Pak. j. life soc. Sci. (2024), 22(2): 2217-2227 E-ISSN: 2221-7630;P-ISSN: 1727-4915

Pakistan Journal of Life and Social Sciences

2 Clarivate .
Web of Science” www.pjlss.edu.pk
https://doi.org/10.57239/PJLSS-2024-22.2.00159 —
RESEARCH ARTICLE

Exploring the Role of Ultrasound for Diagnosing Polycystic Ovary
Syndrome in Women in Najran, Saudi Arabia

Nagla Hussien Mohamed Khalid!*, Nuha Salih Mustafa?, Rahaf Saleh Mllaaqg3, Alanoud Ali Al-Fatih*, Majd Ahmed
Dohal5, Raneem Ali Hamali¢, Wejdan Majdua Al-Sahbi?, Maha Saleh Hussien Melaq®

1234567 Faculty of Applied Medical Sciences, Radiological Science Department, Najran University

8 King Khalid hospital, Najran Saudi Arabi Radiolohy Department

ARTICLE INFO

ABSTRACT

Received: May 22, 2024
Accepted: Jul 31, 2024

This study set out to explore the role of ultrasound for diagnosing
polycystic ovary syndrome (PCOS) in patients attending the Maternal and

Child Hospital in Najran, Saudi Arabia. One hundred women were
recruited into the study. Among the data collected were details about the
participant’s age, BMI, hormone status, marital status and menstrual cycle.
Ultrasound scans were undertaken to identify ovarian abnormalities. Most
of the participants were aged between 15 and 25-years-old. The majority
had a healthy BMI and they were married women. Having an irregular
menstrual cycle was a common experience, affecting many of the
Najran participants. However, analyses of FSH, LH, progesterone and testosterone
levels revealed that these were typically normal. The symptoms most often
recounted by the women were abdominal pain, difficulty in conceiving,
hirsutism and irregular menstrual cycles. Performing transvaginal
ultrasound revealed that many of the participants had enlarged ovaries
containing numerous small follicles. The findings of this study indicate that
ultrasound is a useful tool for diagnosing PCOS. Furthermore, it provides
information about the prevalence and characteristics of PCOS in this
particular Saudi Arabian population.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a hormone disorder that typically affects women of
childbearing age. Common features of PCOS are irregular menstruation, hirsutism and difficulties in
getting pregnant. 1 Whilst the aetiology of PCOS has yet to be established, a surfeit of insulin is
considered to be a contributing factor. Cells that are resistant to insulin are unable to take up sugar
from the blood, causing elevated blood sugar. To try to compensate for the increased blood sugar, the
body synthesises more insulin; however, when the levels of insulin become too much, they stimulate
an excessive production of androgens, which in turn prevents ovulation.(?) Genetic factors might
predispose some women to developing PCOS. Also, stress could contribute to developing PCOS as
well as potentially being a symptom of the condition. ®)

The ovaries are the egg-producing component of female’s reproductive system. They play a key role
menstruation and conception. M) One measure of a woman'’s health and that of her ovaries is regular
menstruation. Females with PCOS often experience oligomenorrhoea or amenorrhoea, difficulties
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getting pregnant, alopecia, excessive facial or body hair, weight gain and obesity, insulin resistance,
pelvic pain, acne and depression. The latter is exacerbated by the discomfort and stress caused by
the condition. All these symptoms may be under diagnosis called polycystic ovary syndrome (PCOS)
4

Ultrasound is a non-invasive imaging technique that uses high-frequency sound waves to generate
images of internal tissues. Ultrasound is useful to visualise the state of the ovaries. In PCOS, the
ovaries become enlarged and they contain numerous small follicles. The diagnosis of PCOS is typically
based upon the Rotterdam criteria, which details three factors 1) anovulation or oligo-ovulation, 2)
biochemical or clinical detectable hyperandrogenism and 3) presence of polycystic ovaries on
ultrasound. Any two of these three criteria are considered positive for PCOS. ©)

There are a number of benefits of using ultrasound to diagnose PCOS. A key benefit is that it is a non-
ionising radiation imaging modality, meaning it is presumed safe for repeated use; this feature is
especially important for women of childbearing age, who might need to be examined repeatedly over
time. Also, it is (relatively) cheap and accessible, widely available in outpatient settings, including
gynaecologists and general practitioners. Furthermore, the images captured by the scanner are in
real time, meaning it is possible to view ongoing changes taking place in the ovaries and developing
follicles over time(6)

