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Objective: The expression of tibiofemoral angle (TFA) in adult males show variations with race. But
data related with kashmiri and pahari population is not documented yet. Methods: We measured the
TFA in 120 (60 kashmiri and 60 pahari) adult males aged between18 and 25 years. we used supine
position for the measurement of TFA. Results: The mean tibiofemoral angle in adult Kashmiri male
population as 171.8° with standard deviation of 6.2° and the mean value in Pahari as 170.7°, with
standard deviation of 5.4° with p value of 0.48 (non significant). Conclusion: Study was conducted
on 120 healthy male adult subjects, 60 Pahari subjects and 60 Kashmiri subjects by using calibrated
Goniometer with adjustable arms under standard conditions.
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INTRODUCTION

The angle between the femur and tibia axes is called the tibiofemoral
angle. .The term "anatomic axis" refers to the angle created by the
lines drawn along the femur and tibia. The stance and functional
suitability of the knee joint are determined by the tibiofemoral angle,
which can be assessed in a number of methods (5). The anterior
superior iliac spine (ASIS) and the centre of the patella, as well as the
patella and a point located halfway between the medial and lateral
malleoli, are connected by an angle that is known as the knee angle or
tibiofemoral angle (27). If both axes have an exterior concavity, the
tibiofemoral angle is positive; if both axes have an internal concavity,
it is negative. The clinical, radiological, or photographic approaches
can all be used to measure the tibiofemoral angle. using a goniometer,
the clinical technique is carried out. The most popular and well
accepted physical approach for determining the tibiofemoral angle is
clinical examination, which uses a goniometer. The lower extremity
abnormalities in the coronal plane are known as "knocked knees" or
genu valgum. Most people have no symptoms and are functionally
unrestricted. Flat feet and sporadic medial foot and knee discomfort
may accompany this problem. By the age of two, children begin to
acquire physiologic genu valgum, which peaks between the ages of
three and four. By age 7, it normally starts to decline and settle into a
stable, slightly valgus position.

Little to no change in this alignment is anticipated in the adolescent
age range. The degree of genu valgum has been determined using the
intermalleolar distance. In a patient who is standing with touching
medial femoral condyles, it is the distance between the medial
malleoli. A pathologic intermalleolar distance is one more than 8
cm.Rarely, as valgus alignment progresses, it might be accompanied
with an out-toed gait, lateral patella dislocation, and rubbing of the
knees while walking in children(7).The tibiofemoral angle is a crucial
tool for both clinical and social evaluations of people. The ability for
the clinician to assess whether the angle is within normal bounds
depends on the range of normal values being established. The
management and restoration of varus and valgus deformities by
orthopaedic surgeons depend on their understanding of the typical
range of values for Tibiofemoral Angle in the general population.
Additionally, it is essential for diagnosing and managing patients with
knee abnormalities brought on by skeletal dysplasias, Blount's
disease, and rickets. The orthopaedic surgeon can use it to determine
the type of treatment to give these patients (19). Familial variables
that contribute to the genetic risk of osteoarthritis also affect how the
tibiofemoral joint aligns. Children who are overweight have more
TFA misalignment. Children who are overweight are more likely to
experience fractures and skeletal misalignment. Knee osteoarthritis is
influenced by the tibiofemoral alignment. The tibiofemoral angle
(TFA) is an accurate measurement of the pathologic angular
malalignment of the knee in children, and it also serves to define the
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degree of deformity. The clinical tibiofemoral angle (TFA) has been
proven to have good correlation with the anatomical TFA, which is
evaluated radiologically, making it one of the most trustworthy
assessments of the angular alignment of the knee. The degree of
deformity in patients with pathologic genu varum or valgum has been
assessed clinically using this technique. Additionally, it has been
utilised to distinguish between pathologic and physiological knee
angular malalignment (3) At specific flexion ranges, the tibiofemoral
compartment with larger contact force displayed decreased
anteroposterior translation, which was associated with kinematic pivot
patterns. Surgeons who are seeking to facilitate a specific kinematic
pattern could find this information useful (9). Cozen's phenomena and
physiological genu valgum virtually invariably self-correct. When the
underlying condition is treated, the pathologic genu valgum connected
to metabolic bone diseases may get better. Unknown is the prevalence
and cutoff point of paediatric genu valgum that results in adult
degenerative joint disease.The physiological range of tibiofemoral
angle (TFA) is not well understood, which may result in therapeutic
procedures that are not necessary. Racial and ethnic disparities are
thought to exist, according to studies on the TFA developmental
pattern, hence it is important to assess unstudied children in north-east
India. Data can be utilised as guidance for deformity correction and
future studies as well as to identify children who need to be followed
up with or evaluated again. This cohort's TFA development differs
from that of children of other ethnic backgrounds but is similar to that
of other Indian youngsters (2). Keeping above results into the
considerations, current study was conducted on the two ethnic groups
(Pahari and Kashmiri) of Jammu and Kashmir (India). The various
parameter related with study are calculated as well as discussed and
presented in this paper.

