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Abstract

Background: Women who are of reproductive age are frequently affected by PCOS, or polycystic ovarian
syndrome, an endocrine condition. Clinical and biochemical factors, such as hormone abnormalities and
polycystic ovarian morphology on ultrasound, are used to diagnose PCOS. Because magnetic resonance imaging
(MRI) may provide extensive anatomical information on the ovaries and other pelvic tissues, it has become a
viable imaging tool for the evaluation of PCOS.

Goal: Using MRI, examine the relationship between blood hormone levels and radiological characteristics of the
female reproductive organs in patients complaining of PCOS.

Techniques: A total of 150 patients with PCOS diagnoses were drawn from departments of gynecology and
endocrinology. Every patient had a pelvic MRI as well as a hormonal evaluation that included follicle-
stimulating hormone (FSH), luteinizing hormone (LH), and androstenedione tests. Two skilled radiologists who
were blinded to the clinical and hormonal information assessed the MRI scans. Ovarian volume, shape, the
existence of ovarian cysts, the number and size of ovarian follicles, and stromal hyperplasia were among the
radiological features evaluated. A statistical analysis was conducted to ascertain the relationship between blood
hormone levels and radiographic findings.

Results: The most often seen radiological abnormalities in the research population were ovarian cysts, many tiny
follicles, enlarged ovaries, and stromal hyperplasia. Radiological characteristics and levels of testosterone
(r=0.65-0.72, p<0.001), LH (r=0.72-0.78, p<0.001), and FSH (r=0.60-0.70, p<0.001) were found to have
significant positive relationships.

Conclusion: In conclusion, this study shows that blood hormone levels in individuals with PCOS complaints are
significantly correlated with radiographic characteristics of the female reproductive organs. With its ability to
provide detailed anatomical information and facilitate comprehension of the underlying hormonal abnormalities,
MRI exhibits promise as an additional diagnostic technique in the diagnosis of PCOS.

Keywords: luteinizing hormone, folicle-stimulating hormone, blood hormone levels, MRI, radiological features,
polycystic ovary syndrome, androgen hormones.
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Approximately 5-10% of women who are of
reproductive age suffer with Polycystic Ovary
Syndrome (PCOS), which is one of the most
common endocrine illnesses in this population
[1]. Menstrual abnormalities, hyperandrogenism,
and polycystic ovaries are among the symptoms
that define the syndrome; these conditions
frequently show up clinically as hirsutism, acne,
and infertility [2]. The variety of PCOS's clinical
presentation and diagnostic difficulties are a
result of the disease's multifaceted etiology,
which includes genetic, environmental, and
metabolic variables [3].

Traditionally, the Rotterdam criteria have been
used to diagnose PCOS. These criteria require
the presence of two out of the following three
features: polycystic ovaries on ultrasound
examination, clinical and/or biochemical
evidence of hyperandrogenism, and oligo- or
anovulation [4]. Although ultrasonography is
still a commonly utilized imaging modality in
the assessment of PCOS, it does not provide a
clear anatomical picture of the female
reproductive  organs, only morphological
information [5].

Due to its capacity to produce rich anatomical
information about the ovaries and other pelvic
tissues as well as high-resolution images,
Magnetic Resonance Imaging (MRI) has
become a potential imaging modality in the
assessment of PCOS in recent years [6]. PCOS
diagnosis accuracy may be improved by using
MRI to more precisely and clearly show the
ovarian stroma, follicles, and other associated
abnormalities [7].

Furthermore, luteinizing hormone (LH), follicle-
stimulating hormone (FSH), and high levels of
androgen hormones are examples of hormonal
abnormalities that are critical to the
pathophysiology of PCOS [8]. Previous research
has shown a relationship between particular
radiological  characteristics and  hormone
abnormalities, indicating that MRI may be used
to assess hormonal state indirectly by looking at
morphological changes in the female
reproductive organs [9-12].

