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ABSTRACT

In Genu varum (GV) deformity, the knees get away from each other, inner ankles
touch each other, and the knees have a bowed look. The increase of the GV deformity can increase the
internal rotation of the ankle and tibia during the stance phase of walking. One of the methods for cor-
recting this deformity is the use of exercises. This study aims to review the corrective exercise protocols
for people with GV deformity.

[VETTLE This is a narrative review study. A search was conducted in national and international databases
and engines such as Maglran, SID, Semantak, Google Scholar, PubMed, Springer, and ScienceDirect for
related articles published from 2013 to 2023 using the keywords “corrective exercise”, “genu varum”,
“protocol”, “Q angle”. Based on the inclusion criteria, 14 articles were finally selected.

[{EETE These studies investigated the effect of corrective exercise protocols on genu varum, dynamic
balance, knee adduction moment, gait patterns, plantar pressure and pain in the second to fifth toes and
knee, which led to the improvement of all the mentioned factors. Some effective protocols included the
National Academy of Sports Medicine (NASM) exercises, strengthening/stretching exercises, theraband
exercises, neuromuscular training, corrective exercise continuum (CEC), and strengthening/neuromus-
cular training.
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Extended Abstract
Introduction

enu varum (GV) is one of the most common

disorders of the knee joint, where the medial

femoral condyles get away from each other,

the affected person walks on the lateral part

of the foot, or there is an internal rotation at
the tibia. The GV deformity can increase the risk of injury
to the anterior cruciate ligament, posterior cruciate liga-
ment, medial meniscus and medial ligament of the knee
joint. By changing the quality of postural control, disrupt-
ing the line of gravity relative to the base of support, and
changing the direction of the line of gravity from the cen-
ter of the knee to its inner part, the GV deformity can lead
to changes in balance and increase the risk of falling.

Considering the biomechanical changes created in an
abnormal direction during transitional activities such
as walking and running, it is necessary to find different
treatment methods to prevent the progression of injury in
people with GV. Corrective exercises are one of the ef-
fective non-invasive methods for these people. Studies
have shown the positive effects of corrective exercises
on reducing musculoskeletal disorders. Some of the cor-
rective exercises for improving GV include theraband
exercises, neuromuscular training, National Academy
of Sports Medicine (NASM) exercises, combined exer-
cises, quadriceps exercises, traditional exercises, squats,
stretching exercises, and Pilates. Due to the importance
of this issue and the lack of a review study, this article
was aims to review the corrective exercise protocols for
people with GV.

Materials and Methods

This is a narrative review study. The related articles
published from 2013 to 2023 on corrective exercises for
people with GV were searched in international databases
(Springer, Semantac ScienceDirect, Google Scholar,
PubMed, and national databases (Scientific Information
Database (SID), IranDoc, Maglran) using the keywords
“corrective exercise”, “protocol”, “Q angle” “, “genu
varum”. Based on the inclusion criteria, 14 articles were

finally selected.
Results

Among the 14 reviewed studies, 3 studies used NASM
exercises as a corrective exercise, which reduced the
distance between the knees and improved the GV. One
study used strengthening/stretching exercises, improv-
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ing the plantar pressure distribution and gait patterns in
people with GV. Also, two studies used theraband exer-
cise, which resulted in reducing the distance between the
knees, increasing the Q angle, and increasing static and
dynamic balance. Other studies used the corrective exer-
cise continuum (CEC) method. Based on their results, in
the dominant limb, the CEC led to a 40% reduction in
the peak knee internal rotation angle, a 47% reduction in
peak hip abduction, a 60% reduction in peak hip external
rotation angle, and a 26% reduction in the peak ankle dor-
siflexion angle, and a 46% increase in the peak knee ex-
ternal rotation angle. In the non-dominant leg, it reduced
the peak ankle inversion by 63%, peak ankle eversion by
91%, peak foot internal rotation by 50%, peak knee inter-
nal rotation by 29%, peak hip abduction angle by 38%,
and peak hip external rotation angle by 60%.

Conclusion

According to studies, various exercises are used to cor-
rect the GV deformity by reducing the distance between
the knees and the knee adductor rotation torque, improv-
ing balance, proper plantar pressure distribution, reducing
pain, and improving physical performance. Considering
that the studies have been conducted in different condi-
tions (e.g., different sample sizes, laboratory conditions,
tools, etc.), it is not possible to conclude which protocol
has the best effect; however, some effective protocols in-
clude the NASM exercises, CEC, and theraband exercise.
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