Although polycystic ovaries are central to PCOS, there are other conditions, such as adrenal disorders
and ovarian tumours, which can present with polycystic ovaries. Thus, polycystic ovaries in
themselves are not unique to PCOS. Consequently, it is essential to make a differential diagnosis, and
ultrasound is a useful tool for ensuring that a diagnosis of PCOS is reliable. (7

In spite of the above, ultrasound’s effectiveness is limited by the absence of standardised criteria for
polycystic ovaries. Another limitation is that the modality cannot directly assess ovulatory function
and hyperandrogenism. Also, an ultrasound diagnosis for PCOS cannot be assumed where there is
disagreement between the clinical presentation and the ultrasound scan’s findings (6.7

In recent years, the use of ultrasound to diagnose PCOS in Saudi Arabia has developed. Initially, the
modality was used simply to evaluate the morphology of the ovaries. However, advancements have
been made in ultrasound to include 3D and Doppler technologies. These developments have
progressed ultrasound’s ability to diagnose PCOS. Studies undertaken in Saudi Arabia have shown
that the care of PCOS patients and management of their condition, have benefited from the reliability
and effectiveness of ultrasound in diagnosing PCOS. &-11)

This study assesses the role of ultrasound has in diagnosing PCOS.

Objective

The aim of this study was to assess the use of ultrasound to screen for polycystic ovary disease in
women attending the Maternal and Child hospital in Najran, Saudi Arabia between January 2023 and
January 2024.

METHODOLOGY

Study design

This study adopted a cross-sectional design to explore the role of ultrasound in diagnosing polycystic
ovary syndrome (PCOS) in patients attending the Maternal and Child Hospital in Najran, Saudi Arabia.

The aim of the study was to evaluate the prevalence of PCOS and to determine characteristic
ultrasound features related to the condition.
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Participants

A total of 100 women attending gynaecological consultations at the hospital were recruited into the
study. Recruitment was achieved through convenience sampling. Inclusion criteria were established
to be females, aged 15-55-years-old, who had either regular or irregular menstrual cycles.
Participants were excluded if they had undergone gynaecological surgery or a medical history of
other conditions that could affect a PCOS diagnosis.

Data collection

Data were obtained from ultrasound examinations and through a questionnaire. The purpose of the
latter was to collect data about the patient’s symptoms and information about their age, marital
status, BMI and the regularity of their menstrual cycle. Information was also collected about the
patient’s symptoms, specifically whether they experienced abdominal pain, fertility problems or
hirsutism.

Experienced radiologists performed the ultrasound examinations using a transabdominal or
transvaginal approach, according to the patient’s preference and the radiologist’ professional
opinion. Records were made of the scan’s findings. Details noted included whether or not the
following features were observed: enlarged ovaries, thickened ovarian capsule, increased ovarian
stromal volume ovarian cysts and numerous small follicles.

Hormone assessment

Samples of blood were collected from each patient. Hormone assays were conducted to establish the
serum levels of follicle-stimulating hormone (FSH) luteinising hormone (LH), progesterone and
testosterone. Enzyme immunoassays (EIA) were performed to determine FSH and LH levels, whilst
progesterone and testosterone assessed using radioimmunoassay (RIA). Levels were compared
against established normal reference ranges for each hormone.

Data analysis

Statistical Package for the Social Sciences (v 23) was used to analyse the data statistically. The
patients’ demographic characteristics (age, BMI and marital status) were summarised using
descriptive statistics. To determine the prevalence PCOS, the percentage of patients with PCOS in
each ovary (left, right or bilaterally) was calculated.

For each of the features detected by ultrasound, the frequency of their occurrence was established
and the prevalence was calculated as a percentage. This was achieved, by dividing the number of
patients with the feature by the total number of patients who received an ultrasound scan.

Ethical considerations

Ethical approval to conduct the study was sought and obtained from the Institutional Review Board
of the Mother and Child Hospital in Najran. Before collecting data, participants were required to give
their informed consent to take part in the study. The participant’s data was anonymised and kept
confidential throughout the study.

