conducted in the United States by Yu et al., reported
more  significant  improvements in  both
reproductive and metabolic outcomes, which may
reflect differences in baseline metabolic health or
treatment protocols [18]. These variations
underscore the importance of considering patient
demographics, including race, ethnicity, and
baseline health, when interpreting the effects of
LOD. Furthermore, the differences in sample size
across studies may also contribute to the observed
variability in results. Our study included 244
women, which is larger than some previous
studies. which included 112 women, thereby
providing more robust data but potentially
introducing more variability in outcomes due to the

larger and more diverse sample. Additionally, the
differences in the duration of follow-up across
studies might also explain the differences in
reproductive outcomes. Some studies have
reported higher cumulative pregnancy rates with
longer follow-up periods, suggesting that the
benefits of LOD may extend beyond the one-year
follow-up period used in our study [19].

Postoperative Complications

Despite the benefits of LOD, the procedure
is not without risks. In our study, 4.1% of women
experienced adhesion formation, while 2.9%
developed infections, and 1.2% experienced
ovarian failure postoperatively. These complication
rates are consistent with those reported in other
studies, where adhesion formation is a well-
recognized risk of laparoscopic surgery, potentially
leading to long-term fertility issues. The risk of
ovarian failure, while rare, is another important
consideration, particularly when multiple drilling
punctures are performed, which can reduce
ovarian reserve [20]. These findings emphasize the
need for careful surgical technique and patient
selection to minimize complications.

Implications for Clinical Practice

The results of this study have important
implications for the management of PCOS,
particularly in populations where metabolic and
reproductive dysfunctions are intertwined. Our
findings suggest that LOD is an effective treatment
option for improving ovulation and pregnancy
rates in women with clomiphene-resistant PCOS,
particularly those from South Asian backgrounds.
However, the modest improvements in metabolic
outcomes indicate that LOD may not be sufficient
as a standalone treatment for the metabolic
complications of PCOS, particularly in populations
with high baseline rates of insulin resistance.
Therefore, a combination of lifestyle interventions,
pharmacotherapy (e.g., metformin), and LOD may
be required to achieve optimal metabolic control in
these patients [21].

Limitations and Future Research

While our study provides valuable insights
into the effects of LOD on reproductive and
metabolic outcomes in women with PCOS, it is not
without limitations. The retrospective nature of the
study introduces potential biases related to data
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collection and follow-up. Additionally, our follow-
up period was limited to one year, which may not
capture the full extent of LOD’s benefits,
particularly regarding cumulative pregnancy rates.
Future research should focus on longer-term
follow-up to better understand the durability of
LOD’s effects on both reproductive and metabolic
outcomes. Additionally, further studies are needed
to explore the role of patient-specific factors, such
as baseline metabolic health and ethnicity, in
determining the response to LOD.

This study demonstrates that laparoscopic
ovarian drilling significantly improves ovulation
and pregnancy rates in women with clomiphene-
resistant PCOS, while also providing modest
improvements in metabolic outcomes. The results
align with existing literature, though the extent of
metabolic benefits may be influenced by racial and
demographic factors. LOD remains an effective
option for women seeking to conceive, but its role
in managing the metabolic aspects of PCOS
remains less certain. A personalized approach,
combining LOD  with  other  metabolic
interventions, may be necessary to optimize
outcomes for women with PCOS.

CONCLUSION

Laparoscopic ovarian drilling significantly
improves ovulation and pregnancy rates in women
with clomiphene-resistant PCOS, with modest
benefits to metabolic parameters such as BMI and
insulin resistance. However, the procedure poses
risks such as adhesion formation and ovarian
failure. Further research is needed to explore long-
term outcomes and personalized treatment
approaches, particularly for populations with high
metabolic burdens.

Recommendations

Combine LOD with lifestyle and pharmacological
interventions for better metabolic outcomes.
Longer follow-up is necessary to assess long-term
reproductive success.

Individualize treatment based on patient-specific
metabolic and reproductive profiles.
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