MATERIALS AND METHODS

The proposed study was conducted in the department of Anatomy,
Goverment Medical College and Associated hospital, Rajouri, J&K,
India. The current study determines the normal range of laterally
opening tibiofemoral angle among two healthy ethnic populations
(Pahari and Kashmiri). Study was conducted over 120 healthy adult
subjects, 60 Pahari subjects (male) and 60 Kashmiri subjects (50
male) by using calibrated Metallic Goniometer with adjustable arms
under standard conditions. In our study, we used supine position for
the measurement of TFA. The data were analyzed by statistical
analysis by calculating t and p values by using software origin 8.1.

RESULTS

Fig. 1 (above part) shows the right and left TFA angle for Pahari
population under studied age and gender. On average the observed
TFA right leg varies between163° and 183°. Similarly for this group
this angle varies between and for left leg. 163° and 183°.
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Fig. 1 (above to below) shows the right and left TFA angle for
Pahari and Kashmiri groups.

Also in case of kashmiri males (see Fig.1 below part), for right leg
this angle varies between160° and 180°. Similarly for this group this
angle varies between and for left leg. 158° and 177°. Further Fig. 2
(above to below) shows the right-right and left-left of TFA angle for
Pahari and kashmiri population respectively. It was observed that the
kashmiri population have slightly lower (on average insignificant)
value of this angle in both legs. The ethnicity/ race could be the best
reason.
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Fig 2. Showing the comparison between right and left TFA in
Pahari males of age group 18-25 years
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Table 1. X-Function Paired Sample t Test (Pahari)

Parameter N Mean (Degree) S.D T.value IP.value

Tibio femoral angle (Rt) 172.86 5.83 -0.56 0.78

Tibio femoral 173.33 5.31 IProb>|t| Non significant
angle (Lt) 60

Table 2. X-Function Paired Sample t Test (Kashmiri)

IParameter N Mean (Degree) S.D [T.value P.value

[Tibio femoral angle (Rt) 60 168.31 5.77 0.74 Prob>|t| Nonsignificant
Tibio 168.13 6.10(0.32

femoral angle (Lt)

Table 3. Showing comparison b/w Mean and S.D in Pahari and Kashmiri

Parameter N Mean(Degree) S.D T- value P- Value
Tibio-femoral Angle (Rt) Pahari 170.7 437
Tibio- femoral angle(Rt) Kashmiri 60 167.9 5.99 212 0.042
Tibio-femoral Angle (Lt) Pahari 170.4 6.18
Tibio-femoral Angle (Lt) Kashmiri 60 168.1 6.10 178 0.078

Table 4. showing the comparison of mean values tibiofemoral angle between Indian and Paharis and Kashmiri populations

