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ABSTRACT

Background: The measurement of ovarian volume via sonography is an important parameter in assessing ovarian aging and defining
fertility potential in women. In the Swabi region, where advanced medical facilities are limited, measuring ovarian volume could be
particularly useful for diagnosing fertility issues. This cross-sectional study investigates the relationship between ovarian size and
female fertility among women in Swabi.

Objective: To evaluate the role of ovarian volume in distinguishing between fertile and infertile women in the Swabi district using
ultrasound.

Methods: A cross-sectional study was conducted at the Department of Radiology, Mahaban Medical and Research Hospital, Swabi,
Khyber-Pakhtunkhwa, Pakistan. A total of 101 participants were recruited from community health clinics using convenience
sampling. Data on demographic characteristics, medical history, and menstrual cycle regularity were collected via standardized
guestionnaires. Ovarian dimensions were measured by trained personnel using transvaginal sonography (TVUS), which provided
accurate and reproducible results. Descriptive statistics, including means, standard deviations, and percentages, were calculated for
variables such as age, ovarian measurements, and fertility status. Cross-tabulation was used to classify participants based on fertility
status and menstrual cycle regularity. Correlation tables were generated to examine the interrelationship between fertility status
and cycle regularity. Data analysis was performed using the Statistical Software for Social Sciences (SPSS version 25.0).

Results: The average age of participants was 28.52 years (SD = 5.08). The mean ovarian volumes for the right and left ovaries were
6.66 cm? (SD = 3.28) and 7.46 cm?® (SD = 4.26), respectively. Among the participants, 62 were fertile, and 39 were infertile. Fertile
participants had slightly higher mean ovarian measurements (right ovary: 6.90 cm?3, left ovary: 7.19 cm®) compared to infertile
participants (right ovary: 6.29 cm?, left ovary: 7.89 cm3). The regularity of menstrual cycles did not significantly differ between fertile
and infertile women, with 31 fertile participants having regular cycles and 31 having irregular cycles.

Conclusion: The study found that fertile women had slightly higher ovarian volumes compared to infertile women. However,
menstrual cycle regularity did not differ significantly between the two groups. These findings suggest that while ovarian volume may
be a useful indicator of fertility, menstrual cycle regularity alone is not a reliable predictor of fertility status in this cohort.
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INTRODUCTION

The ovaries, small glandular organs located on either side of the uterus, play a crucial role in female reproduction by producing eggs
and hormones (1). Measuring ovarian volume via sonography has emerged as a straightforward and sensitive method to indirectly
assess ovarian reserve, which is vital for evaluating and treating reproductive functions, including puberty and adult fertility (2). The
ovaries are responsible for the production of gametes and sex hormones and maintain the pool of non-growing follicles (NGFs),
supporting the maturation and release of eggs necessary for pregnancy over several decades. The primary components of the ovary,
such as the follicle endowment—comprising active and inactive follicles—and the stroma, are essential for normal ovarian function
(3). The stock of immature follicles is established during fetal life and continuously diminishes until menopause, leaving fewer than
1,000 follicles (4).
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Infertility, characterized by the inability to conceive after at least 12 months of regular, unprotected sexual intercourse, varies
globally. According to the World Health Organization (WHO), approximately 5% of reproductive-age couples currently face infertility
issues worldwide (2). Various diagnostic tests are employed to evaluate fertility, with ovarian volume measurement being
increasingly utilized (5). The physical dimensions of the ovaries, which are typically around 4x2x1 cm, can vary due to factors such
as age and health. Ovarian volume assessment is highly accurate in predicting ovarian response and is reproducible with low inter-
and intra-observer variability. Ultrasound, both transabdominal (TAU) and transvaginal (TVUS), is commonly used for this purpose.
The formula for an ellipsoid (0.52 times the length, height, and width of the ovary in centimeters) is applied to estimate ovarian
volume, which has shown a good correlation with volumetric (3-D) ultrasonography (6-8).

The follicles at different stages of growth constitute a significant part of the ovarian volume. As women age, the number of follicles
declines due to follicular atresia, resulting in a decrease in ovarian size (9-13). Ultrasound scanning of ovaries has become an
indispensable tool in infertility clinics worldwide. Transvaginal ultrasound, in particular, offers high-resolution imaging, allowing
visualization of follicles as small as 5 mm. This technique has proven to be more accurate than transabdominal ultrasonography,
which can visualize follicles as small as 1 cm (5). Fertility decreases with maternal age due to the diminishing number of primordial
follicles. It is estimated that at the onset of menarche, ovarian follicles number over 250,000, but only a few hundred to thousands
remain by the end of a woman's reproductive age. Ovarian volume assessment is also a valuable screening tool for conditions such
as polycystic ovarian syndrome (PCOS) and ovarian cancer (14-17).