There is a dearth of research examining the
direct relationship between blood hormone
levels and radiological characteristics of female
reproductive organs, despite the potential
benefits of MRI in the assessment of PCOS. In
order to close this knowledge gap, this study will
investigate the connection between MRI results
and hormonal abnormalities in patients who
have complained of PCOS. This research may
offer important new perspectives on the use of
MRI as a supplemental diagnostic tool in PCOS.

Material and methods

Study population: Between 2021 and 2022, 150
patients with Polycystic Ovary Syndrome
(PCOS) were selected from the tertiary care
center's  endocrinology and  gynecology
departments. Women who satisfied the
Rotterdam criteria for a PCOS diagnosis and
were between the ages of 18 and 35 were
eligible for inclusion. Pregnancy, prior ovarian
surgery, and other endocrine conditions such
Cushing's disease, congenital adrenal
hyperplasia, and androgen-secreting tumors
were among the exclusion criteria.

Radiological Evaluation

A 1.5-Tesla magnetic resonance imaging (MRI)
scanner was used for pelvic MRI exams on all
patients (GE Healthcare, USA). Included in the
MRI protocol were the following steps:

1. T1-weighted radiography

2. T2-weighted radiography

3. Suppressed fat T2-weighted imaging

4. Imagery that is diffusion-weighted

(DWI)

Two skilled radiologists who were blinded to the
clinical and hormonal information assessed the
MRI scans. Among the radiological features
evaluated were:

1. Ovarian morphology and volume

2. Ovarian cyst presence

3. Ovarian follicle count and size

4. Stromal hyperplasia is present
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Evaluation of Hormones

Following an overnight fast, venous blood
samples were taken from each patient during the
early follicular phase (days 2-5) of the
menstrual cycle. After centrifuging the blood
samples, the serum was kept cold—at -80°C—
pending examination. The enzyme-linked
immunosorbent test (ELISA) was used to
measure the following amounts of hormones:

1. The hormone testosterone

2. Androstenedione

3. Hormone luteinizing (LH)

4. FSH, or follicle-stimulating hormone

Analytical Statistics

The SPSS program (version 25.0, IBM Corp.,
Armonk, NY, USA) was used to analyze the
data. The study population's clinical and
demographic features were compiled using
descriptive statistics. The Shapiro-Wilk test was
used to determine whether the distribution of the
data was normal. The relationship between
blood hormone levels and radiographic
characteristics was examined using Pearson's
correlation coefficient. P-values less than 0.05
were regarded as statistically significant.

Ethical aspects

The Institutional Ethics Committee gave its
approval and the research was carried out in
compliance with the Declaration of Helsinki.
Prior to their registration in the trial, all
individuals provided written informed consent.

Results

Table 1 provides an overview of the research
population's  clinical and  demographic
characteristics. The participants' mean BMI was
28.1 kg/m”"2 (£3.5) and their mean age was 28.4
years (+4.2). The menstrual cycle lasted an
average of 35.7 days (£7.2) and the duration of
PCOS was 5.2 years (£2.3). According to the
Ferriman-Gallwey approach, the average
hirsutism score was 15.2 (£4.5).

The radiographic characteristics seen in PCOS
patients are shown in Table 2. In 90% of the
patients, enlarged ovaries were seen, and in

96.7% of the cases, many tiny follicles were
found. Eighty percent of the patients had ovarian
cysts detected, and seventy-three percent of the
cases had stromal hyperplasia. Adnexal masses
were present in a smaller subset of individuals
(16.7%).

Table 3 provides specific information about the
study participants' hormone characteristics. The
average concentrations of androstenedione and
testosterone were 2.50 ng/mL and 0.95 ng/mL,
respectively. Follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) had mean values
of 8.0 mIU/mL and 12.5 mIU/mL, respectively.
There was 40.0 pg/mL of mean estradiol present.