RESULTS

One hundred female patients attending gynaecological consultations at the Mother and Child
Hospital in Najran were recruited into the study. Below are the study’s results.
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Table 1: Demographic characteristics of the patients (n=100)

Variables Frequency Percent
Age
15-25 40 40.0
26-35 39 39.0
36-45 20 20.0
46-55 1 1.0
Total 100 100.0
Marital Status
Married 63 63
Single 37 37.0
Total 100 100.0
BMI
Normal (18.5-24.5) 35 0.35
Obesity (25-29.9) 35 0.35
Overweight (over 30) 30 0.30
Total 100 0.100

Most of the patients (n=79) were under the age of 36 years; 40 patients were aged between 15 and
25, while 39 were aged 26-35. Twenty patients were aged between 36 and 45. Only on patient was
aged between 46 and 55-years. Most of the participants (63%) were married, leaving 37%
unmarried. The BMIs of the participants was fairly evenly distributed, with the 35% having a normal
BMI (18.5-24.5) and an equal number falling into the obese category (25-29.9). Thirty participants
were overweight, having a BMI in excess of 30.

Table 2: Regularity of menstrual cycle

Menstrual cycle Frequency Percent
Regular 38 38.0
Irregular 62 62.0
Total 100 100.0

Menstrual cycles were irregular in the majority (62%) of patients, with only 38% having regular
cycles.

Table 3: Hormone status of the patients

Hormones LH FSH Testosterone | Progesterone
Normal frequency 82 95 73 76

High Abnormal frequency | 11 4 18 0

Low Abnormal frequency | 7 1 9 24

Total 100 100 100 100
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The patients’ FSH, LH, progesterone and testosterone levels were tested. The levels of FSH were
normal in 95% of cases, while four patients had an excess of FSH and one patient had a deficit of this
hormone. Eighty-two patients had normal levels of LH; however, in 11% of patients, the levels were
elevated, and they were abnormally low in 7% of patients. Progesterone levels were normal in almost
three-quarters of patients (n=76), but the remaining 24% had abnormally low levels of this hormone.
The number of patients with normal levels of testosterone was 73/100. It was elevated in 18% of
patients and too low in the remaining 9%.

Table 4: Frequency of PCOS symptoms

Symptoms Percentage
Sub- Infertility 31(31%)
Irregular Menstrual 64(64%)
Hirsutism 26(26%)
Abdominal pain 18(18%)
Free Fluid 1(1%)

Irregular menstrual cycle was the most commonly reported symptom, experienced by 64% of the
patients. Around one-third (31%) of patients reported having difficulties conceiving and about one-
quarter (26%) suffered from hirsutism. Almost one-fifth (18%) of participants experienced
abdominal pain. Only one participant had evidence of free fluid, as observed during the ultrasound
examination.

Table 5: Site of PCOS

In the majority of patients (49%), both ovaries were polycystic. The right ovary alone was affected in
29 patients and the left ovary was exclusively affected in 22 patients.

Site of PCOS Frequency Percent
Left 22 22
Right 29 29
Bilateral 49 49
Total 100 100.0

Table 6: Type of ultrasound scan used

Type of ultrasound scan Frequency Percentage
Transvaginal Ultrasound 85 85%
Abdominal Ultrasound 15 15%

Table 7: Transvaginal ultrasound findings (n=85)

Ultrasound finding Frequency Percentage
Multiple small follicles 76 (89.4%)
Enlarged ovaries 63 (74.1%)
Increased ovarian stromal | 56 (65.8%)
volume

Thickened ovarian capsule | 48 (56.4%)
Presence of ovarian cysts 34 (40%)

For 76 of the 85 patients (89.4%) who underwent transvaginal ultrasound, numerous small follicles
were detected; this was the most common diagnostic feature identified. Sixty-three (74.1%) patients
had enlarged ovaries, while an increase in the ovarian stromal volume was detected in 56 patients
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(65.8%). Thirty-four patients (40%) had ovarian cysts and thickened ovarian capsules were seen in
48 patients (56.4%).

Table 8: Trans-abdominal ultrasound findings (n=15)

Ultrasound
finding Frequency Percentage
Multiple small
follicles 13 (86.6%)
Enlarged ovaries 12 (80%)
Increased
ovarian stromal
volume 12 (80%)
Thickened
ovarian capsule 8 (53.3%)
Presence of
ovarian cysts 4 (26.6%)

Multiple small follicles were also the most common feature identified in transabdominal scans (n=13;
86.6%). Twelve (80%) of the patients scanned by this method had enlarged ovaries and increased
ovarian stromal volume. Meanwhile, eight patients (53.3%) had thickened ovarian capsules and four
patients (26.6%) had ovarian cysts.

