E-ISSN 2250-0944

ISSN 2250-1150

doi: 10.31838/ijprt/15.01.17
Research Article

To determine morphometric analysis, vertical head diameter, foveal diameter, fovea
transverse diameter, and foveal longitudinal diameter of the proximal femur in individuals
from Central India

Dr.Asha Changil',Dr. Anjali patil>,Dr. Rajendra singh?

1. Ph.D Research scholar Dept. of Anatomy, IMCH& RC, Indore
2. Associate professor, Dept. of Anatomy, IMCH& RC, Indore
3. Tutor, Dept. of Anatomy, IMCH& RC, Indore

Corresponding author:
Dr.rajendra singh, Tutor, Dept. of Anatomy, IMCH& RC, Indore
rajendrasingh211@gmail.com
Abstract:

Background: The proximal femur, vital for human skeletal system, plays a vital role in hip joint
biomechanical functions and is essential for medical and anthropological applications due to its
anatomical dimensions. Aim: To determine the regional differences in this anatomical location by
doing a thorough morphometric investigation of the vertical head diameter, foveal diameter, fovea
transverse diameter, and foveal longitudinal diameter of the proximal femur. Materials &
methods: The study examined the morphometric characteristics of the proximal femur in
individuals from Central India, specifically in the Indore region. Participants aged 20-80 visited
prestigious clinics or hospitals in Indore for non-femoral or hip pathology-related causes. Eligible
adults had to have spent at least two generations in Central India to account for geographical
variances. Radiographic imaging and dry bone measurements were used to measure shape and
size. Orthopedic specialists examined participants for mobility problems or unusual gait patterns
that might alter the femur's form. Results: The study analyzed femur measurements, including
vertical head diameter, foveal diameter, fovea transverse diameter, and foveal longitudinal
diameter. The vertical head diameter was 40.60 +3.36 mm, and the mean foveal depth was 2.86 +
0.86 mm. The fovea's transverse and longitudinal diameters were 12.49 + 2.46 mm and 16.05 +
4.48 mm respectively. No significant differences were found between age and gender. Conclusion:
Morphometric data including presents study is crucial for hip interventions and prosthetic designs,
revealing regional variations in anatomy, improving patient outcomes and reducing complications.

Key words: Morphometric analysis, vertical head diameter, foveal diameter, fovea transverse
diameter, and foveal longitudinal diameter.

Introduction: understanding the biomechanical functions
of the hip joint, including force distribution
and stability [ Understanding the
anatomical dimensions of the proximal
femur, such as the vertical head diameter,

foveal diameter, transverse diameter, and

The proximal femur is a crucial part of the
human skeletal system, responsible for
locomotion and  weight-bearing.  Its
morphology and morphometry are crucial for
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longitudinal diameter of the fovea capitis, is
essential for medical and anthropological
applications [124],

The morphology of the proximal femur
significantly influences procedures like total
hip arthroplasty, fracture fixation, and
treatment of developmental or degenerative
hip disorders [5-8]. Variations in these
parameters can significantly impact range of
motion, joint congruency, and the likelihood
of conditions like femoro-acetabular
impingement or hip dysplasia [7®],
Population-specific morphometric data are
essential due to the variability in skeletal
dimensions observed among different ethnic
and geographic groups, which are influenced
by genetics, nutrition, lifestyle, and
environmental factors ', Central India,
with unique demographic and
anthropological characteristics, is a distinct
population group with scarce region-specific
morphometric data ['>!¥. The design and
implantation = of  prosthetic  femoral
components depend on the vertical head
diameter of the femur, which serves as an
indicator of the femoral head's size. The
foveal diameter, transverse diameter, and
longitudinal diameter of the fovea capitis are
noteworthy for understanding its anatomical
variations and their potential clinical
implications 1416,

This research aims to perform a
comprehensive morphometric analysis of the
proximal femur in Central Indian individuals,
focusing on the dimensions of the fovea
capitis and the vertical head diameter. The
results will be incorporated into a more
comprehensive database of anthropometric
data, enabling the development of orthopedic
and prosthetic solutions specific to specific
regions and facilitating comparative studies
across populations. To determine the regional
differences in this anatomical location by

doing a thorough morphometric investigation
of the vertical head diameter, foveal diameter,
fovea transverse diameter, and foveal
longitudinal diameter of the proximal femur.