Population Gender MeanT.F.A StandardDeviation [P. Value

Indian Males 174.4° 1.7° 0.55 Prob>|t| Non significant
Pahari Males 167.4° 1.7°

Kashmiri Males 171.8° 6.2°

DISCUSSION

The knee angles and other skeletal angles show significant variation
with ethnicity and countries. The measurement of this TFA in the
population helps clinicians in diagnosis and as well as management of
valgus and varus deformities. Thereby studying this angle in a
particular ethenic groups may would help in effective treatment. The
rigorous research in studying TFA has been carried out worldwide.
The measurement of this angle in Pahari and Kashmiri populations is
generally missing in the existing literature. But this particular angle
were measured and studied in Caucasians,® '® Chinese, &!! Japanese,
3 American,  Saudi’, Malaysian, European4, and many other
populations. The Genu valgum was found to occur in Caucasians
(both genders) when this angle is less than 165° and when this is
angle was found greater than 175° then genu varun occurred .
However, in adolescence there is a balancing effect between varus
and valgus with individuals straight legs.”® The knee angles of the
adult Saudi population and compare with other populations by
[Ahmed El Fouhil (2011). In their study, an Antero-posterior bilateral
radiograph of 333 normal knees of 120 males and 213 females with
age range of 18-65 years was analyzed. In their study, the average
TFA in Saudi population was found to be around 171.41°. Further the
mean tibiofemoral angle in adult Saudi' male population was 174.4°,
with standard deviationof 1.7°. The mean tibiofemoral angle in
adult Malawian'* male population was 174.1°, with standard
deviation of 3.5°. The mean tibiofemoral angle in adult European®
male population was 173.1°, with standard deviation of 1.4° . The
mean tibiofemoral angle in adult Chinese® '' male population
was 177.8°, with standard deviation of 2.7°. The mean tibiofemoral
angle in adult American'® male population was 177.7°, with
standard deviation of 2.3°. However, all these above studies were
studied by radiographic methods. Also in African subjects, the mean
TFA in Kenyan males was 173.77° with standard deviation
(SD) of 3.15° by using radiographic technique. Similarly in
Tanzanians mean TFA in males was 176.45 with standard deviation
(SD) of 3.27°. In case of Caucasians, the range of TFA was between
170-175 degree Olive, Singh and Maheshwari (2013) studied TFA by
using standard goniometry, among healthy Maharashtrian®* (India)
males aged between 20 to 50 years. In male adults, they found mean
TFA around 173.40° with standard deviation (SD) of 1.78°.

In the current study this angle in the Pahari and Kashmiri was found
to be 171.8° and 167.4° with standard deviation of 1.7° and 4.7°
respectively. The obtained values were compared between both
populations (Pahari and Kashmiri) and also with previous studies
done on this angle worldwide. There was no significant difference in
the tibiofemoral angle with respect ethnicity. The purpose of the
present study was to provide normative data on the tibiofemoral angle
in male Pahariand Kashmiri population, and to compare their trends
with those reported by previous studies. Values of tibiofemoral angle
in present study showed that there was no significant difference in the
angle with respect race.

CONCLUSION

Present study is an attempt to analyze and Correlate the tibiofemoral
angle between two different adult populations (Pahari and Kashmiri)
and to compare the values with the published data of different
populations of world, in order to find out the significant difference in
tibiofemoral angle with rest of the populations. Study was conducted
on 120 healthy male adult subjects, 60 Pahari subjects and 60
Kashmiri subjects by using calibrated Goniometer with adjustable
arms under standard conditions. The mean tibiofemoral angle in
adult Kashmiri male population as 171.8°, with standard deviation of
6.2° and the mean value in Pahari as 170.7°, with standard deviation
of 5.4° with p value of 0.48 (non significant). In this study, we found
there is no significant difference in the angle, according to different
age groups and gender. Although there are limitations of this study,
that sample size is limited only to 120 male individuals, but it has a
lot of further scope in research field.
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