DISCUSSION

PCOS is an endocrine disorder that afflicts women of reproductive age. The condition is associated
with irregular menstrual cycles, insulin resistance, hyperandrogenism and numerous cysts present
in the ovaries.(!2) Diagnosing PCOS is mainly achieved using clinical and biochemical standards,
including the Rotterdam criteria. The latter has three criteria: anovulation or oligoovulation,
hyperandrogenism and polycystic ovaries. Clinical and biochemical tests and ultrasound
examination need to be conducted to determine whether or not the criteria are fulfilled. The presence
of at least two of the criteria is indicative of PCOS. ¥

As polycystic ovaries are not overtly visible, ultrasound imaging has become an essential method of
viewing the state of the ovaries and detecting the cysts that characterise the condition. To evaluate
and diagnose PCOS, this retrospective quantitative cross-sectional study, which was conducted in
Najran, Saudi Arabia, analysed data collected from patients attending the Maternity and Children's
Hospital. The study determined the patient-age range that was most affected, the most common
symptoms experienced, the status of patients’ hormones and the patients’ marital status. The study
also evaluated the relationships between PCOS, hormone levels, prevalence of irregular menstrual
cycles, the location of the cysts in the ovaries. These findings have important implications for
understanding and managing PCOS.

Table 1 shows that most of the patients (n=79) were under the age of 36 years; 40 patients were aged
between 15 and 25, while 39 were aged 26-35. Twenty patients were aged between 36 and 45. Only
on patient was aged between 46 and 55-years. These findings are in agreement with other studies of
PCOS in Saudi Arabian women (1314) that found the prevalence of the condition to be greater amongst
young women. This observation might be due to heightened knowledge about PCOS among women
of childbearing age. These women are more likely to seek medical advice, which in turn increases the
potential for diagnosing PCOS. (15.16)

Table 1 also shows that most of the participants (63%) were married; only 37% were unmarried.
Marriage is the social norm in Saudi Arabia; therefore, that two-thirds of the patients were married
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is to be expected. 17 This finding highlights that marital status has no bearing upon the condition,
and early diagnosis and treatment is desirable for all patients.

The BMIs of the participants was fairly evenly distributed, with the 35% having a normal BMI (18.5-
24.5) and an equal number falling into the obese category (25-29.9). Thirty participants were
overweight, having a BMI in excess of 30. Saudi Arabia suffers from a high level of obesity, so this
distribution of BMIs is also following the expected pattern. There is a recognised positive association
between obesity and PCOS, as being obese compounds metabolic problems and hormonal imbalances
that attend PCOS. Ultrasound imaging is a valuable tool for diagnosing PCOS in obese women.

PCOS is an endocrine disorder that afflicts women of reproductive age. The condition is associated
with anovluation, hyperandrogenism and polycystic ovaries. (12) Diagnosing PCOS is mainly achieved
using the clinical and biochemical criteria, such as irregular menstruation, hyperandrogenism and
the images produced by ultrasound scans of the ovaries. () Being a non-invasive imaging modality,
ultrasound is useful for viewing the state of the ovaries and detecting the multiple small follicles that
are characteristic of PCOS. (16) The findings of this study were that 62% of patients had irregular
menstrual cycles, meaning 38% had regular cycles (Table 2). The high prevalence of irregular
menstruation is in agreement with the findings of other studies covering PCOS. (18.19)

Each patients’ FSH, LH, progesterone and testosterone levels were measured (Table 4). The study’s
results are informative about the characteristics and prevalence of PCOS in women in Najran.

Eighty-two per cent of patients had normal levels of LH; however, in 11% of patients, the levels were
elevated, and they were abnormally low in 7% of patients. Based upon this finding, it can be assumed
that the levels of LH are normal in the majority of PCOS patients in Saudi Arabia. Other studies have
published similar findings, in which the LH levels of PCOS patients are normal or slightly increased.
(20) One factor that could contribute to divergent prevalence rates is inconsistent thresholds for the
level of LH that is categorised as abnormal.

