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ABSTRACT Polycystic ovary syndrome, or PCOS, is the most common endocrine disorder in women of
reproductive age. The syndrome is named after the characteristic of the cysts, which may form on
the ovaries, though it is important to note that this is a sign and not the underlying cause of the
disorder. The objective of this study was to check the CIMT in PCOs patients by comparing with healthy
women that either atherosclerosis more commonly occurs in PCOs patients or in healthy women. A
comparative analytical study was conducted at the University Ultrasound Clinic Green Town, Lahore
for duration of 7 months. 300 females of reproductive age were included in this study. 152 women with
polycystic ovarian syndrome and 148 healthy controls. The mean age of participants in the study was
28 + 6.2 years with a range of 19 - 43 years. Mean carotid intima-media thickness in women with PCOS
was 0.6 + 0.15 mm and 0.3 in healthy controls. Out of 300 study participants, 130 (43.3 %) were non-
obese and 170 (56.7 %) were obese. According to the current study, Women with PCOS are more likely
to have symptoms of early systemic atherosclerosis at a young age, as seen by their higher carotid IMT

measurements.
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1. INTRODUCTION

PCOS is the most prevalent female endocrine condition
in the developed world, including Pakistan. It is a com-
plex and extremely disputed reproductive endocrine illness
in young girls with highly contentious pathogenesis (Nor-
man et al.,, 2007). As diagnostic criteria, the National In-
stitutes of Health (NIH) guidelines from 1990 comprised
hyperandrogenism, oligo-ovulation, and the exclusion of
other illnesses that mimicked PCOS. On ultrasonography,
however, 20 to 25 % of routinely ovulating women had
PCOS. Although-aberrant ovarian morphology is associated
with PCOS, it is not required for diagnosis. Furthermore,
new research has demonstrated that ovarian architecture
is no longer a necessary diagnostic criterion for PCOS (Ar-
tini et al., 2010). However, the Endocrine Society recom-
mends that PCOS be diagnosed if an adult woman has
two of the following symptoms: increased androgen pro-
duction, anovulation, and pearl-sized cysts in the ovaries
(Legro et al.,, 2013). PCOS is more common in South Asian
women, particularly in Pakistani women (52 %) (Akram &
Roohi, 2015), than in the White population (20- 25 % in the
UK). The rising prevalence is due to genetic, environmen-
tal, and intermarriage factors. Furthermore, oligomenor-
rhea is common among the families of women with PCOS.
Metabolic abnormalities such as abdominal obesity, dyslip-
idaemia, decreased glucose tolerance, type II diabetes mel-

litus (DM), arterial hypertension, and metabolic syndrome
are further clinical symptoms of PCOS (Azziz, 2007; Moran
etal., 2010; Bajuk Studen & Pfeifer, 2018). These features are
known potential causes for early atherosclerosis (Moran et
al., 2010), which increases the likelihood of developing car-
diovascular disease (Legro, 2003). In fact, there is a twofold
increase in the risk of coronary heart disease or stroke
(De Groot et al., 2016). PCOS individuals had a greater fre-
quency of coronary artery and aortic calcification (Talbott
et al., 2004).The measurement of common carotid artery
intima-media thickness (CIMT) using brightness mode ul-
trasonography (B-mode) is a reliable biomarker of early sys-
temic atherosclerosis (Pignoli et al., 1986; Poredos, 2004;
Lorenz et al.,, 2007). This sensitive and non-invasive ap-
proach can thus be used to screen for atherosclerosis and
measure cardiovascular risk. CIMT has been linked to an
elevated risk of coronary heart disease (Chambless et al.,
1997) and allows for the prediction of future cardiovascular
events including stroke and myocardial infarction. (Pore-
dos, 2004; Lorenz et al., 2007; Chambless et al., 1997).There
is proof that CIMT is higher in women with PCOS Luque-
Ramirez et al. (2018); Meyer et al. (2012) specifically beyond
the age of forty Talbott et al. (2000); Guzick et al. (1996)
However, CIMT increases can be detected at a young age,
such as adolescence (Vural et al., 2005), despite contradic-
tory data (Meyer et al., 2012; Kim et al., 2013). Previous re-
search has also found a link between CIMT and lipid pro-
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Table 1. Mean comparison Carotid IMT in females with and without PCOS

PCOS Std. Std.

