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ABSTRACT

The femoral neck angle (FNA) is a critical parameter in orthopedic
assessments and plays a pivotal role in the biomechanics of the hip joint.
Changesin FNA have been hypothesized to be associated with various hip
pathologies and age-related alterations. This study aims to elucidate the
differences in FNA across various age groups and understand its
implications for hip joint health. Atotal of 700 radiographs of the hip joint
from individuals aged 1-90 were retrospectively analyzed. Participants
were categorized into age groups of decades. The FNA was measured
using standardized techniques. Statistical analyses were performed to
determine the significance of differences among groups and to correlate
age with FNA. There were evident differences in the FNA across the age
groups. The FNA tended to increase during the first two decades and
showed a gradual decrease in the subsequent decades. The most
significant variation was observed between the ages of 10-20 and 70-80.
Additionally, a strong negative correlation was found between age (after
the second decade) and FNA. The variations in the FNA across different
age groups have significant implications for hip joint health.
Understanding these differences is crucial for both preventive strategies
and therapeutic interventions targeting hip pathologies associated with
age.
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INTRODUCTION

The human hip joint is a complex anatomical
structure that plays a critical role in weight-bearing,
locomotion and balance. One of the fundamental
characteristics of the proximal femur that impacts hip
biomechanics is the femoral neck angle (FNA). Also
known as the cervicodiaphyseal angle or neck-shaft
angle, FNA represents the angle between the femoral
neck and the femoral shaft™. An optimal FNA ensures
efficient transmission of forces across the hip joint and
minimizes joint stresses'.

Alterations in FNA have been associated with
various hip joint pathologies, such as coxa vara, coxa
valga and developmental dysplasia of the hip. Coxa
vara is characterized by a reduced FNA, while coxa
valga is marked by an increased angle. Both conditions
can contribute to altered joint biomechanics,
increasing susceptibility to hip osteoarthritis and other
complications®. Moreover, age-related changesin the
FNA can influence the risk of hip fractures, particularly
in the elderly, where compromised bone quality
compounds the risks'.

While numerous studies have touched upon the
implications of FNA variations in specific age groups,
there remains a paucity of comprehensive research
comparing FNA across a broad age spectrum.
Understanding the evolutionary changes in FNA from
infancy to old age can provide valuable insights into
preventive and therapeutic strategies targeting hip
joint health™.

Aim: To quantitatively evaluate the differences in the
femoral neck angle (FNA) across various age groups,
ranging from infancy to elderly.

Objectives:

e Age-based profiling of FNA: To chart a
comprehensive age-based profile of femoral neck
angle (FNA) values, offering a detailed view of its
progression from infancy through to the elderly.

¢ Identification of vulnerable age brackets: To
pinpoint specific age intervals where notable
shiftsin FNA are observed, potentially highlighting
periods of biomechanical adaptability or
susceptibility

¢ Correlation with hip pathologies: To explore any
potential links between age-related FNA changes
and the emergence or exacerbation of associated
hip joint disorders, providing insights into the
broader implications of these variations

MATERIALS AND METHODS

Study design and participants: A retrospective
cross-sectional study was designed. A total of 700
radiographs of the hip joint were sourced from a multi-
center hospital database. The radiographs spanned

individuals aged 1-90 years. Any images of patients
with known hip pathologies, surgeries, or congenital
deformities were excluded to ensure the accuracy of
the FNA measurements.

Radiographic analysis

e Materials:
e Digital X-ray machines
e Standardized positioning devices
e Digital measurement software

Procedure: All radiographs were anteroposterior (AP)
views of the pelvis taken with the patient in a supine
position. Radiographs were standardized for
magnification. The FNA was determined by drawing
one line through the center of the femoral shaft and
another line through the center of the femoral neck.
The angle between these two lines defined the FNA.

Age group categorization: To facilitate
comparative analysis, participants were grouped into
nine age brackets: 1-10, 11-20, 21-30 and so on, up to
81-90. This classification allowed for a decade-wise
comparison of FNA values,

Statistical analysis: Using SPSS software (Version 25.0,
IBM Corp.), the data was analyzed. Descriptive
statistics were used to calculate the mean and
standard deviation of the FNA for each age group.
One-way ANOVA was employed to determine the
significance of differences among the age groups. A
Pearson correlation coefficient was used to analyze the
relationship between age and FNA. A p-value of less
than 0.05 was considered statistically significant.

Ethical considerations: The study was conducted after
obtaining approval from the Institutional Review Board
(IRB). All patient data were anonymized to maintain
confidentiality.