The relationship between testosterone levels and
radiological characteristics is shown in Table 4.
Testosterone levels were shown to be
significantly positively correlated with larger
ovaries (r=0.65, p<0.001), many tiny follicles
(r=0.72, p<0.001), and ovarian cysts (r=0.50,
p<0.002). Furthermore, there was a somewhat
favorable connection (r=0.45, p=0.005) between
stromal hyperplasia and testosterone levels.

The  relationship  between  radiological
characteristics and LH levels is shown in Table
5. There was a substantial positive association
seen between LH levels and ovarian cysts
(r=0.55, p<0.001), many tiny follicles (r=0.78,
p<0.001), and enlarged ovaries (r=0.72,
p<0.001). There was also a moderate positive
connection (r=0.48, p=0.003) between LH levels
and stromal hyperplasia.

Finally, the relationship between radiographic
characteristics and FSH levels is shown in Table
6. Significant positive correlations were seen
between FSH levels and ovarian cysts (r=0.48,
p=0.003), many tiny follicles (r=0.70, p<0.001),
and enlarged ovaries (=0.60, p<0.001).
Additionally, a somewhat favorable connection
(r=0.42, p=0.007) was found between FSH
levels and stromal hyperplasia.

Discussion

The complicated endocrine condition known as
Polycystic Ovary Syndrome (PCOS) is typified
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by polycystic ovarian morphology, chronic
anovulation, and hyperandrogenism [1]. PCOS's
etiology and pathophysiology are still complex,
resulting from a combination of hereditary and
environmental variables [2]. The purpose of this
study was to look at the relationship between
blood hormone levels and radiographic
characteristics of the female reproductive organs
in individuals who complained of PCOS.

Our results showed a strong relationship
between certain radiological characteristics and
high levels of follicle-stimulating hormone
(FSH), luteinizing hormone (LH), and androgen
hormones. In the research population, ovarian
cysts, numerous tiny follicles, and enlarged
ovaries were the most often seen radiological
abnormalities. According to PCOS diagnostic
criteria, which stress the existence of polycystic
ovarian morphology on ultrasound examination,
these results are in line [3].

Notable is the relationship between testosterone
levels and radiographic characteristics. The
presence of ovarian cysts, numerous tiny
follicles, and enlarged ovaries was significantly
positively correlated with testosterone levels.
This implies that the morphological alterations
seen in PCOS patients' ovaries may be caused by
an excess of androgen. One of the main
characteristics of PCOS is hyperandrogenism,
which is also essential to the pathophysiology of
the condition [4]. Increased testosterone levels
can cause follicular stoppage and the
development of many tiny follicles, which can
contribute to the distinctive polycystic ovarian
shape shown in imaging investigations [5].

Likewise, a noteworthy affirmative connection
was identified between radiological
characteristics and levels of LH. It is well known
that LH causes theca cells in the ovary to
produce more androgen, which exacerbates
hyperandrogenism in PCOS patients [6]. The
higher LH levels in our study may have
contributed to the higher number of tiny follicles
and ovarian cysts seen. Elevated LH levels
stimulate  follicular growth but suppress

ovulation, which causes an accumulation of
immature follicles in the ovary [7].

It's interesting to note that there was a strong
positive link found between FSH levels and the
radiological characteristics of PCOS. While FSH
plays a major role in follicular development and
maturation, increased levels of the hormone in
PCOS patients may suggest that the ovaries are
relatively insensitive to FSH stimulation, which
could result in the recruitment of several tiny
follicles without effective ovulation [8].

The results of this investigation are in line with
earlier studies that found a correlation between
ovarian shape and hormonal abnormalities in
PCOS patients [9, 10]. However, by showing a
clear link between radiological results and blood
hormone levels, our study offers fresh
perspectives and emphasizes the potential of
MRI as an additional diagnostic tool for PCOS.

When evaluating PCOS, magnetic resonance
imaging (MRI) has a number of advantages than
standard ultrasound. The ovarian stroma,
follicles, and other associated anomalies can all
be seen more clearly and with greater anatomical
detail thanks to magnetic resonance imaging
(MRI) [11]. Furthermore, when it comes to
ovarian volume and morphology assessment,
MRI can be more reliable and consistent than
ultrasound because it is not operator-dependent
[12].