Given the context of Swabi, a region with limited advanced medical facilities, the practice of measuring ovarian volume through
sonography could be highly beneficial for diagnosing fertility issues. This study aims to evaluate the role of ovarian volume in
distinguishing between fertile and infertile women in Swabi, utilizing ultrasound measurements. By examining ovarian dimensions
and their correlation with fertility status, this research seeks to contribute to the understanding of reproductive health in this
population and potentially improve clinical practices in regions with similar healthcare constraints (7).

MATERIAL AND METHODS

A cross-sectional study was conducted at the Department of Radiology, Mahaban Medical and Research Hospital, Swabi, Khyber-
Pakhtunkhwa, Pakistan, to assess the prevalence and factors influencing ovarian volume and fertility status among women aged 21-
45 years. Participants were recruited from various community health clinics using convenience sampling methods, resulting in a
sample size of 101 individuals. The study aimed to explore the relationship between ovarian volume, fertility status, and menstrual
cycle regularity in the target population.

The data collection process involved gathering demographic characteristics, medical history, and self-reported menstrual cycle
regularity through standardized questionnaires administered by trained personnel. Ovarian dimensions were measured using
ultrasound, employing established techniques to ensure accuracy and reproducibility. Specifically, transvaginal sonography (TVUS)
was utilized due to its higher resolution and ability to visualize smaller follicles, providing more precise measurements compared to
transabdominal ultrasound (TAU) (1).

To ensure ethical compliance, the study was approved by the Ethical Committee of the Women University Swabi, Khyber-
Pakhtunkhwa, Pakistan. All participants provided informed consent prior to inclusion in the study, and the research adhered to the
principles outlined in the Declaration of Helsinki.

Data analysis was performed using the Statistical Software for Social Sciences (SPSS version 25.0). Descriptive statistics, including
means, standard deviations, and percentages, were calculated for variables such as age, ovarian measurements, and fertility status.
Cross-tabulation was employed to classify participants based on fertility status (Yes/No) and menstrual cycle regularity
(Regular/Irregular). Correlation tables were generated to examine the interrelationship between fertility status and cycle regularity,
capturing all significant relationships within the data (2).

The study's results indicated variability in ovarian measurements among participants, with mean values of 6.66 cm for the right
ovary and 7.46 cm for the left ovary. Participants with a "Yes" fertility status demonstrated slightly higher mean ovarian
measurements compared to those with a "No" fertility status. The analysis also revealed that the regularity of menstrual cycles did
not significantly differ between fertile and infertile individuals (3).

Overall, this research provided valuable insights into the role of ovarian volume in assessing fertility potential among women in
Swabi, highlighting the importance of comprehensive reproductive health evaluations that consider multiple factors influencing
fertility. The findings suggest that while ovarian measurements may be indicative of fertility status, menstrual cycle regularity alone
is not a reliable predictor of fertility in this cohort. Further studies are warranted to explore the underlying mechanisms and broader
implications of these observations (4).
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RESULTS

The study involved 101 participants aged between 21 and 45 years, with an average age of 28.52 years (SD = 5.08). The primary
focus was on the ovarian measurements and their correlation with fertility status and menstrual cycle regularity. The data was
meticulously analyzed to identify any significant patterns and associations.

Table 1: Age and Ovary Size of Participants

Variable N Minimum Maximum Mean Std. Deviation
Age (years) 101 21.00 45.00 28.52 5.08
Right Ovary (cm) 101 1.46 13.72 6.66 3.28
Left Ovary (cm) 101 1.71 20.00 7.46 4.26

The mean ovarian volumes for the right and left ovaries were 6.66 cm® and 7.46 cm3, respectively. The range of ovarian sizes indicated
considerable variability among the participants.

Table 2: Menstrual Cycle Regularity and Fertility Status

Fertility Status Cycle Regularity Total
Irregular Regular

No 18 21

Yes 31 31

Total 49 52

The distribution of participants based on menstrual cycle regularity and fertility status showed that out of the 101 participants, 62
were fertile, and 39 were infertile. Interestingly, among those who were fertile, an equal number had regular and irregular menstrual
cycles.

