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The bony trabeculae in the femoral neck are a
crucial component of the hip joint's skeletal
architecture. The primary aim of this study is to
radiographically analyse anatomical geography of
the trabecular pattern in the upper end of the
femur of 158 women in two different age groups
and to relay their pattern to the bone density. We
aim to establish a robust foundation for utilizing
trabecular pattern changes as diaghostic indicators
for bony weakness severity.

Introduction

The femoral neck, a crucial anatomical region
connecting the femoral shaft with the femoral
head, plays a pivotal role in load bearing and
weight distribution during daily activities [1-3] The
microarchitecture of the bony trabeculae within
the femoral neck undergoes intricate and dynamic
changes. Understanding these changes is of
paramount importance, as alterations in bone
microstructure are closely linked to bone strength,
fracture susceptibility, and overall skeletal health
[2-5]. Age-related variations in bone density and
trabecular microarchitecture can have profound
implications for bone strength and fracture risk,
particularly in the context of conditions such as
osteoporosis [3-5]. The Objective of this study
aims to systematically investigate age-related
changes in the microarchitecture of the femoral
neck trabeculae using radiological assessments.
Through the utilization of advanced imaging
techniques, we seek to quantify and characterize
alterations in trabecular parameters across two
different age groups. The clinical implications of
unravelling these changes help to improve the
musculoskeletal health and inform clinical
practices.

Methods and Materials

Material The medical imaging data of 158 women
spanning a wide age range between 28-80 years
between 2019-2020 were reviewed and subjected
to analysis. The data included frontal (AP) pelvic
projection and bone density DEXA results.
Inclusion criteria comprised individuals without a
history of musculoskeletal disorders or metabolic
bone diseases.

Methods The data was studied and analysed into
two groups: Group (A) women less than 50 years
and Group (B) women more than 50 years. The
study was focused on the femoral neck region to
ensure detailed visualization of trabecular
microarchitecture pattern Fig.l using Singh’s
Grading Fig.2 , and comparing these pattern to
bone density data of DEXA
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(A) Normal AP projection of the proximal femur showing the normal radiological pattern
of the bony trabeculae: Principle compressive trabeculae (PCT), Secondary compressive
trabeculae (SCT), Principle tensile trabeculae (PTT), Secondary tensile trabeculae (STT),
and Trochanteric trabeculae (TT) (B) Diagrammatic representation of the trabecular
(Modified
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Singh index—radiologic grades Assessing the severity of osteoporosis according to the
Singh index (Grade 6 to grade 1). b Normal trabecular pattern—grade 6. c Grade
5. d Grade 4. e Grade 3 (RdaiologyKey.com)

There was a great variation in the pattern of the
trabecula across the two age groups.

In group (A) PCT/PTT were well preserved, and
obviously detected on both side [Fig.3].

The SCT/STT showed a difference in their pattern
on both side; they were preserved in (33%) on

both sides, and was undetectable in the rest of the
cases (67%) [Fig.4]

In group (B) PCT was detected in 55% on both
sides [Fig.5] whereas, PTT was seen only in 5
cases. The SCT was seen only in (10%) of the cases
on both sides and was unseen in the rest of the
cases (90%) The STT was not seen bilaterally.

The TT was present in (55%) and bilaterally absent
in groups B. The distribution of the grading of the
trabecular pattern in the upper end of the femur
on the left and the right sides for the severity of
osteoporosis showed that as the number of years
increased, the grading progressed according to

Singh index—radiologic grades.

et ol

Fig.3

DEXA Results: in older age group (B) there was a
noticeable decline in femoral neck BMD comparec
to the younger age group (A). Postmenopausa
females showed a significant decline in femora
neck BMD, underlining the impact of hormona
changes on trabecular bone density.
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Distribution of the Trabecular Pattern in Two Different Age
Groups
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Chart 1. Percentage of distribution of bony
trabeculae according to age group

Anatomically, a reduced amount of the bone tissue,
as compared with controls of the same age and
seX, indicates osteoporosis or osteopenia [3]. An
oestrogen deficiency preferentially affects the
trabecular bone which has a large surface area
(80% of the total) than the cortical bone [4]. The
trabeculae in the upper end of the femur in a
normal individual are arranged along the lines of
compression and tension stresses which are
produced in the bone during weight bearing [2].
The trabecular bone undergoes specific
morphologic and biochemical biochemical changes
with age. Trabecular bone undergoes specific
morphological and biochemical alterations with
age, contributing to changes in bone density and
strength. The steep increase in hip and vertebral
fractures with age is attributed to age-dependent
reductions in bone density and strength,

underscoring the centrality of osteoporosis in
fracture risk among the elderly [5].

Conclusions
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The findings of this study underscore a clear
association between the grading of trabecular
patterns in the upper femur and the severity of
osteoporosis in different age groups in women. The
observed progression from Grade VI to Grade | with
increasing post-menopausal years highlights the
potential utility of trabecular pattern analysis as a
diagnostic and prognostic tool for osteoporosis.
These results offer valuable insights for clinicians,
enabling them to identify and monitor osteoporotic
and optimizing interventions for post-menopausal
women at varying stages of osteoporosis. Moreover,
the observed decline in femoral neck bone mineral
density (BMD) with advancing age confirm the well-
established association between aging and
decreased trabecular integrity. The trends were
consistent with existing literature, emphasizing the
importance of the early adult years in establishing
peak bone mass and the accelerated bone loss
observed in the elderly.
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