Even with the study's encouraging results, there
are a few things to keep in mind. Our ability to
establish a causal relationship between the
hormonal abnormalities reported in PCOS
patients and the radiological characteristics is
limited by the cross-sectional nature of the study.
Furthermore, the study cohort was made up
mostly of young women with recently diagnosed
PCOS, making it rather homogeneous. Further
research involving bigger and more diverse
populations is required to corroborate our results
and investigate the possible clinical applications
of MRI in the diagnosis and treatment of PCOS.
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Conclusion

Our research concludes that there is a substantial
relationship between blood hormone levels and
radiographic characteristics of the female
reproductive organs in patients complaining of
PCOS. With its ability to provide detailed
anatomical information and facilitate
comprehension of the underlying hormonal
abnormalities, MRI exhibits promise as an
additional diagnostic technique in the diagnosis
of PCOS. To confirm these results and
investigate the possible therapeutic applications
of MRI in PCOS diagnosis and treatment, more
investigation is necessary.

References

1. Palomba S, Santagni S, Falbo A, La
Sala GB. Complications and challenges
associated with  polycystic  ovary
syndrome: current perspectives. Int J
Womens Health. 2015 Sep 30;7:745-53.
doi: 10.2147/1IJWH.S70314. PMID:
26504346; PMCID: PMC4590139.

2. Norman RJ, Dewailly D, Legro RS,
Hickey TE. Polycystic ovary syndrome.
Lancet. 2007 Sep 15;370(9588):685-97.
doi: 10.1016/S0140-6736(07)61345-2.
PMID: 17825644.

3. Teede H, Deeks A, Moran L. Polycystic
ovary syndrome: a complex condition
with psychological, reproductive and
metabolic manifestations that impacts

on health across the lifespan. BMC Med.

2010 Oct 13;8:41. doi: 10.1186/1741-
7015-8-41. PMID: 20939859; PMCID:
PMC2975407.

4. Yildiz BO. Approach to the patient:
contraception in women with polycystic
ovary syndrome. J Clin Endocrinol
Metab. 2015 Mar;100(3):794-802. doi:

10.1210/jc.2014-3761. PMID: 25405390.

5. Chen X, Ni R, Mo Y, Li L, Yang D, Li
X, Ma B, Yang D. [Effect of lifestyle
intervention on body weight and
reproductive outcome in overweight and
obese women with polycystic ovary
syndrome]. Zhonghua Fu Chan Ke Za

10.

11.

12.

Zhi. 2015 May;50(5):375-9. Chinese.
PMID: 26463577.

Sirmans SM, Pate KA. Epidemiology,
diagnosis, and  management  of
polycystic ovary syndrome. Clin
Epidemiol. 2014 Jul 22;6:1-13. doi:
10.2147/CLEP.S37559. PMID:
25093065; PMCID: PM(C4128943.
Azziz R. Polycystic ovary syndrome.
Obstet Gynecol. 2018 Sep;132(3):321-
336. doi:
10.1097/A0G.0000000000002782.
PMID: 30095790.

Lizneva D, Suturina L, Walker W,
Brakta S, Gavrilova-Jordan L, Azziz R.
Criteria, prevalence, and phenotypes of
polycystic ovary syndrome. Fertil Steril.
2016 Jul;106(1):6-15. doi:
10.1016/j.fertnstert.2016.05.003.  Epub
2016 May 30. PMID: 27262475.
Palomba S, de Wilde MA, Falbo A,
Koster MP, La Sala GB, Fauser BC.
Pregnancy complications in women with
polycystic ovary syndrome. Hum
Reprod Update. 2015 Sep-
Oct;21(5):575-92. doi:
10.1093/humupd/dmv029. Epub 2015
Jul 5. PMID: 26141281.

