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Comparision of the knee joint alignment in sportsmen and controls
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The rugby players in our study showed a
more varus oriented knee joint alignment
than the controls. The varus orientation
seen in these ruby players at this early
age could be a cause for development of
knee joint OA in the future due to the
excessive strain placed on the medial
compartment of the knee joint.
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Abstract
The alignment of the knee joint
described as the angle formed by the
femoral shaft and the tibial shaft at the
knee. It is of signiﬁcance due to its
association with diﬀerent disease
conditions aﬀecting the knee. Muscle
strength aﬀects alignment of the knee,
therefore we measured the knee
alignment of Peradeniya University
rugby team and compared with a control.

Introduction
The alignment of the knee joint
described as the angle formed by the
femoral shaft and the tibial shaft at the
knee. It is of signiﬁcance due to its
association with diﬀerent disease
conditions aﬀecting the knee (1). For
example knee joint alignment is
considered as a prognostic factor in both
osteoarthritis and rheumatoid arthritis.
Problems in the alignment: malalignment causes the weight distribution
across the knee to change thereby
causing undue stress on areas of the knee.
This is seen commonly in knee
osteoarthritis where mal-alignment of
the knee towards the medial side causes
increase in the severity of osteoarthritis
of the medial compartment of the knee.

All 27 individuals in the university rugby
pool, all of them being male, were
included in the study. Their weight and
height were measured in kilograms and
meters using standard measuring scales
and the BMI was calculated using the
Quetelets index. Anterior plane knee
alignment was measured using a
handheld metal goniometer. The other
group consisted of 25 male student
volunteers that do not engage in sporting
activities.
The rugby players had a mean knee
alignment angle of 181.96° (± 3.4) and
the control sample had a mean of 183.67°
(±3.75). The diﬀerence observed in the
means was statistically signiﬁcant
(p=0.45) with the rugby players' having
more varus oriented knee joints.

The factors that determine the alignment
of the knee are many, being genetic
factors, body mass index (BMI), laxity of
the joint and muscle strength (2-4).
While some of these factors maybe nonemodiﬁable, some such as BMI and
muscle strength can be changed.

This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International License, which permits unrestricted use, distribution and reproduction in any
medium provided the original author and source are credited.

28

Sri Lanka Anatomy Journal (SLAJ), 3(I) 2019, 28-32

HA Amaratunga, MR Ileperuma, W Rathnaweera, SB Adikari, HJ Suraweera - Comparision of the knee joint alignment in
sportsmen and controls

kilograms and meters using standard
measuring scales and the BMI was
calculated using the Quetelets index (7).
Anterior plane knee alignment was
measured using a handheld metal
goniometer using the method described
by Kraus et al (8). Readings were
recorded up to 1 degree with the subject
in an erect standing position, bare foot
with toes placed forward and feet
shoulder-width apart. The centre of the
patella was located and marked with a
pen. The center of the goniometer was
placed on the center of the patella, and
the arms of the goniometer were
extended along the thigh visually
bisecting it and along the axis of the
lower leg along the ﬁrst 4-5 cm of the
subcutaneous border of the tibia in line
with the middle of the ankle. The
measurement was taken on both knees.
Three consecutive measurements were
taken by two separate investigators
blinded to each other's ﬁndings. No
signiﬁcant inter or intra-observer
variability occurred. The other group
consisted of 25 male student volunteers
that do not engage in sporting activities.
This control sample was selected from a
large sample (210) from a group of
volunteers selected for a previous study
(9). The weight, height and knee joint
alignment of the controls were measured
using the same instruments and methods.

Individuals engaged in sports on a
regular basis generally have good muscle
strength compared to an age matched
sample that does not engage in sport
regularly. Rugby is a sport which
requires a great deal of muscle strength
and those who engage in this sport have
good lower limb muscle strength (5).
However it is seen that some elite
athletes and sportsmen tend to develop
OA in later life and knee joint OA is the
commonest condition (6). It is further
stated that the overall muscle strength
and ﬁtness of the body prevents or
decreases the rate of physical decline in
such persons (6).
With this background it was the objective
of this study to measure the knee joint
alignment of Peradeniya University
rugby team and compare with a group of
students who do not engage in sporting
activities on a regular basis in order to
observe if alignment has a role to play in
the development of OA in sportsmen.

Materials and Methods
The study was conducted at the Faculty
of Medicine, University of Peradeniya.
Ethical clearance was granted by the
institutional review board, Faculty of
Medicine, University of Peradeniya (No:
2008/EC/75). Informed, written consent
was obtained from each participant.
All 27 individuals in the university rugby
pool, all of them being male, were
included in the study. Those with serious
injuries to the hip knee or ankle and those
with a history of surgery to the lower
limb were excluded from the study. Their
weight and height were measured in

Results
Sample from the rugby players consisted
of 27 male individuals with an average
age of 22.5±1.4 years. The control
sample consisted of 25 males with an
average age of 23.07±0.95 years. The
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One limitation of this study is that the
gold standard for the measurement of
knee joint measurement was not used for
this study. The gold standard being the
angle measured on a full length anteroposterior (AP) weight bearing limb
radiograph, which extends from the
pelvis to the ankle joint (1). However this
method exposes the participant to large
amounts of radiation and cannot be
utilized in a study of this nature. Kraus, et
al., in 2005 concluded that knee
alignment assessed clinically by
goniometer correlated with the angle
measured on the full-limb radiograph
and that this alternative method was
useful and appropriate in studies (8).

mean BMI of the rugby players was
24.51(±3.4) and that of the control group
was 21.18 (±1.3). The diﬀerence in the
mean BMI was statistically signiﬁcant.
The rugby players had a mean knee
alignment angle of 181.96° (± 3.4) and
the control sample had a mean of 183.67°
(±3.75) (Figure 1). The diﬀerence
observed in the means was statistically
signiﬁcant (p=0.45) with the rugby
players' having more varus oriented knee
joints.

Discussion
The rugby players in our study showed a
more varus oriented knee joint alignment
than the controls. An alignment study
done on soccer players report similar
ﬁndings in male soccer players and
further report that athletes in general
have more varus oriented knee joints
(10). This is varus orientation is thought
to be due to the greater strains that the
knee is subjected to during sporting
activities. It is interesting to see that
those athletes who engage in sports that
require lifting of heavy weights and
building up of muscle strength have
more varus oriented knees than those that
require less of these attributes (10). The
BMI of the rugby players was higher
than the controls. BMI though a good
measure of the body fat percentage is not
a good indicator in instances where
muscle mass is high as seen in athletes.
The high BMI recorded in these rugby
players is probably due to the higher
muscle mass. However further
evaluation of this measurement was
beyond the scope of this study.

The varus orientation seen in these ruby
players at this early age could be a cause
for development of knee joint OA in the
future due to the excessive strain placed
on the medial compartment of the knee
joint. However, long term follow-up and
serial measurement of knee joint
alignment is required to prove this
association.
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Figures
Figure1. Knee joint alignment in the rugby players and controls
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