Table 3: Ovary Measurements by Fertility Status

Fertility Ovary Mean N Std. Minimum Maximum Median % of Total
Status (cm) Deviation (cm) (cm) (cm) Sum
No Right 6.29 39 3.32 1.46 13.72 6.35 36.5%
Ovary
Left Ovary | 7.89 39 4.09 2.12 18.00 7.38 40.8%
Yes Right 6.90 62 3.27 1.46 13.72 6.90 63.5%
Ovary
Left Ovary | 7.19 62 4.37 1.71 20.00 6.27 59.2%
Total Right 6.66 101 | 3.28 1.46 13.72 6.60 100.0%
Ovary
Left Ovary | 7.46 101 | 4.26 1.71 20.00 6.73 100.0%

The results indicated that participants with a "Yes" fertility status had slightly higher mean ovarian measurements (6.90 cm for the
right ovary and 7.19 cm for the left ovary) compared to those with a "No" fertility status (6.29 cm for the right ovary and 7.89 cm for
the left ovary). Despite these differences, the overlap in the ranges of ovarian sizes suggested that ovarian volume alone might not
be a definitive indicator of fertility.

Overall, the study highlighted that while ovarian measurements showed some correlation with fertility status, menstrual cycle
regularity did not significantly differ between fertile and infertile individuals. These findings suggest that a comprehensive approach,
considering multiple factors, is necessary for assessing fertility potential. Further research is needed to explore the underlying
mechanisms and broader implications of these observations (13).

DISCUSSION

The present study aimed to investigate the relationship between ovarian volume, fertility status, and menstrual cycle regularity
among women aged 21 to 45 in Swabi. The findings revealed that while there was a slight increase in ovarian measurements among
fertile women compared to infertile women, menstrual cycle regularity did not significantly differentiate between the two groups.
These results contribute to the existing body of knowledge by reinforcing the notion that ovarian volume can be a useful indicator
in assessing fertility potential, although it should not be considered in isolation.
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Previous studies have consistently demonstrated the importance of ovarian volume as a marker of ovarian reserve and reproductive
health. Kelsey et al. (2013) established a normative model for ovarian volume throughout life, highlighting its role in predicting
reproductive lifespan (1). Similarly, Van Voorhis (2008) emphasized the utility of ultrasound in assessing ovarian health and its
correlation with fertility (2). The current study's findings align with these observations, indicating that higher ovarian volumes are
associated with fertility. However, the lack of significant differences in menstrual cycle regularity between fertile and infertile women
suggests that other factors also play crucial roles in determining fertility.

One of the strengths of this study was its focus on a population in Swabi, a region with limited access to advanced medical facilities.
This context underscores the practicality and relevance of using ultrasound measurements for fertility assessment in similar settings.
The use of standardized questionnaires and trained personnel for data collection ensured the reliability of the demographic and
medical information obtained. Additionally, the application of SPSS for data analysis provided robust statistical support for the study's
conclusions (17).

Despite these strengths, the study had several limitations. The cross-sectional design limited the ability to establish causal
relationships between ovarian volume and fertility status. The use of convenience sampling may have introduced selection bias, and
the relatively small sample size might not fully represent the broader population (18). Self-reported data on menstrual cycle
regularity could be subject to recall bias, and the reliance on ultrasound measurements, while accurate, may not capture all aspects
of ovarian health. Future studies with larger, more diverse samples and longitudinal designs would help validate and extend these
findings (19).

The study highlighted the importance of considering multiple factors when assessing fertility. While ovarian volume measurements
provided valuable insights, they should be complemented with other diagnostic markers and assessments. The lack of significant
differences in menstrual cycle regularity between fertile and infertile women suggests that relying solely on cycle regularity as an
indicator of fertility may be insufficient. This finding is consistent with earlier research by Wallace and Kelsey (2004), who noted that
ovarian volume, rather than cycle regularity, was a more reliable predictor of reproductive age (20).

CONCLUSION

In conclusion, the study demonstrated that ovarian volume is correlated with fertility status, with fertile women exhibiting slightly
higher ovarian measurements. However, menstrual cycle regularity did not emerge as a distinguishing factor between fertile and
infertile individuals. These findings underscore the need for a comprehensive approach in fertility assessments, incorporating various
diagnostic tools and considering the complex interplay of factors influencing reproductive health. Future research should aim to
further elucidate these relationships and develop more holistic evaluation methods to improve fertility outcomes in diverse
populations (4).
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