The levels of FSH were normal in 95% of cases, while four patients had an excess of FSH and one
patient had a deficit of this hormone. These results are consistent with the findings of other studies.
Since most patients had normal levels of FSH, the implication is that assaying the levels of this
hormone is not a wuseful metric for diagnosing PCOS in Saudi Arabian women. @0

The percentage of patients with elevated levels of testosterone was 18%, whilst 9% of patients had
a deficit. Hyperandrogenism, as presented by the raised level of testosterone, can be considered a
common feature among Saudi Arabian women with PCOS. Hyperandrogenism is a criterion used to
diagnose PCOS. ® The effect of increased levels of testosterone includes irregular menstruation, acne
and hirsutism. 20)

Progesterone levels were normal in almost three-quarters of patients (n=76): however, the level was
abnormally low in the remaining 24%. This finding suggests that the progesterone levels of many
Saudi Arabian PCOS patients could be deficient. The result is in agreement with the findings of other
studies that also found the levels of progesterone to be deficient in women with PCOS. 29 Insufficient
progesterone can be part of the cause of low infertility and irregular menstrual periods. ) This
study’s findings emphasise the role that ultrasound can play in accurately diagnosing PCOS when it
is combined with hormone assays. The knowledge provided can be used to determine the most
suitable PCOS management strategies for the patient.

The data presented in Table 4 are informative about the characteristics and prevalence of PCOS in
women in Najran; they also emphasise the value of ultrasound for diagnosing PCOS. Irregular
menstrual cycle was the most commonly reported symptom, experienced by 64% of the patients.
Other researchers point to the irregular menstruation as being a common characteristic of PCOS, 21
indicating irregular menstrual cycles can be a key indicator PCOS. Around one-third (31%) of the
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patients in this study reported having difficulties conceiving. This is consistent with existing research
that reports PCOS is to be a prime cause of female infertility.(22) To enhance prospects of conceiving
a baby, it is essential that women with PCOS are diagnosed and treated promptly.

Twenty-six of the patients suffered from excessive facial or body hair. Other studies have reported
similar findings, and it is recognised that hirsutism is prevalent among patients with PCOS. 21 The
common presentation of hirsutism in this study highlights the role that ultrasound can play in
diagnosing PCOS, as the modality can be used to detect ovarian cysts and other ovarian abnormalities
that are characteristic of PCOS.

Table 4 shows that 18% of the patients experienced abdominal pain. However, this is considered not
to be a primary symptom of PCOS; nonetheless, there is an association between PCOS and conditions
that do cause abdominal pain, such as ovarian rupture or torsion. 22 Finding reports of abdominal
pain in almost one-fifth of the study participants emphasises the importance of conducting thorough
examinations. This should include ultrasound to eliminate other aetiologies that could be responsible
for this symptom.

One participant presented with free fluid, which was detected in the ultrasound examination (Table
4). Such fluid could indicate a PCOS-associated complication, such as a ruptured ovarian cyst. That
only 1% of the study cohort presented with free fluid, it suggests that ultrasound might not be of
value in detecting all potential complications associated with PCOS, though the modality remains a
valuable diagnostic tool.

The study found that for the majority of patients (49%), both ovaries were polycystic. The right ovary
alone was affected in 29 patients and the left ovary was exclusively affected in 22 patients. [t has been
reported that in Najran, the prevalence of PCOS ranges from 10% to 30% (23). This study is in
agreement with earlier research that finds PCOS to be a common condition among women in Najran.
Furthermore, the finding that in almost half of the patients, both ovaries were polycystic is also
consistent with the findings of other studies. It is common that PCOS affects the ovaries bilaterally;
this is often seen in ultrasound scans. (22) The bilateral presence of ovarian cysts in PCOS is attributed
to hormone imbalance and follicular dysregulation. 24 Using ultrasound to detect bilateral PCOS can
help to make a differential diagnosis of PCOS from other ovarian disorders and diseases.

The data in Table 6 shows that most of the ultrasound scans (85%) in this study used the transvaginal
approach, with just 15% using the transabdominal approach.

