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ABSTRACT

Purposes: Genu Valgum deformity is a very common deformity that leads to a
change in the proper alignment of the lower limb. Considering that in correctional
movements, implementation of open and closed Kinetic chain training programs
are two of the most common types of exercises, Comparing the effectiveness of
these two training methods is of great importance. Therefore this study aimed to
compare the effect of 8 weeks of comprehensive corrective exercises on open and
closed kinetic chains on Genu Valgum deformity in girls aged 8 to 12 years.
Materials and Methods: Twenty girls aged 8 to 12 years from district 6 of
Mashhad with Genu Valgum deformity were randomly and equally divided into
two groups of open and closed kinetic chain. Measurement of internal ankle
distance (using calipers) was evaluated before and after the exercise program. The
training program consisted of 45 minutes, three sessions per week for eight weeks.
To interpret the data, Shapirovilk test and analysis of variance with repeated
measures (ANOVA with repeated measures) were used at a significance level of
(P <0.05).

Results: A significant decrease was observed in the post-test compared to the pre-

test of the internal ankle distance in both training groups (p=0.001) and a
significant mean difference was observed in the open Kinetic chain training group
than close kinetic chain training group (p=0.012).

Conclusion: Based on the results obtained, both types of comprehensive
corrective exercises in the open and closed kinetic chains have a positive effect on
the medial ankle distance in 8-12 year old girls with Genu Valgum deformity.
Open-chain exercises were more effective than closed-chain exercises in reducing
medial ankle distance.

Keywords: Genu Valgum deformity¢< Open kinetic chain¢ close kinetic chain¢
comprehensive corrective exercise
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Extended abstract

Background: Genu Valgum deformity is a very common deformity that leads to a change in the
proper alignment of the lower limb. These people suffer from many biomechanical inefficiencies in
the foot, including impaired posture control, impaired pressure on the soles of the feet, damage and
changes in the excitability of the foot joints. It has been argued that muscle imbalance and stiffness
play a role in creating this abnormality, and in particular, the shortness of the external muscles of the
wrist (external part of the biceps, soleus, and fibula muscles) may have an effect on the movements
of turning and moving away from the tibia, which can affect the movements of internal rotation and
approximation of the femur. If the antagonist muscles (latissimus dorsi, tibialis posterior and tibialis
anterior) are weak, they will probably not be able to overcome the crossed joint position. Such a
sustained crossed position can potentially tighten the short head of the biceps femoris (bringing the
fibula closer together with the tibia retracting) as well as tightening the TFL. One of the methods used
to correct and treat these abnormalities is corrective exercise. Corrective exercise is a term used to
define the systematic process of identifying abnormalities and defects in neuro-muscular-skeletal
function, designing a practical plan and implementing a consistent corrective strategy. Corrective
movements are performed in both comprehensive and local ways. Local corrective exercises are
exercises that, based on Kendall's theory, are designed solely to reduce the effects of a specific
abnormality and to correct the tissues around it, and in which other problems related to that
abnormality are not taken into account. Comprehensive corrective exercises are exercises that, in
addition to reducing the effects of abnormalities in a joint and point, simultaneously correct other
related musculoskeletal disorders caused by this abnormality in other parts of the body. According to
the concept of the chain reaction of Vladmir Janda (1979), which refers to the mutual relationship
between the skeletal, muscular and nervous systems, the occurrence of any defects and disorders in
any of the joints and muscles of the body can affect the quality and function of other joints and
muscles. . Therefore, in addition to the involved position, general and comprehensive attention should
be paid to other organs and joints of the body. Various exercises have been suggested for the
implementation of corrective movements, for example, open and closed movement chain exercises
can be mentioned. Wrist, knee and hip joints form the movement chain of the lower limb. When the
end part of the limb is fixed, such as when the foot is bearing weight on the ground, the chain of
motion is said to be closed. Resistance is needed in both the distal and proximal parts, that's why these
exercises are superior for power generation, and performing these exercises in the lower limb reduces
the shear forces in the joints, which are the cause of joint injuries. On the contrary, in the open
movement chain, the end part of the organ is mobile and not fixed. Despite the recent popularity of
closed range of motion exercises, it should be emphasized that both open and closed range of motion
exercises have their place in corrective movements. Based on the mentioned materials and the results
of internal and external investigations by the researcher and considering that the open and closed
kinetic chain are two of the most common types of exercises in corrective movements and
implementation of exercise programs; evaluating this issue can be a great help to trainers and
rehabilitation movement specialists to choose the correct type of exercises for better results.
Therefore, the aim of this research was to determine the effect of 8 weeks of comprehensive corrective
exercises in both open and closed kinetic chains on the distance between the inner ankles of the foot
in crossed knee deformity.

Methodology:The criteria for entering the research are as follows:

1. The girls were in the age range of 8-12 years. 2. The subjects had general physical health in terms
of not suffering from cerebellar, visual-auditory, skeletal-muscular and neurological disorders
(Parkinson's, tremors, Alzheimer's, etc.). 3. The subjects had not participated in any corrective
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exercise program during the last six months. 4. Having a functionally crossed knee and the size
between the two ankles between 4-7 cm. 5. In the past six months, they do not have a history of
surgery or injury in the ankle, knee, thigh, pelvis, or a history of fracture in the ankle and leg areas
that require complete immobility, such as the use of casts. 6. During the current research, the subject
should be able to fully bear weight, walk normally, and have full range of motion of the leg joints.
Twenty girls aged 8 to 12 years with Genu Valgum deformity were randomly and equally divided
into two groups of open and closed kinetic chain. Measurement of internal ankle distance (using
calipers) was evaluated before and after the exercise program. The training program consisted of 45
minutes, three sessions per week for eight weeks. To interpret the data, Shapirovilk test and analysis
of variance with repeated measures (ANOVA with repeated measures) were used at a significance
level of (P <0.05).

Results: A significant decrease was observed in the post-test compared to the pre-test of the internal
ankle distance in both training groups (p<0.001) a significant mean difference was observed in the
open kinetic chain training group than close kinetic chain training group (p=0.012).

The crossed knee is caused by the weakness of the lower muscles such as leg muscles and hamstrings,
as well as heredity factors and incorrect sitting are among the factors that cause it. Comprehensive
open and closed kinetic chain corrective exercises by putting pressure on the muscles involved in this
abnormality and affecting it by involving the lower limb and by creating muscle balance help to return
to the normal state. One of the effective factors in improving the problem of crossed knee and ankle
distance, which has been done in previous researches, is regular corrective exercises. For this purpose,
in the current research, the effect of open and closed kinetic chain exercises on this condition was
investigated after eight weeks. The research results showed a significant effect in the post-test and
the mean difference was higher in the open chain training group.

Conclusion:

Based on the results obtained, both types of comprehensive corrective exercises in the open and
closed kinetic chains have a positive effect on the medial ankle distance in 8-12 year old girls with
Genu Valgum deformity. Open-chain exercises were more effective than closed-chain exercises in
reducing medial ankle distance.
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