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Changes in Gait Parameter with Adolescent Idiopatic Scoliosis

Su-Hyon Kim, Hyun-Jin Kim
Department of Physical Therapy, Hanlyo University

Purpose: The purpose of this study will demonstrate that relationship between scoliosis and gait factor and foot weight bearing
in ambulation.

Methods: Subjects were 40 elementary students. A normal control group consisted of a total of 20 children without any known
musculoskeletal disorders and an AIS group of 20 children with mild AlS (defined by a Cobb angle between 10 and 25°) were
recruited. Measurements were scoliometer screening test, Cobb angle, gait parameter (rate of swing/stance phase, gait velosity),
foot weight bearing (entire, fore, hind).

Results: Scoliometer screening test (P = 0.000) and X-ray Cobb angle (P = 0.000) significant difference of group which was
significantly higher in the AIS group. Gait parameter not showed significant difference. Forefoot weight bearing was significantly
higher in the AIS group than more normal group.

Conclusion: It seems that the results of weight bearing analysis in ambulation may be used in modifying rehabilitation programs

for individual needs of patients with idiopathic scoliosis.
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l. Introduction

Scoliosis, simply defined as a lateral curvature of the
spine, has been recognized clinically for centuries.’
Idiopathic scoliosis has been divided into infantile idiopathic
scoliosis (IIS), juvenile idiopathic scoliosis (JIS), adolescent
idiopathic scoliosis (AIS). Advanced research into the early
onset types of scoliosis (IIS and JIS) have pointed out that
about twenty percent of these patients have neuro—axis
anomalies which may contribute to the development of a

curved spine.” These types of urves in all patients under
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ten years of age may not actually be ‘idiopathic” in nature,
For this reason, the natural history of these patients is
different from the behavior of late onset scoliosis (AIS).?
Idiopathic scoliosis is a chronic health condition often
diagnosed in late childhood and early adolescence, This
condition is distinguished by two features: lateral growth of
the spine (at least ten degrees) and rotation of its vertebrae,*
The prevalence rate of adolescent idiopathic scoliosis, using
a cut—off point of 10° Cobb or more, is approximately 2%
to 2.5%.” Prevalence as high as 9.2% has been reported:
although only 0,23% required treatment,’

Scoliosis is a common and relatively slowly evolving
condition, Scoliosis in children tends to present as a
cosmetic problem, whereas scoliosis in adults more often
presents with pain and neurological symptoms, Deformity
of the axial skeleton may have a bearing on other

musculoskeletal problems in the upper or lower limb and
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vice versa,’

Furthermore | considering the effect of scoliosis progression
on gait parameters, two previous studies, performed on
scoliosis patients before any treatment, have shown that the
scoliosis deformity generated changes in gait parameters
compared with healthy subjects. These changes included a
recuction of the frontal pelvic, hip, and shoulder motion; a
decrease in muscular mechanical work,*

Scoliosis was kinematic changes also included decreased
hip and knee ranges of motion in the sagittal plane, and
increased knee flexion at initial contact, In another study
showed that the step length and pelvic obliquity in scoliotic
patients depended on the Cobb angle, and thus the severity
of the deformity influenced the gait pathology." Seong et al
were reported by altering sensory feedback, plantar pressure
distribution is changed during gait, Plantar cutaneous
afferents play an important role in plantar distribution,

As above many AIS patients reported that relationship
of scoliosis and gait parameter, However, no study, to our
knowledge, has assessed the foot weight bearing parameters
in AIS, The purpose of this study will demonstrate that
relationship between scoliosis and gait factor and foot weight
bearing in ambulation,

Il. Methods

1. Subjects

Subjects were 40 elementary students who listened to detailed
explanation about this study participated after signing a
voluntary consent form,

A normal control group consisted of a total of 20 children
without any known musculoskeletal disorders and an AIS
group of 20 children with mild AIS (defined by a Cobb angle
between 10 and 25°) were recruited.

The mean ages, heights and body weights of the scoliosis
groups were 11,3 years, 146 cm and 35,2 kg in the normal

Table 1. General characteristics of the subjects

group 11 9year, 145 cm and 34.2 kg in the mild AIS group
(Table 1).