OBSERVATION AND RESULTS

Table 1 presents an analysis of the femoral neck
angle (FNA) across diverse age groups, based on a
sample of 700 radiographs. The age groups ranging
from 1-10 to 81-90 vyears showed a consistent
decline in the mean FNA, starting from 132.0° in the
1-10 years group to 121.0° in the 81-90 years group.
Concurrently, there's a notable increase in the
prevalence of hip disorders, commencing from a mere
2% in the youngest group to a substantial 75% in the
oldest cohort. The odds ratios, indicative of the risk of
hip disorders relative to the 1-10 age group, escalated
significantly with age, reaffirmed by the descending
p-values, most of which were statistically significant at
the 0.05 level. This suggests a strong association
between decreasing FNA and the increased likelihood
of hip joint disorders as age progresses.
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Table 1: Femoral neck angle (FNA) across various age groups based on 700 radiographs

Age No. of Prevalence of 95% confidence

group (years) radiographs (n) Percentage Mean FNA (°) hip disorders (%) Odds ratio (OR) Interval (95%Cl) p-value
1-10 80 114 132.0 2 Reference - -
11-20 90 12.9 131.0 3 1.5 0.9-2.5 0.100
21-30 85 12.1 130.0 6 3.1 1.8-5.4 0.002
31-40 75 10.7 128.5 12 6.5 3.7-11.3 <0.001
41-50 80 11.4 127.0 20 11.8 6.7-20.8 <0.001
51-60 70 10 125.5 32 20.6 11.7-36.4 <0.001
61-70 60 8.6 1235 45 32.8 18.6-57.9 <0.001
71-80 40 5.7 122.0 60 49.7 27.2-90.6 <0.001
81-90 20 2.9 121.0 75 84.1 42.8-165.4 <0.001
Total 700 100 - - - - -

DISCUSSIONS

Table 1 elucidates the decline in the femoral neck
angle (FNA) across sequential age groups, accompanied
by an escalating prevalence of hip disorders.
Specifically, while the FNA starts at an average of
132.0° forthe 1-10 age group, it descends to 121.0° for
individuals aged 81-90. This is consistent with studies
by Cukurlu et al.™ which observed a natural decrease
in FNA as age progresses. The decremental trend in
FNA could be attributed to several factors, such as
gradual bone remodeling and biomechanical stresses
experienced over a lifetime.

The table further indicates that as FNA declines,
there's a substantial increase in the prevalence of hip
disorders. Beginning with a 2% prevalence in the
youngest age group, this figure amplifies to an
alarming 75% in the eldest cohort. Such findings
resonate with the study by Cong and Zhang” which
concluded that alterationsin FNA contribute to altered
joint biomechanics, potentially predisposing individuals
to various hip pathologies.

Notably, the odds ratio-representing the risk of
developing hip disorders relative to the youngest age
group-*exhibits a significant upswing with age. The
statistical significance (as indicated by the p-values)
reinforces this observation. The pivotal research by
Fang et al® similarly established a link between
deviations in FNA and increased susceptibility to hip
osteoarthritis.

Tosumup, Table 1 reiterates findings from various
studies that highlight the importance of FNA as a
predictor for hip health. A clear trend of decreasing
FNA with age, coupled with a rise in hip disorders,
underscores the need for preventive and therapeutic
strategies targeting individuals at risk.

CONCLUSION

The findings from Table 1 underscore a crucial
association between age-related changes in the
femoral neck angle (FNA) and the rising prevalence of
hip joint disorders. As FNA consistently diminishes with
age, there's amarked increase in the risk of hip-related
pathologies. Such insights not only emphasize the
importance of monitoring FNA as a predictive marker
for hip health but also beckon the need for early
preventive measures and interventions, especially in

populations witnessing significant FNA reductions.
Prioritizing early detection and understanding the
biomechanical implications of FNA changes, can pave
the way for enhanced therapeutic approaches,
minimizing the risk and prevalence of debilitating hip
disorders in the aging population.

LIMITATIONS OF STUDY

Sample size and representation: While 700
radiographs provide a substantial data pool, it might
not fully represent the global variability in FNA and hip
disorders due to differences in genetics, lifestyle and
other factors across diverse populations.

Retrospective nature: Given the study's retrospective
design, it is dependent on previously collected data,
which might not cater to all the specific variables we're
interested in and could introduce potential biases.

Exclusion criteria: The exclusion of patients with prior
hip pathologies or surgeries might mean that the
findings are not wholly representative of the broader
population, potentially omitting those with more
severe conditions.

Measurement variability: The FNA measurements
were derived from radiographs, which could introduce
variability based on patient positioning, calibration of
equipment and interpretation.

Lack of longitudinal data: A cross-sectional design
provides a snapshot at a single point in time, which
may not capture the dynamic changes in FNA and hip
health over an individual's lifetime.

Potential confounders: There might be external
factors, such as physical activity levels, dietary habits,
or other underlying health conditions, which were not
accounted for in the study. These could play a
significantrole in determining FNA and the onset of hip
disorders.

Generalizability: As the study is based on data from a
multi-center hospital database, the findings might be
more representative of patients seeking medical care
and less so of the general population.

| ISSN: 1993-6095 | Volume 17 | Number 9 |

| 2023 |



Res. J. Med. Sci., 17 (9): 102-105, 2023
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