Saudi Arabia is not unique in using transvaginal ultrasound to diagnose PCOS. Indeed, transvaginal
ultrasound is regarded as the gold standard for diagnosing PCOS, so is used in other countries too.
Transvaginal ultrasound is the most effective means of viewing the ovaries and detecting the
characteristic numerous small follicles. Furthermore, the modality facilitates a count of the follicles
and for the ovarian volume to be measured. Those data are key diagnostic criteria for PCOS. (16)

A number of factors explain the preference of using transvaginal ultrasound over abdominal
ultrasound to diagnose PCOS. Image quality is the primary benefit offered by transvaginal ultrasound.
Compared to abdominal ultrasound, the image quality of the ovaries is better. Furthermore,
transvaginal ultrasound is less vulnerable to the effects of body habitus and gas in the bowel; this
makes it a more effective imaging modality for patients with high BMI values. The adoption of
transvaginal ultrasound might vary according to cultural and religious factors. For women in
conservative societies, transvaginal ultrasound might consider it to be a more acceptable and modest
option. (2627.28)

Although transvaginal ultrasound is the preferred method for diagnosing PCOS, abdominal
ultrasound remains an important alternative modality. In instances where a patient does not want a
transvaginal scan, or where the patient has vaginal bleeding or has recently undergone pelvic
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surgery, abdominal ultrasound is the preferred option. Abdominal ultrasound can also be useful in
an initial screen when a patient presents with symptoms, but no diagnosis of PCOS has been made.
Transvaginal ultrasound can then be used for further evaluation if PCOS is suspected. (29

The data presented in Table 7 show that transvaginal ultrasound is highly effective in detecting the
characteristic features of PCOS. The presence of multiple small follicles was observed in 89.4% of the
patients, making it the most common manifestation detected by transvaginal ultrasound. This finding
meets the Rotterdam criteria, which defines PCOS as each ovary having = 12 12 follicles with a
diameter of 2-9 mm. ¥ The high prevalence of multiple small follicles detected in the patients
recruited into the study reinforces the benefit of using transvaginal ultrasound to diagnose PCOS
reliably in Saudi Arabian women. Enlarged ovaries were prevalent in this study, affecting 74.1% of
the patients. This is consistent with findings reported in other works, in which enlarged ovaries are
recognised as a characteristic feature of PCOS seen on ultrasound scans. (1630) Qvarian stromal
volume is another feature that can measured using ultrasound. Increased ovarian stromal volume,
which is characteristic of PCOS, was detected in 65.8% of the patients in this study; this. Other studies
have similarly reported increased stromal volume. (1631) That a thickened ovarian capsule was
identified in 56.4% of the patients in this study, lends further support to ultrasound having a role in
diagnosing PCOS.

For some patients in this study both, transabdominal and transvaginal ultrasound scans were
undertaken (Table 8). The findings show that transabdominal ultrasound also has role in diagnosing
PCOS. The feature identified most often by transabdominal ultrasound was multiple small follicles,
which were detected in 86.6% of the participants. These observations were consistent with those
obtained from transvaginal ultrasound, further supporting the value of ultrasound for diagnosing
PCOS.

Of those patients who underwent transabdominal scans, a high percentage was found to have
enlarged ovaries and increased ovarian stromal volume. This adds further support to using
transabdominal ultrasound to diagnose PCOS. However, compared to those patients who underwent
transvaginal ultrasound, the detection of thickened ovarian capsule and ovarian cysts was lower in
the transabdominal ultrasound patients. This is likely to reflect the limitations of transabdominal
ultrasound viewing the ovaries as described earlier.

CONCLUSION

This study considers the ultrasound findings, demographic characteristics, hormone status and
symptoms of PCOs patients. The study’s findings indicate that PCOS is prevalent among women of
reproductive age; consequently, it is essential that the condition be diagnosed promptly and managed
appropriately. The study highlights the importance of assaying hormones and using ultrasound to
diagnose and assess patients with PCOS. From the findings of this study, clinical practice implications
are revealed, and emphasise that the condition needs to be managed using a multidisciplinary
approach that considers hormone therapy, fertility treatments and lifestyle interventions.