2. Experimental methods

1) Measurement

(1) Scaliosis evaluation

We measured primary scoliosis evaluation using scoliometer
screening, subject was assigned normal and AIS group
through the scoliometer screening test, The examiner then
moves the scoliometer along the vertebral column, starting
at the proximal thoracic spine and moving to the distal end
of the lumbar spine, Observe the scoliometer for changes in
curve measurements, we measured the highest degree of
angle during adams forward bending test,

Then divided into groups, a posterior—anterior full—spine
standing radiograph was performed to evaluate the Cobb
angle curve for children,” Cobb angle examined the digitized
computer system, Image—Pro Plus 4.1 (Media Cybernetics,
USA) was used in all cases, The installed software measures
Cobb angle by drawing a line along the predetermined
vertebral end plate on the screen,

(2) Gait analysis and foot weight bearing analysis in
ambulation

The Smartstep™ pneumatic insole measures gait parameters
during ambulation, The data is received and analyzed by the
miniature portable microprocessor, which is worn around the
ankle, This is then transmitted to a computer running the
Smartstep™  software, which also maintains patient medical
records and functions as an assessment of gait analysis
including weight—bearing distribution (Figure 1), stance/swing
phase and gait velosity.

3. Statistical analysis
All measurement parameters were analyzed statistically by
independent T test (IBM SPSS statistics 20.0, IBM Inc, USA),

Age (years) Height (cm) Weight (kg)
Normal group (n=20) 1M9+02 1452 £ 5.1 342 £57
AlS group (n=20) 113 +06 146.2 £ 55 352 +4.7
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with within—subject factors of group (AIS or normal). The
level for statistical significance was set at P = 0,05,

Figure1. Typical SmartStep™ normal gait analysis reading in walking

A

swing phase (%)

stance phase (%)

gait velosity (sec)
Onormal group MAIS group

Figure2. Comparison of gait analysis
All values are showed as mean and standard deviation

. M
1

entire weight (Ib) fore weight (k) hind weight (Ib)

onormal group | AIS group

Figure3. Comparison of foot weight bearing analysis in ambulation
All values are showed as mean and standard deviation

lll. Results

1. Comparison of gait analysis
A significant difference of group was not found on the rate of
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stance phase and rate of swing phase and gait velocity(Figure 2).

2. Comparison of foot weight bearing analysis in ambulation

A significant difference of group was also found on the fore
foot weight bearing (P = 0,019) was significantly higher in the
AIS group, Other measurement element not found significant
difference (Figure 3).

IV. Discussion

This study was to assess the influence of spinal deformity on
gait in AIS,

The scoliometer screening test and Cobb angle is probably
the most widely used parameter for scoliotic curvature,
Numerous authors have performed comprehensive reliability
analyses on other radiographic measures for scoliosis,**"* The
reliability of radiographic measurement is crucial to treatment
of idiopathic scoliosis, The measurements assessed in this
study are routinely used in clinical practice, Digital radiograph
analysis will become more common as the technology
becomes increasingly popular and affordable, However, the
reliability of the technology for measuring Cobb angles needs
to be evaluated, " Therefor in this study were performed using
Image—Pro Plus 4.5 to evaluated cobb angle for accurate
measurements,

Result of in our study, scoliometer screening test (P = 0,000)
was significantly higher in the AIS group, X—ray cobb angle
(P = 0.000) according to scoliometer screening test showed
similar result, Scoliosis is not only a spinal deformity, but also
leads to the development of a pathological gait pattern, Nearly
all studies examining walking in scoliotic patients report some
degree of gait abnormality,

Nearly all studies examining walking in scoliotic patients
report some gait abnormality, however the results are
somewhat contradictory, Mahaudens et al found that step

8,17 :
" Reductions were

length is decreased in scoliotic patients,
also observed in the ranges of motion of the pelvis, hip and
shoulder in frontal plane, and knee in sagittal plane these
findings that,” despite the poor postural stability of this group
of patients, their gait patterns do not differ from normal, ™

Results of the present study showed Influence of the
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structural deformity of the spine on the gait pathology in
scoliotic patients, However in this study was not found on the
rate of stance phase and rate of swing phase and gait velocity.
The reason is that it might seem that the sample of our
evaluated group is rather small, This was associated with a
very strict application of the inclusion criteria, which excluded
children with scoliosis other than idiopathic from our study
group, Also children progress of physical maturation did not
completely, Children have greater flexibility that Seems to be
less affected in gait parameter,

The static stability in six postures and gait patterns among
normal subjects and IS patients were compared, IS patients in
postural stability lead to further understanding of the etiology
of idiopathic scoliosis in the postural equilibrium influencing
aspects. ™ Idiopathic scoliosis changes orientation of the pelvis
during walking at least in one plane, and induces changes in
gait stereotype,

This study was performed foot weight bearing analysis
in ambulation, Fore foot weight bearing (P = 0.019) was
significantly higher in the AIS group. It has been shown that
the structural deformity of the spine influences the structure
of the foot, The relationship between the structural deformity
and weight bearing was therefore also investigated, Therefore,
it seems that the results of weight bearing analysis in
ambulation may be used in modifying rehabilitation programs
for individual needs of patients with idiopathic scoliosis,
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