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Insulin resistance can be seen in most overweight women
with polycystic ovary syndrome (PCOS). Insulin resistance seems to play a key role
in the pathophysiology of PCOS and infertility. This study aimed to evaluate the
effects of insulin resistance on pregnancy rate and regulation of the menstrual cycle
following laparoscopic ovarian electrocautery (LOE).

This prospective cohort study was conducted on 54 infertile
metformin- and clomiphene citrate-resistant women with PCOS at Yas Hospital in 2007.
These patients initially took a glucose tolerance test and then classified into two groups (i.e.,
insulin-resistant and non-insulin-resistant) based on the obtained results. Both groups, then,
underwent LOE. Patients were evaluated for pregnancy rate and regulation of the menstrual
cycle up to six months.

Out of 54 patients, 37 patients (68.5%) were non-insulin-resistant, and 17
patients (31.5%) were insulin-resistant. In the insulin-resistant group, after six months,
menstrual cycles were less regular than those of the non-insulin-resistant group (OR=0.2;
95%CI, 0.07-0.87).

Insulin resistance can be an important marker of the poor outcomes of
PCOS infertility treatment, and LOE significantly improves insulin resistance in
women with PCOS.

Polycystic ovary syndrome, Insulin resistance, Laparoscopic ovarian
electrocautery, Pregnancy
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Introduction

Polycystic ovary syndrome (PCOS) is the most Some
prevalent reason for anovulatory infertility in

researchers have

suggested  that
hyperinsulinemia occurred as a result of this condition

reproductive-age women (1-3). The first-line treatment in
PCOS patients is clomiphene citrate (CC); however, 20%-
25% of the women do not respond to CC treatment (4-7).

At present, the recombinant follicle stimulation
hormone (rFSH) is broadly prescribed, but it has some
disadvantages, including high costs, necessity for
extensive monitoring, and risk of multiple pregnancies.
Laparoscopic approaches, including  biopsy,
electrocautery, and laser, are alternative treatments with
very little morbidity, and minimum risk of multiple
pregnancies (8).

In addition, insulin resistance is seen in most
overweight patients with PCOS, and it is estimated that
up to 65% of these patients suffer from this problem.
Conversely, its prevalence is estimated to be nearly
20% among normal-weight patients with PCOS (9-12).
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may increase the luteinizing hormone (LH)-stimulated
androgen production from ovarian theca cells (13-15).
This effect may be due to the direct influences of
insulin on theca cells (16) or biological activity of
growth factors, such as insulin-like growth factor
(IGF)-I/II or binding proteins (17, 18).

The current study aimed to determine the effect of
insulin resistance on pregnancy rate and regulation of
the menstrual cycle following laparoscopic ovarian
electrocautery (LOE) in metformin- and clomiphene
citrate-resistant patients with PCOS referred to Yas
Hospital, Tehran, Iran (2007).
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Materials and Methods

This prospective cohort study was conducted on 54
infertile metformin- and clomiphene citrate-resistant
women with PCOS at Yas Hospital in 2007.

Inclusion criteria included being diagnosed with
PCOS and having a history of treatment with CC up to
150 mg for five days with not responding to the
treatment, as well as having a history of treatment with
metformin 500 mg three times a day for three months
with normal thyroid function and prolactin level,
normal hysterosalpingography, and normal semen
analysis of the patients’ husbands according to the
World Health Organization (WHO) criteria.

Women with underlying diseases or chronic diseases,
such as Cushing's syndrome, androgen-secreting
tumors, hyperprolactinemia, and diabetes mellitus, were
excluded. Also, patients who withdrew to participate at
any time during the study were excluded.

This research was conducted in compliance with the
Helsinki Declaration and approved by the local ethics
committee. All the patients signed informed consent.

According to a study conducted by Dale ef al. (19),
pregnancy rate in the insulin-resistant and non-insulin-
resistant groups were 18% and 50%, respectively. Their
sample size included 17 patients in each group (a total of
34 patients) with a power of 80% and type I error of 0.05.

Then, the eligible patients underwent the glucose
tolerance test performed by assessing two-hour glucose
and insulin after the administration of 75 g of glucose.
Patients with an insulin level of more than or equal to
150 mIU/L were regarded as the insulin-resistant group,
and patients with an insulin level of less than 150 mIU/L
were considered as the non-insulin-resistant group.

Next, patients had LOE by undergoing general
anesthesia (by diathermy of 1.75 MHz and a power of
60 W), and eight points were pierced in each ovary. The
follow-up time was six months, and primary outcomes
were the regulation of menstrual cycles and occurrence of
clinical pregnancy.

Data analysis was carried out in SPSS version 16
(SPSS Inc., Chicago, Ill., USA), the independent

samples ¢ test or the Mann-Whitney U test was used to
compare the means in the two groups. The chi-squared
test or Fisher’s exact test was utilized to compare the
ratios. The logistic regression test was employed to
evaluate the effect of variables in predicting pregnancy.
A P-value of less than 0.05 was considered significant.