LIMITATIONS

The findings of this study are constrained by a number of limitations. By using convenience sampling
to recruit participants, the findings may not be generalisable to other populations. The study might
also be vulnerable to selection bias, as it was performed in just one hospital. Furthermore, the data
were vulnerable to recall bias and inter-observer variability, as they were obtained from self-
reported symptoms and ultrasound findings.
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RECOMMENDATION

It is essential to recognise the variability that can arise from using ultrasound to diagnose of PCOS in
diverse healthcare settings and regions within Saudi Arabia. The findings of this study might not be
generalisable to the whole Saudi population because they are derived from a specific sample. To
investigate the factors that influence the ultrasound technique used to diagnose PCOS in different
regions of Saudi Arabia requires additional study.

REFERENCES

Tsilchorozidou T, Overton C, Conway GS. The pathophysiology of polycystic ovary syndrome. Clin
Endocrinol (Oxf). 2004 Jan;60(1):1-17. doi: 10.1046/j.1365-2265.2003.01842.x. PMID:
14678281.

Book CB, Dunaif A. Selective insulin resistance in the polycystic ovary syndrome. ] Clin Endocrinol
Metab. 1999 Sep;84(9):3110-6. doi: 10.1210/jcem.84.9.6010. PMID: 10487672.

Franks S, McCarthy MI, Hardy K. Development of polycystic ovary syndrome: involvement of genetic
and environmental factors. Int ] Androl. 2006 Feb;29(1):278-85; discussion 286-90. doi:
10.1111/j.1365-2605.2005.00623.x. Epub 2005 Dec 22. PMID: 16390494.

Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop group. Revised 2003 consensus on
diagnostic criteria and long-term health risks related to polycystic ovary syndrome (PCOS).
Hum Reprod. 2004 Jan;19(1):41-7. doi: 10.1093 /humrep/deh098. PMID: 14688154.

Dunaif, A., Chang, R. ], Franks, S., & Legro, R. S. (2008). Polycystic ovary Syndrome. In Humana Press
eBooks. https://doi.org/10.1007/978-1-59745-108-6

Bachanek M, Abdalla N, Cendrowski K, Sawicki W. Value of ultrasonography in the diagnosis of
polycystic ovary syndrome - literature review. ] Ultrason. 2015 Dec;15(63):410-22. doi:
10.15557/J0U.2015.0038. Epub 2015 Dec 28. PMID: 26807298; PMCID: PMC4710692.

Dewalilly D, Lujan ME, Carmina E, Cedars MI, Laven ], Norman R], Escobar-Morreale HF. Definition
and significance of polycystic ovarian morphology: a task force report from the Androgen
Excess and Polycystic Ovary Syndrome Society. Hum Reprod Update. 2014 May-
Jun;20(3):334-52. doi: 10.1093 /humupd/dmt061. Epub 2013 Dec 16. PMID: 24345633.

Asuncién M, Calvo RM, San Millan JL, Sancho ], Avila S, Escobar-Morreale HF. A prospective study of
the prevalence of the polycystic ovary syndrome in unselected Caucasian women from Spain.
] Clin Endocrinol Metab. 2000 Jul;85(7):2434-8. doi: 10.1210/jcem.85.7.6682. PMID:
10902790.

Parisi L, Tramonti M, Casciano S, Zurli A, Gazzarrini O. The role of ultrasound in the study of polycystic
ovarian disease. ] Clin Ultrasound. 1982 Apr;10(4):167-72. doi: 10.1002/jcu.1870100405.
PMID: 6806325.

Zaidi ], Campbell S, Pittrof R, Kyei-Mensah A, Shaker A, Jacobs HS, Tan SL. Ovarian stromal blood flow
in women with polycystic ovaries--a possible new marker for diagnosis? Hum Reprod. 1995
Aug;10(8):1992-6. doi: 10.1093 /oxfordjournals.humrep.a136222. PMID: 8567828.

Nylander M, Frgssing S, Bjerre AH, Chabanova E, Clausen HV, Faber ], Skouby SO. Ovarian morphology
in polycystic ovary syndrome: estimates from 2D and 3D ultrasound and magnetic resonance
imaging and their correlation to anti-Miillerian hormone. Acta Radiol. 2017 Aug;58(8):997-
1004. doi: 10.1177/0284185116676656. Epub 2016 Nov 13. PMID: 28273731.

Azziz R, Carmina E, Chen Z, Dunaif A, Laven |S, Legro RS, Lizneva D, Natterson-Horowtiz B, Teede H]J,
Yildiz BO. Polycystic ovary syndrome. Nat Rev Dis Primers. 2016 Aug 11;2:16057. doi:
10.1038/nrdp.2016.57. PMID: 27510637.

