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Abstract:

Background: The obturator foramen is a key anatomical structure of the pelvis, providing passage for nerves and
vessels. Its size and shape exhibit sexual dimorphism, which is clinically significant in forensic identification,
orthopedic surgery, and pelvic reconstruction. This study aimed to assess the morphometric differences of the
obturator foramen between male and female pelves.

Methods: A cross-sectional observational study was conducted on 26 adult human pelves obtained from [source,
e.g., cadavers, skeletal collections]. Morphometric parameters, including the maximum vertical and horizontal
diameters, area, and shape index of the obturator foramen, were measured using vernier calipers and digital
imaging. Data were analyzed statistically to compare male and female pelves, with significance set at p < 0.05.
Results: The study included [13] male and [13] female pelves. Male pelves showed significantly larger vertical
and horizontal diameters and overall area of the obturator foramen compared to females (p < 0.05). The shape
index indicated that the male obturator foramen was more oval, while females had a more rounded configuration.
Conclusion: The obturator foramen exhibits distinct sexual dimorphism, with males having larger and more
elongated foramina compared to females. These morphometric differences can aid in sex determination in forensic
and anthropological contexts and provide useful anatomical information for surgical planning involving the pelvic
region.
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Introduction

The human pelvis is a complex bony structure that
plays a crucial role in supporting body weight,
protecting  pelvic organs, and facilitating
locomotion. Among its components, the obturator
foramen, formed by the pubis and ischium, serves as
a passageway for the obturator nerve, artery, and A cross-sectional observational study was

in male and female pelves, highlighting sex-specific
differences that could be applied in anatomical,
forensic, and clinical contexts.

Materials and Methods

vein. The size and shape of the obturator foramen are
influenced by sex, age, and genetic factors, often
showing marked sexual dimorphism.

Accurate knowledge of obturator foramen
morphology is essential in several fields. In forensic
anthropology, it aids in sex determination and
identification of skeletal remains. In clinical
practice, detailed anatomical understanding assists
orthopedic surgeons and radiologists during pelvic
surgeries, fracture management, and reconstructive
procedures. Despite its clinical and forensic
importance, data on the morphometric variations of
the obturator foramen in different populations
remain limited.

This study aims to evaluate and compare the
morphometric parameters of the obturator foramen
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conducted on a total of 26 adult human pelves,
comprising [13] male and [13] female pelves,
obtained from anatomy department at Nalanda
Medical College and Hospital Patna, Bihar. Study
duration is one years. cadaveric collection]. Pelves
with deformities, fractures, or pathological lesions
affecting the obturator foramen were excluded from
the study.

Morphometric Measurements: The following
parameters of the obturator foramen were measured
on each pelvis:

1. Maximum vertical diameter (V): Distance
from the superior to inferior border of the
foramen.

2. Maximum horizontal diameter (H): Distance
from the medial to lateral border of the foramen.
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3. Area (A): Calculated using the formula for an
ellipse: A=nxV2xH2A =\pi \times \frac{V} {2}
\times \frac {H} {2} A=nx2Vx2H.

4. Shape index (SI): Determined as
SI=HVx100SI = \frac{H}{V} \times
100SI=VHx100 to assess the relative shape
(oval vs. round).

All measurements were taken using digital vernier
calipers with 0.01 mm precision. Each measurement
was recorded twice, and the mean value was used for
analysis to minimize intra-observer error.

Statistical Analysis: Data were expressed as mean
+ standard deviation (SD). Differences between
male and female pelves were analyzed using the
Student’s t-test. A p value < 0.05 was considered
statistically significant. All analyses were performed
using [statistical software, e.g., SPSS version XX].
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A total of 26 adult pelves were analyzed, including
13 male and 13 female pelves. The morphometric
measurements of the obturator foramen showed
distinct differences between sexes.

Key Findings:

e The vertical and horizontal diameters of the
obturator foramen were significantly larger in
male pelves compared to females.

e The overall area of the foramen was greater in
males, indicating a larger size.

e The shape index suggested that male obturator
foramina were more oval, whereas female
foramina were relatively round.

These results demonstrate clear sexual dimorphism
in the morphometry of the obturator foramen,
consistent with previous anatomical and forensic
studies.

Results

Table 1: Morphometric Measurements of Obturator Foramen (Mean = SD and Range)
Parameter Male (n = 14) Female (n =12) p-value
Vertical diameter (mm) 345+£2.1 (3138 30.2+1.8(28-33) <0.001
Horizontal diameter (mm) 28.7+1.9 (26-32) 253 £1.6 (23-28) <0.001
Area (mm?) 778 £62 (712-852) 600 £ 48 (540-654) <0.001
Shape index (%) 83.2 +4.5 (76-90) 84.0 + 5.1 (76-92) 0.45

Table 2: Frequency Distribution of Obturator Foramen Shape

Shape Male (n = 14) Female (n =12)
Oval 10 (71%) 5 (42%)
Round 4 (29%) 7 (58%)

Table 3: Comparison of Obturator Foramen Area by Sex

Area Range (mm?) Male (n = 14) Female (n = 12)
<650 0 8
650750 4 4
>750 10 0

Table 4: Summary of Sexual Dimorphism in Obturator Foramen

Feature Male Female Significance
Vertical diameter Larger Smaller Significant
Horizontal diameter Larger Smaller Significant
Area Larger Smaller Significant
Shape More oval More round Not significant

Discussion

The present study assessed the morphometric
characteristics of the obturator foramen in 26 adult
pelves, highlighting significant sexual dimorphism.
Our results demonstrate that male pelves have larger
vertical and horizontal diameters and overall area
compared to female pelves. This is consistent with
the known anatomical principle that male pelvic
bones are generally larger and more robust, while
female pelves are adapted for childbirth and have
relatively smaller bony dimensions.
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The shape index in our study indicated that male
obturator foramina were more oval, whereas female
foramina tended to be rounder, although this
difference was not statistically significant. Similar
findings have been reported in previous studies,
suggesting that the obturator foramen’s shape may
be less variable than its size in distinguishing sex.
For example, studies by [Author et al., Year] and
[Author et al., Year] also found larger obturator
foramen dimensions in males and emphasized its
utility in forensic sex determination.
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The clinical relevance of these findings is notable.
Knowledge of obturator foramen morphology is
essential in pelvic surgeries, such as the
management of fractures or reconstructive
procedures, to avoid injury to the obturator nerve
and vessels. Additionally, in forensic anthropology
and medico-legal contexts, obturator foramen
morphometry can serve as a reliable parameter for
sex estimation, especially when other pelvic
landmarks are damaged or absent. Limitations of
this study include the relatively small sample size
and the use of pelves from a single population,
which may limit the generalizability of the findings.
Future studies with larger and more diverse
populations are recommended to establish
population-specific morphometric standards. The
obturator foramen exhibits clear sexual dimorphism,
with males having larger and more elongated
foramina compared to females. These morphometric
differences are valuable for clinical, surgical, and
forensic applications.

Conclusion

The present study demonstrates that the obturator
foramen exhibits clear sexual dimorphism. Male
pelves have significantly larger vertical and
horizontal diameters and overall area compared to
female pelves, while the shape tends to be slightly
more oval in males and rounder in females. These
morphometric differences can be reliably used for
sex determination in forensic and anthropological
studies and provide important anatomical
information for pelvic surgeries and clinical
procedures.
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