Materials & methods:

This cross-sectional observational research
aimed to examine the morphometric
characteristics of the proximal femur in
individuals from Central India, particularly
those residing in the Indore region. The study
involved anthropometric measurements and
x-ray techniques to provide data on the
femur. Participants were people aged 20-80
who visited prestigious clinics or hospitals in
Indore for non-femoral or hip pathology-
related causes. Eligible adults included those
between the ages of 20 and 80 who have
never experienced osteoarthritis, a femur or
hip break, or any other musculoskeletal issue
that could cause the femur to alter in form.
Participants must have spent at least two
generations in Central India to account for
geographical variances. The study used
radiographic imaging of living people and
dry bone measurements from deceased
corpses to measure shape and size.
Radiological tests for living people included
CT scans and X-rays, which were then
analyzed wusing 1image analysis tools.
Participants' age, gender, height, weight, and
medical history were recorded using a
structured questionnaire. Orthopedic
specialists ~ examined  participants  to
determine any mobility problems or unusual
gait patterns that might alter the femur's form.

Statistical analysis:

The data was analyzed wusing SPSS,
calculating  descriptive  statistics  for
parameters like mean and standard deviation,
and comparing cohorts by age and gender
using appropriate methods, with a p-value of
less than 0.05.
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Results:

Table 1: Descriptive statistical data of femur measurements including vertical head diameter,
foveal diameter, fovea transverse diameter, and foveal longitudinal diameter.

Variable Mean £S.D | Minimum | Maximum
Head diameter (mm) 40.60 +3.36 | 33.16 46.43
Foveal depth (mm) 2.86 £0.86 1.40 6.74
Foveal transverse diameter | 12.49+2.46 | 7.54 18.23
(mm)

Foveal longitudinal diameter | 16.05 =4.48 | 7.84 25.60
(mm)

Table 1 shows the descriptive statistical
summaries of all femur measurements
including vertical head diameter, foveal
diameter, fovea transverse diameter, and
foveal longitudinal diameter. In our study, the
vertical head diameter was observed to be
40.60 +£3.36 mm. The mean foveal depth in
the present study was 2.86+0.86 mm. The
mean transverse and longitudinal diameters
of the fovea were 12.49+246 mm and
16.05 £4.48 mm, respectively, according to
the same study. We did not observe
significant differences in mean and standard
deviation between the age and gender in
terms with vertical head diameter, foveal
diameter, fovea transverse diameter, and
foveal longitudinal diameter.

Discussion:

The present study aimed to ascertain the
regional variations in this anatomical location
by conducting a comprehensive
morphometric examination of the proximal
femur in the central India region. The
morphometric analysis of the proximal femur
is crucial for understanding the intricacies of
femoral anatomy, which has significant
implications  for the disciplines of
orthopedics, forensic anthropology, and
prosthetic design. Critical factors such as the

femoral head diameter, foveal depth, foveal
transverse diameter, and foveal longitudinal
diameter significantly influence the planning
of operations and the manufacturing of
orthopedic  implants. This discussion
synthesizes global research findings, with a
particular emphasis on regional variations
and their clinical implications.

The femoral head diameter is a critical
parameter that affects the mechanics of the
hip joint and the design of prostheses. Our
investigation measured the vertical head
diameter to be between 40.60- and 3.36-mm.
Research suggests that there are variations
among different populations. An
investigation conducted in Eastern Uttar
Pradesh reported an average femoral head
diameter of 41.59+3.25mm [®]  The
investigation demonstrated that the mean
diameter of the femoral head was 42.11 mm
on the left and 42.51 mm on the right ['7],
According to an additional investigation 8],
the transverse diameter was
37.96 +4.20 mm, and the mean vertical head
diameter was 40.89+4.26 mm. These
variations underscore the importance of
population-specific data in orthopedic
practice.

The fovea capitis femoris is responsible for
the stability of the hip joint and serves as the
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attachment site for the ligamentum teres. 2. Benes M, Kachlik D, Belbl M, Kunc

Morphometric parameters of the fovea,
including depth, transverse diameter, and
longitudinal diameter, are subject to change.
The mean foveal depth in the present study
was 2.86 + 0.86 mm 1. The mean transverse
and longitudinal diameters of the fovea were
1249+246mm and 16.05+4.48 mm,
respectively, according to the same study.
The mean foveal depth in Eastern Uttar
Pradesh was 2.95 +0.75 mm [}, The fovea's
mean transverse and longitudinal diameters
were 7.14+125mm and 8.95+1.35mm,
respectively, as reported in the same study
(1] The turkey fovea had a mean longitudinal
length of 15.01+£2.13mm and a mean
transverse length of 10.23 = 1.52 mm, with a
mean depth of 2.71 = 1.09 mm 17,

Conclusion:

Such morphometric data including the
present study is crucial in hip interventions
and prosthetic designs, as it helps design
implants suitable for a wide range of
individuals. Understanding regional
variations in anatomy 1is essential for
improving patient outcomes and reducing
complications. Morphometric analysis on the
proximal  femur reveals  significant
differences between populations,
emphasizing the importance of region-
specific data in clinical practice.