Al-Qahtani NH. The prevalence of polycystic ovary syndrome in Saudi women: A hospital-based
study. ] Womens Health Care. 2018;7(2):1-5.

Al-Sunaidi M, Al-Azemi M, Ghorab H, et al. Polycystic ovary syndrome: Clinical and biochemical
characteristics in Saudi women. Reprod Biol Endocrinol. 2016;14(1):1-7.

2226



Khalid et al. Exploring the Role of Ultrasound for Diagnosing Polycystic Ovary

Teede HJ, Misso ML, Costello MF, et al. International evidence-based guideline for the assessment
and management of polycystic ovary syndrome 2018. Melbourne: Monash University; 2018

Dewailly D, Gronier H, Poncelet E, et al. Diagnosis of polycystic ovary syndrome (PCOS): revisiting
the threshold values of follicle count on ultrasound and of the serum AMH level for the
definition of polycystic ovaries. Hum Reprod. 2011;26(11):3123-3129.

AlShehri, A. M. (2016). Polycystic ovary syndrome: A common reproductive disorder and associated
metabolic syndrome in Saudi women. Annals of Saudi Medicine, 36(3), 157-161.

Azziz R, Woods KS, Reyna R, et al. The prevalence and features of the polycystic ovary syndrome in
an unselected population. ] Clin Endocrinol Metab. 2004;89(6):2745-2749.

Sirmans SM, Pate KA. Epidemiology, diagnosis, and management of polycystic ovary syndrome. Clin
Epidemiol. 2014;6:1-13.

Ehrmann, D. A. (2005). Polycystic ovary syndrome. New England Journal of Medicine, 352(12), 1223-
1236.

Azziz, R, Carmina, E., Dewalilly, D., Diamanti-Kandarakis, E., Escobar-Morreale, H. F., Futterweit, W.,
.. & Witchel, S. F. (2004). The Androgen Excess and PCOS Society criteria for the polycystic
ovary syndrome: the complete task force report. Fertility and sterility, 82(4), 887-899.

Dumesic, D. A., Oberfield, S. E., Stener-Victorin, E., Marshall, ]. C., Laven, . S., & Legro, R. S. (2015).
Scientific statement on the diagnostic criteria, epidemiology, pathophysiology, and molecular
genetics of polycystic ovary syndrome. Endocrine reviews, 36(5), 487-525.

Al-Attas OS, Al-Daghri NM, Alokail MS, et al. Polycystic ovary syndrome and metabolic syndrome in
Saudi women with type 2 diabetes mellitus. Diabetes Metab Syndr Obes. 2015;8:399-404.

Franks S. Polycystic ovary syndrome. N Engl ] Med. 1995;333(13):853-861

Pache TD, Wladimiroff JW. Transvaginal sonography in the diagnosis of polycystic ovary syndrome.
Obstet Gynecol Surv. 1995;50(11):822-828.

Al-Daghri NM, Al-Attas OS, Alokail MS, et al. Polycystic ovary syndrome phenotype in Saudi women:
possible nonconventional risk factors of cardiovascular disease. Int ] Endocrinol
2012;2012:938640.

Al-Qahtani NH, Al-Turki HA, Al-Damegh SA. Attitudes towards transvaginal ultrasound among Saudi
women. | Obstet Gynaecol. 2009;29(5):416-418.

Abu Hashim H, Foda O, Ghayaty E. Transvaginal ultrasound-guided ovarian needle puncture versus
laparoscopic ovarian drilling in women with clomiphene citrate-resistant polycystic ovary
syndrome: a randomized controlled study. ] Obstet Gynaecol Res. 2014;40(6):1600-1606

Savaris, R. F, Groll, J. M,, Young, S. L, DeMayo, F. ], & Jeong, ]. W. (2018). Advances in the
understanding of progesterone action in the human endometrium. Basic and Clinical
Pharmacology and Toxicology, 122(5), 549-557.

Pigny, P., Gorisse, E., Ghulam, A., Robin, G., Catteau-Jonard, S., Duhamel, A, ... & Dewailly, D. (2006).
Comparative assessment of five serum antimiillerian hormone assays for the diagnosis of
polycystic ovary syndrome. Fertility and Sterility, 85(3), 747-750.

2227