Results

Out of these 54 women, 37 patients (68.5%) were
non-insulin-resistant, and 17 patients (31.5%) were
insulin-resistant.

There was no significant difference between the two
groups in baseline characteristics, including age, body
mass index (BMI), frequency of BMI<25 and BMI>25,
type of primary or secondary infertility, hirsutism, and
pre-treatment cycle status. Only, the duration of
infertility in the insulin-resistant group was
significantly (P=0.020) higher than that of the non-
insulin-resistant group (Table 1).

In the insulin-resistant group, after six months,
menstrual cycles were less regular than those of the
non-insulin-resistant group (OR=0.2; 95% CI, 0.07-
0.87).

Fifteen (40.5%) women in the non-insulin-resistant
group became pregnant; one pregnancy ended in
miscarriage, one pregnancy was preterm, five
pregnancies were term, and eight pregnancies
continued. In addition to LOE, two cases underwent in
vitro fertilization (IVF), and one case had intrauterine
insemination (IUI). The pregnancy rate that occurred
because of LOE alone was 32.4%.

In contrast, three (17.6%) women in the insulin-
resistant group became pregnant; one pregnancy ended
in miscarriage, one pregnancy was term, and one
pregnancy continued.

In the logistic regression analysis, the results
demonstrated that age, duration of infertility, BMI, and
insulin resistance had no significant effects on
pregnancy rate (Table 2).

Table 1. A comparison of the insulin-resistant and non-insulin-resistant groups

Variables Insulin-resistant
Age 29+4.4
Duration of infertility 7.1+44.01
BMI 27.6+3.8

Hirsutism

Regulation of the cycle after
the treatment

BMI>25
Pregnancy rate

13 (76.5%)
6 (35.3%)

13 (76.4%)
3 (17.6%)

Non-insulin-resistant P-value
27.243.7 0.100
4.5+£2.8 0.020
26.8+3.6 0.400

26 (70.3%) 0.600
25 (67.6%) 0.020
24 (64.8%) 0.300
15 (40.5%) 0.090

BMI: body mass index.
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Table 2. The logistic regression analysis considering the effects of age, duration of infertility, BMI, and insulin resistance
on pregnancy rate

Variables

95% C.I. for OR

Lower Upper
Constant 0.040 1474.5
Age 0.070 0.8 0.6 1.08
Duration of infertility 0.056 1.2 0.9 1.6
BMI 0.100 0.8 0.7 1.05
Insulin resistance 0.060 0.2 0.04 1.1
Discussion

In this study, out of 54 women, 37 patients (68.5%)
were non-insulin-resistant, and 17 patients (31.5%)
were insulin-resistant. In the insulin-resistant group,
after six months, menstrual cycles were less regular
than those of the non-insulin-resistant group (OR=0.2;
95% CI, 0.07-0.87).

Dale et al. (19) examined the effect of insulin
resistance on pregnancy rate in 64 infertile women with
PCOS treated with LOE (28 insulin-resistant patients
and 36 non-insulin-resistant patients). Their results
showed that after LOE, the non-insulin-resistant group
achieved a regular menstrual cycle, and ovulation was
more frequent than the insulin-resistant group.
Subsequently, 18 patients (50%) of the non-insulin-
resistant group became pregnant, while only five
patients (18%) achieved successful pregnancies in the
insulin-resistant group. Finally, following the LOE and
IVF treatment, 27 non-insulin resistant patients (75%)
achieved successful pregnancies compared to 13
insulin-resistant patients (46%) who became pregnant.
They concluded that insulin resistance might be one of
the key markers of the poor outcome of treatment in
PCOS infertility.

Moreover, Seow et al. (20) demonstrated that LOE
significantly improves insulin resistance in women with
PCOS. Before LOE, two-hour glucose, fasting, and two-
hour insulin levels of the insulin-resistant group were
significantly higher than those of the control group;
however, after the surgery, the glucose and insulin levels
were significantly reduced.

In this study, the total pregnancy rate was 33.3%
after LOE. In former studies, pregnancy rates ranged
from 41% to 80% (21). The causes of the lower
pregnancy rate in our study could be the effect of other
parameters, including the type of infertility, age at
menarche, cycle history, size of the ovary, and LH/FSH
ratio that we did not evaluate them. Speaking of which,
the LH/FSH ratio is the most predictive factor for
ovarian response after electrocautery (8).

This study had some limitations; we did not measure
alteration in serum LH and FSH levels after LOE;
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further, the limited sample size and lack of
consideration to other infertility concurrent causes in
participants (such as endometriosis) were the other
limitations.

Conclusion

Insulin resistance can be an important marker of the
poor outcomes of PCOS infertility treatment, and LOE
significantly improves insulin resistance in women
with PCOS. Although the pregnancy rate was higher in
the non-insulin-resistant group, no significant
difference was observed in the two groups.
Accordingly, more studies are needed to evaluate the
effects of different treatments for insulin-resistance and
hyperinsulinemia on ovulation induction.
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