Status N Mean  Deviation Error Mean P-Value
Carotid Intima Yes 152 6126 15130 .01227 0.00
Media Thicknessin mm  No 148 3050  .09581 .00788

file, as well as a link between hyperinsulinemia (Saha et al.,
2018), and endogenous androgen, albeit the results have
been mixed. Indeed, hyperandrogenism is thought to pro-
mote CIMT via its proatherogenic impact (Luque-Ramirez
et al,, 2018). The objective of this study was to check the
thickness of carotid artery in PCOs patients by comparing
with healthy women that either atherosclerosis more com-
monly occurs in PCOs patients or in healthy women.

out of 148 controls, 72 (48.6 %) participants were non-obese
and 76 (51.4 %) were obese. Out of 152 PCOS participants, 58
(38.2 %) were non-obese and 94 (61.8 %) were obese. 300
Participants were enrolled in this study out of them, 130
(43.3 %) were non-obese and 170 (56.7 %) were obese in ta-
ble 1 and table 2.

Table 2. PCOS in obese and non-obese females

2. METHOD Obesity

’ Non-Obese  Obese Total P-Value
It was a comparative analytic study on the relationship be-
tween polycystic ovaries and intima-media thickness of the PCOS  No  72(48%) 76 (51,4%) 148 (100%)

common carotid artery. The current study included 300
females of reproductive age using a straightforward sam-
pling approach. 152 of them had PCOS, whereas the remain-
ing 148 were healthy people. The study lasted four months
and was conducted at The University Ultrasound Clinic
in Green Town, Lahore. Toshiba Xario300 Doppler ultra-
sonography with convex and linear probes (3MHz to SMHz)
(7-10 MHz). Standard sonographic criteria were used to
scan the patients with the transabdominal and trans-linear
transducers. The existence of polycystic ovarian syndrome
was determined, and the intima media wall thickness of
the Common Carotid artery was examined. The Univer-
sity of Lahore’s Ethical Committee granted ethical approval.
The Clinic administration gave their approval for the data
collecting. All information and data gathered were kept
strictly secret. Throughout the trial, participants remained
anonymous. All of the study’s protocols were thoroughly
described to the volunteers. They were also allowed to
withdraw at any moment during the research procedure.
The patient or the patient’s legal representative signed in-
formed consent. Data collection sheets were used to col-
lect data, which was then tabulated and analysed using
SPSS version 25 and Microsoft Excel. In the study, quanti-
tative characteristics such as age and carotid intima-media
thickness were described in mean + standard deviation.

3. RESULTS & DISCUSSION

3.1 Results

e examined 300 women of reproductive age, 148 healthy
women with no known gynaecological condition, and 152
women with PCOS. The mean age of participants was 28.2
years with a range of 19 - 43 years. Of 300 participants 130
(43.3 %) were non-obese and 170 (56.7 %) were obese. Out
of 170 obese females, 94 (55.3 %) women had PCOS, and 76
(44.7 %) females were normal. Mean Carotid intima-media
thickness in women with PCOS was 0.6 + 0.15 mm. Mean
Carotid intima-media thickness in normal females was 0.3
+.09 mm. By applying Levine’s Test and T-test CIMT thick-
ness in PCOS and healthy controls was found to be statisti-
cally significant p <0.05 at the 95 % level of confidence. Ac-
cording to cross-tabulation between PCOS status and BMI

Yes 58 (38,2%) 94 (61,8%) 152 (100%)

Total 130(43.3%) 170 (56,7%) 300 (100%)