Conflict of interest:

There is no conflict of interest among the
present study authors.

References:

1. Ghosh B, Dilkash MN, Prasad S,
Sinha SK. Anatomical variation of
median nerve: cadaveric study in
brachial plexus. Anatomy & cell
biology. 2022 Jun 30;55(2):130-4.
DOI: https://doi.org/10.5115/acb.22.
022

V, Havlikova S, Whitley A, Kunc V. A
meta-analysis on the anatomical
variability of the brachial plexus: Part
I-Roots, trunks, divisions and cords.
Annals of Anatomy-Anatomischer
Anzeiger. 2021 Nov 1;238:151751.
https://doi.org/10.1016/j.aanat.2021.
151751

. Leijnse JN, de Bakker BS, D'Herde

K. The brachial plexus—explaining its
morphology and variability by a
generic  developmental  model.
Journal of  anatomy. 2020
May;236(5):862-82.
https://doi.org/10.1111/joa.13123

. Kimura S, Amatani H, Nakai H,

Miyauchi R, Nagaoka T, Abe M, Kai
M, Yamagishi T, Nakajima Y. A novel
case of multiple variations in the
brachial plexus with the middle trunk
originating from the C7 and CS8.
Anatomical Science International.
2020 Sep;95:559-63.
https://doi.org/10.1007/s12565-020-
00541-3

Golarz SR, White JM. Anatomic
variation of the phrenic nerve and
brachial plexus encountered during
100 supraclavicular decompressions
for neurogenic thoracic outlet
syndrome with associated
postoperative neurologic
complications. Annals of Vascular
Surgery. 2020 Jan  1;62:70-5.
https://doi.org/10.1016/j.avsg.2019.0
4.010

. Uysal O, Demirci S, Kara D, Yildiz

TI, Seving C, Eraslan LS, Turgut E,
Huri G, Turhan E, Atay OA, Diizgiin
I. Tender point examination with
palpation in different shoulder
pathologies: A retrospective study.
Journal of Orthopaedic Science. 2022
Mar 1;27(2):366-71.

113| International Journal of Pharmacy Research & Technology | Jan -May 2025| Vol 15| Issue 1


https://doi.org/10.5115/acb.22.022
https://doi.org/10.5115/acb.22.022
https://doi.org/10.1016/j.aanat.2021.151751
https://doi.org/10.1016/j.aanat.2021.151751
https://doi.org/10.1111/joa.13123
https://doi.org/10.1007/s12565-020-00541-3
https://doi.org/10.1007/s12565-020-00541-3
https://doi.org/10.1016/j.avsg.2019.04.010
https://doi.org/10.1016/j.avsg.2019.04.010

Dr.Asha Changil et al / To determine morphometric analysis, vertical head diameter, foveal diameter,
fovea transverse diameter, and foveal longitudinal diameter of the
proximal femur in individuals from Central India

10.

1.

https://doi.org/10.1016/j.j0s.2020.12.
015

Dsouza AP, Tandon S, Gundogan M,
Abdalla AA. Adding value to the
magnetic resonance examination in a
case of brachial plexus birth palsy.
Journal of Clinical Imaging Science.
2018;8.

doi: 10.4103/jcis.JCIS 26 18
Ramesh K, Yusuf M, Makaram N,
Milton R, Mathew A, Srinivasan M.
Safety and cost-effectiveness of
interscalene brachial plexus block
with sedation in reverse total shoulder
replacement. Cureus. 2021
Mar;13(3).

doi: 10.7759/cureus.14106

Ahmed SH, Shekouhi R, Husseiny
YM, Rios E, Sohooli M, Chim H.
Factors Affecting Outcomes After
Free Functional Gracilis Muscle
Transfer for Elbow Flexion in
Brachial Plexus Injury: A Systematic
Review and Meta-Analysis. The
Journal of Hand Surgery. 2021 Sep 2.
https://doi.org/10.1016/j.jhsa.2024.0
7.012

Ibrahim AO, Fayaz NA, Abdelazeem
AH, Hassan KA. The effectiveness of
tensioning neural mobilization of
brachial plexus in patients with
chronic cervical radiculopathy: a
randomized clinical trial.
Physiotherapy Quarterly. 2021 Jan
1;29(1):12-6.

