Journal of

Sport Biomechanics

Research Paper ‘ i‘
Comparison of the Kinematic Pattern of Knee Joint Flexion in Healthy and Genu Cromvink
Valgum and Genu Varum Children During Jumping

Hamed Jalalvand® ,* Ali Fatahi® , Zahra Entezari Khorasani?

1. Department of Sports Biomechanics, Faculty of Physical Education and Sports Sciences, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
2. Department of Motor Behavior, Faculty of Physical Education and Sport Sciences, Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Use your device to scan

andread the rtice onine (S{ETILTR) Jalalvand H, Fatahi A, Entezari Khorasani Z. [Comparison of the Kinematic Pattern of Knee Joint Flexion in Healthy
. and Genu Valgum and Genu Varum Children During Jumping (Persian)]. Journal of Sport Biomechanics. 2022; 7(4):270-279.
https://doi.org/10.32598/biomechanics.7.4.294.2

d - https:/doi.org/10.32598/biomechanics.7.4.294.2

ABSTRACT
Article Info: : TR Genu valgum and genu varum are considered as the most common abnormalities of the knee
Received: 21 Jul 2021 joint in the lower extremity. Identifying of the mentioned abnormalities in the early stages of life can
Accepted: 27 Dec 2021 : prevent the occurrence of later problems in the physical condition of a person's life. Therefore, the aim
Available Online: 01 Mar 2022 of the present study was to compare the kinematic pattern of knee joint flexion in healthy children and
¢ genu valgum and genu varum children during jumping.
YIETGEEE This study, 45 students in three groups (15 genu varum, 15 genu valgum and 15 healthy partici-
: pated in the present study. Students performed long jump skills in front of a camcorder and measured
Keywords: information about the knee joint in three phases: take off, flight, and landing, using KINOVEA software.
Biomechanics, Data normality was investigated using Kolmogorov-Smirnov test and Mann- Whitney as well as kruskal-
Jumping, Kinemat- wallis nonparametric tests were employed for future analysis (P<0.05).
ics, Bracketed Knee, There was a significant difference between healthy genu valgum and genu varum groups at take-
Crossed Knee i off phase. No significant difference was observed between all three groups in the two other phases.
: In genu valgum and genu varum groups the quadriceps muscles are affected to create dy-
namic stability in the frontal and sagittal planes.
Extended Abstract The genu varum is another deformity in which the internal
condyles of the femur become spaced apart if they are in
Introduction weight-bearing contact with the inner ankles of the ankle.
These abnormalities were caused by various causes, in-
keletal deformities of the knee are the most cluding heredity, osteoporosis, osteoarthritis, damage to the
common body posture disorders, and the growth plates, muscle paralysis, rupture of the capsule and
most common of these are the genu varum external and internal ligaments of the knee, muscle weak-
and the genu valgum. A genu valgum is a ness, and muscle shortening.
type of deformity of the knee in the frontal
plane, in which the ankle joints had spaced apart if the knees Some posture disorders can cause changes in the direction
are in contact with each other in a weight-bearing position. of a body part relative to the base of support, which restricts
the movements needed to maintain a proper posture and bal-
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ance. It makes children who are less proficient in basic motor
skills more likely to have problems in everyday motor areas.
There is a possibility that they do not perform well in sports
activities and games of childhood and adolescence. Knee
deformities are more important in children and adolescents
because this group had exposed to undesirable pressure on
the knee in different environments such as home and school,
which will increase the risk of injury and future problems.

One of the fundamental motor skills is jumping. Children
typically start jumping activities early and often learn simple
forms of this pattern before two. In jumping skills, the child
raises his body from a surface with one or both feet and then
land with both feet. To improve foot action, the jumper must
first take off, fly, and land symmetrically with both feet.
Secondly, he must then fully open the joints of the ankles,
knees, and thighs at the moment of taking off the body from
the ground. And after entirely pulling the legs with full force
when taking the body off the ground, bend the joints of the
knees and thighs together in the flight stage in a pair length
jump. It is helpful for beginners to identify some of the fea-
tures of long bipedal jumping. In children’s jumps, the body
bends in the preparatory phase, very little, and the legs open
when taking off the ground is not complete.

Materials and Methods

The child has gathered the legs instead of opening the legs
entirely in the throwing phase. Jumping and landing are
some of the most common sports in sports such as basket-
ball, volleyball, football, and badminton. This study had
performed on 45 boys aged 7 to 9 years in Shahr-e-Rey of
Tehran province who had randomly selected. In this study,

Table 1. Demographic characteristics of research subjects (n=15)
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using a caliper and a ruler, the distance between the inner
ankles and the distance between the inner epicondyles of
the thigh had measured, and a length of more than 2.5 cm
had considered as cruciate and brace anomalies. 15 students
had a genu varum deformity, 15 had a genu valgum defor-
mity, and 15 had a normal knee.

In this study, the stepwise method of longitudinal pair
jumping of Clark and Phillips had used. In this way, the
legs had fully extended in the stage of detachment from
the ground; in other words, flexion in the knee joint had
minimized in the flight stage, the knee joint was bent, or
the knee joint flexion had maximized. Finally, in the land-
ing stage, the knee joint opens. In other words, the flexion
of the knee joint had minimized in the landing stage. Sub-
jects performed a long jump in front of the camera using
the Clark and Phillips step method. The knee joint angle
data on the sagittal plate had analyzed in three phases: de-
tachment from the ground, flight, and landing using motion
analysis software.

Results

The research variables had analyzed in two sections: de-
scriptive statistics and inferential statistics in SPSS soft-
ware v. 21. The Shapiro-Wilk test had used to examine the
normal distribution of data, and the Kruskal-Wallis test and
the Mann-Whitney U test had used to detect differences be-
tween groups.

The results showed that the knee joint angle in the genu
valgum group in the phase of separation from the ground
was significantly different from the normal knee group and
was not significantly different from the genu varum group.

Indicator Group MeantSD
Healthy knee

Age (y) Genu varum 8.02+0.82
Genu valgum

Healthy knee 134.816.19

Height (cm) Genu varum 132.845.28

Genu valgum 134.146.40

Healthy knee 34+4.58
BMI (kg/m?) Genu varum 29.643.57
Genu valgum 38.5+2.58
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There is no significant difference in knee joint angle in flight
and landing phases between genu varum, genu valgum, and
natural knee groups. According to the results, the deviation
created in the genu valgum deformity and disturbing the
lower limb can negatively affect the performance of chil-
dren when detached from the ground in the skill of longitu-
dinal pair jumping (Table 1).

Discussion

In the other stage, where there was no difference between
the functions of the groups, we can proceed according to the
theoretical approach of dynamic body systems, which are
composed of different components. Whenever one of them
changes, the other body dimensions will change according-
ly, and this exchange of different systems and dimensions
as a functional unit gives the body a lot of flexibility. Based
on this, it can be concluded that this abnormality is prob-
ably normal in terms of function, and because it occurred
during childhood, it has led to their better adaptation.
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