3.2 Discussion

The study of early vascular disease in polycystic ovary fe-
males with elevated IMT using noninvasive testing found
that these individuals were more susceptible to atheroscle-
rosis than healthy controls (Talbott et al., 2000; Orio et
al., 2004). Other studies have found that elevated IMT, as
a noninvasive measure, is an important predictor of car-
diovascular and cerebrovascular events and correlates well
with traditional cardiovascular risk factors such as increas-
ing age, obesity, and unfavorable lipid profiles, all of which
are common in PCOS (Simon et al., 2002; Woldeamanuel et
al., 2019; Wang et al., 2022). Previous studies have shown
that women with PCOS are twice as likely as those who
are not afflicted to develop metabolic syndrome (Moradi
& Akbarzadeh, 2010). Obesity, hypertension, and choles-
terol issues are other common causes of metabolic syn-
drome(Fonseca, 2004). Obesity was identified in both the
control and study groups in our investigation, however, the
Carotid intima-media wall thickness was statistically sig-
nificant in both groups. (Allameh et al., 2013) were anal-
ogous to ours in that there was no significant difference
in BMI between the two groups, despite the fact that nu-
merous criteria for metabolic syndromes, such as waist
size in PCOS patients, were larger than normal. Meyer
et al. (2012) did a retrospective analysis in 2012, assessing
36 articles involving 1,123 instances of PCOS women and
923 healthy women, and discovered that Carotid intima-
media thickness was considerably larger in women with
polycystic ovarian syndrome than in healthy women (Meyer
et al,, 2012). This was consistent with our findings that
Carotid intima-media thickness was considerably greater
in PCOS than in controls. In a study similar to this one,
(Luque-Ramirez et al., 2018). discovered that carotid IMT
in PCOS women was significantly higher than in the healthy
group. Furthermore, Teng et al. (2013) investigated young
Chinese-Taiwanese women, including patients with poly-
cystic ovaries and healthy women, and discovered that,
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while the frequency of atherosclerotic risk factors was
higher in women with PCOS, there was no evidence of el-
evated IMT in young women with PCOS. These findings
conflicted with the current study’s findings of a significant
increase in Intima-media thickness in women with poly-
cystic ovarian syndrome compared to controls. As previ-
ously described, measuring CIMT with B-mode ultrasonog-
raphy is a viable biomarker of asymptomatic atherosclero-
sis and allows for cardiovascular risk assessment (Poredos,
2004; Lorenz et al., 2007). There is evidence that women
with polycystic ovaries have higher Carotid Intima-media
thickness than healthy controls Meyer et al. (2012); Luque-
Ramirez et al. (2018); Garg et al. (2014) with reported mean
Carotid IMT differs ranging from 0.06 mm (Heutling, 2008)
to 0.14 mm (Vural et al., 2005; Orio et al., 2004). In a re-
cent study conducted by Jabbour et al. (2020), Carotid IMT
was found to be 0.12 mm. In our study mean + SD of CIMT
in study group was found to be 0.6+ 0.15 mm and 0.3 + 0.09
mm in control group. This therefore consistent with the lit-
erature, as are our observed CIMT values within each group
of interest, given that prior research show a mean CIMT
range from 0.4 to 0.7 mm in PCOS and from 0.3 to 0.7 mm
in controls 32.Despite some differences in the literature re-
view, as discussed above, it seems that the thickness of the
carotid artery in PCOS patients is higher, and as a result,
people with the disease are at elevated risk for premature
atherosclerosis, and thus PCOS women with CVD risk fac-
tors require care and monitoring.

4. CONCLUSION

TBased on the current study, females with PCOS are more
prone to develop early systemic atherosclerosis symptoms,
as seen by increased Carotid IMT readings. Furthermore,
given that illness duration appears to have a predictive im-
pact on the degree of CIMT elevation; our findings show
that early exposure to poor cardiac risk factors in the set-
ting of this condition may have long-term ramifications for
the venous system.
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