DOI: https://doi.org/10.5114/pq.2020
96419

Sinha S, Prasad GL, Lalwani S. A
cadaveric microanatomical study of
the fascicular topography of the
brachial ~ plexus.  Journal  of
Neurosurgery. 2016 Aug
1;125(2):355-62.
https://doi.org/10.3171/2015.6.JNS1
42181

12.

13.

14.

15.

16.

17.

Patel NT, Smith HF. Clinically
relevant anatomical variations in the
brachial plexus. Diagnostics. 2021
Feb
22;13(5):830.https://doi.org/10.339
0/diagnostics13050830

Gupta R, Herzog I, Phung L, Roth J,
Weisberger J, Luthringer M, Lee ES,
Ignatiuk A. Treatment of Brachial
Plexus Injuries following Gunshot
Injuries: A Systematic Review.
Advances in Orthopedics.
2020;2020(1):7708192.
https://doi.org/10.1155/2024/77081
92

Kumar A, Kumar A, Sinha C,
Sawhney C, Kumar R, Bhoi D.
Topographic sonoanatomy of
infraclavicular  brachial  plexus:
variability and correlation with
anthropometry. Anesthesia Essays
and Researches. 2018 Oct
1;12(4):814-8.
10.4103/aer. AER 140 18

Patel MA, Gadsden JC, Nedeljkovic
SS, Bao X, Zeballos JL, Yu V, Ayad
SS, Bendtsen TF. Brachial plexus
block with liposomal bupivacaine for
shoulder surgery improves analgesia
and reduces opioid consumption:
results from a multicenter,
randomized, double-blind, controlled
trial. Pain Medicine. 2020 Feb
1;21(2):387. https://doi.org/10.1093/
pm/pnz103

Gupta M, Devadas D, Sahni C, Nayak
A, Tiwari PK, Mishra A.
Morphometric  analysis of the
proximal femur with its clinical
correlation in Eastern Uttar Pradesh
Region. Cureus. 2022 Sep;14(9).
https://doi.org/10.17826/cutf.82812
Tokpinar A, Yilmaz S, Ates S, Kandur
M, Nisari M. Morphometric
examination of the proximal femur in
the hip joint. Experimental and

114| International Journal of Pharmacy Research & Technology | Jan -May 2025| Vol 15| Issue 1


https://doi.org/10.1016/j.jos.2020.12.015
https://doi.org/10.1016/j.jos.2020.12.015
https://doi.org/10.4103%2Fjcis.JCIS_26_18
https://doi.org/10.7759%2Fcureus.14106
https://doi.org/10.1016/j.jhsa.2024.07.012
https://doi.org/10.1016/j.jhsa.2024.07.012
https://doi.org/10.5114/pq.2020.96419
https://doi.org/10.5114/pq.2020.96419
https://doi.org/10.3171/2015.6.JNS142181
https://doi.org/10.3171/2015.6.JNS142181
https://doi.org/10.3390/diagnostics13050830
https://doi.org/10.3390/diagnostics13050830
https://doi.org/10.1155/2024/7708192
https://doi.org/10.1155/2024/7708192
https://doi.org/10.1093/pm/pnz103
https://doi.org/10.1093/pm/pnz103
https://doi.org/10.17826/cutf.82812

Dr.Asha Changil et al / To determine morphometric analysis, vertical head diameter, foveal diameter,
fovea transverse diameter, and foveal longitudinal diameter of the
proximal femur in individuals from Central India

Applied Medical Science.
2020;1(3):82-
8. 10.48307/atr.2023.176538

18. Lingamdenne PE, Marapaka P,
Lingamdenne @ PE. Examination
evaluation and statistical analysis of
human femoral anthropometry in
Hyderabad  and  Secunderabad
regions, India. Indian J Clin Anat
Physiol. 2016 Oct;3:427-32.
10.5958/2394-2126.2016.00097.9

19. Kadkhodaei S, Atlasi MA, Akbari H,
Najjaran H, Amini Mahabadi J,
Nikzad H. The morphometric
parameters of femur proximal part
and its relationship with body mass
index. Archives of Trauma Research.
2023 Jul 31;12(2):90-
6. 10.48307/atr.2023.176538

115| International Journal of Pharmacy Research & Technology | Jan -May 2025| Vol 15| Issue 1


https://doi.org/10.48307/atr.2023.176538
https://doi.org/10.48307/atr.2023.176538