Teede HJ, Misso ML, Costello MF,
Dokras A, Laven J, Moran L, Piltonen T,
Norman RJ; International PCOS
Network. Recommendations from the
international evidence-based guideline
for the assessment and management of
polycystic ovary syndrome. Hum
Reprod. 2018 Sep 1:;33(9):1602-1618.
doi: 10.1093/humrep/dey256. PMID:
30052961.

Legro RS, Arslanian SA, Ehrmann DA,
Hoeger KM, Murad MH, Pasquali R,
Welt CK; Endocrine Society. Diagnosis
and treatment of polycystic ovary
syndrome: an Endocrine Society clinical
practice guideline. J Clin Endocrinol
Metab. 2013 Dec;98(12):4565-92. doi:
10.1210/jc.2013-2350. PMID: 24151290;
PMCID: PMC5393198.

Wild RA, Carmina E, Diamanti-
Kandarakis E, Dokras A, Escobar-

International Journal of Medical Research

29



https://doi.org/10.61705/1xtxkc54

Bi-Monthly

International

]ournal of ISSN.. 2815-0554
Medical Research (Online)

Morreale HF, Futterweit W, Lobo R, Syndrome (AE-PCOS) Society. J Clin

Norman RJ, Talbott E, Dumesic DA. Endocrinol Metab. 2010

Assessment of cardiovascular risk and Feb;95(5):2038-49. doi:

prevention of cardiovascular disease in 10.1210/jc.2009-2724. PMID: 20375205;
women with the polycystic ovary PMCID: PMC2869542.

syndrome: a consensus statement by the
Androgen Excess and Polycystic Ovary

Tables
Table 1: Demographic and Clinical Characteristics of the Study Population
Parameter Mean = SD (Range)
Age (years) 28.4 +£4.2 (18-35)
BMI (kg/m"2) 28.1 +3.5(20-35)
Duration of PCOS (years) 5.2+£2.3(1-10)
Menstrual cycle length (days) 35.7+ 7.2 (21-60)
Hirsutism score (Ferriman-Gallwey) 15.2 +£4.5 (6-24)
Table 2: Radiological Features of Female Reproductive Organs in PCOS Patients
Radiological Features Number of Patients (%)
Enlarged Ovaries 135 (90%)
Multiple Small Follicles 145 (96.7%)
Ovarian Cysts 120 (80%)
Stromal Hyperplasia 110 (73.3%)
Adnexal Mass 25 (16.7%)
Table 3: Hormonal Levels in PCOS Patients
Hormones Mean Level (ng/mL) Standard Deviation
Testosterone 0.95 0.25
Androstenedione 2.50 0.50
LH 12.5 3.0
FSH 8.0 2.5
Estradiol 40.0 10.0
Table 4: Correlation between Radiological Features and Testosterone Levels
Radiological Features Testosterone (1) p-value
Enlarged Ovaries 0.65 <0.001
Multiple Small Follicles 0.72 <0.001
Ovarian Cysts 0.50 0.002
Stromal Hyperplasia 0.45 0.005
Table 5: Correlation between Radiological Features and LH Levels
Radiological Features LH (1) p-value
Enlarged Ovaries 0.72 <0.001
Multiple Small Follicles 0.78 <0.001
Ovarian Cysts 0.55 0.001
Stromal Hyperplasia 0.48 0.003
Table 6: Correlation between Radiological Features and FSH Levels
Radiological Features FSH (r) p-value
Enlarged Ovaries 0.60 <0.001
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Multiple Small Follicles 0.70 <0.001
Ovarian Cysts 0.48 0.003
Stromal Hyperplasia 0.42 0.007

International Journal of Medical Research 31



https://doi.org/10.61705/1xtxkc54

	DOI: https://doi.org/10.61705/pv1jgq30
	Material and methods
	Radiological Evaluation
	Evaluation of Hormones
	Analytical Statistics
	Ethical aspects
	Results 
	Discussion 
	Conclusion 
	References
	Tables

