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Common Problems in Skeletally Immature Patients
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Juvenile ldiopathic Scoliosis

Min Seok Kang, M.D., Seung Woo Suh, M.D.*, Seungjin Choi, M.D.", and Jin-Ho Hwang, M.D.”

Department of Orthopedic Surgery, Konkuk University School of Medicine, *Department of Orthopedic Surgery, Korea University School of
Medicine, 'Department of Orthopedic Surgery, Yonsei University School of Medicine, Seoul, Korea

Juvenile idiopathic scoliosis includes scoliosis diagnosed from three to ten years old according to the chronological age. Spine growth
in juveniles does not occur at a rapid rate spinal deformity does not show rapid progress. However, because of the intimate relationship
between chest wall growth and the spine, decrease of chest wall capacity due to scoliosis could lead to development of cardiovascular
and pulmonary complication, especially in early age. In scoliosis in early age, other causes of the deformity including neurological problems
should be evaluated. If the scoliosis angle is more than 25 degrees, it could progress very easily, thus aggressive treatment is needed. A
new growing-sparing surgical technique (growing rod and growth modulation) is introduced for improvement of spine and chest growth, and
for prevention of crankshaft phenomenon.

Key words: juvenile idiopathic scoliosis, spinal growth, chest growth, growing rod, growth modulation
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Figure 1. Spinal growth from ages 1 through 15 years. Spinal growth
decelerates during the juvenile period, between the age of 5 and 10
years. There is a second acceleration of the growth rate along with
the puberty in the adolescent period. Therefore, early onset scoliosis
is often defined as scoliosis that manifests before the age of 5 years,
as compared to late onset scoliosis which manifests after the age of 5
years.
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Figure 2. Growth of spine and thorax. The thoracic volume is 5%
adulthood at birth, which increases to more than 30% at the age of 5
years. Early onset of scoliosis relates to reduced spinal length, which
can ultimately lead to decreased thoracic volume and increased risk of
pulmonary complications.

Figure 3. Serial radiographs of a 7-year-
old boy with an initial deformity curve of
30 degrees. A 1 month follow-up radio-
graph showed resolution of the curve.
After 2 months, a curve measuring 15
degrees is seen again in the radiograph.
This case demonstrates the features of
juvenile idiopathic scoliosis well.
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Table 1. Presenting Symptoms in the Syringomyelia and Chiari Malformation

Author (yr) Total HA/neck pain Sensory loss
Navarro et al. (2004)? 9 53 (55.2) NS
Tubbs et al. (2003)™ 130 55 (42.3) NS
Alzate et al. (2001)"” 66 36 (54.5) 20 (30.3)
Park et al. (1997)" 68 43 (63.2) 18 (26.5)
Ellenbogen et al. (2000)'"® 36 27 (75.0) 20 (55.6)
Krieger et al. (1999)"” 31 16 (51.6) 9 (29.0)

Motor loss CN/BS/cerebellar Ataxia Scoliosis
NS 19 (19.8) NS 14 (14.6)

NS NS 12(9.2) 23(17.7)
8(12.1) 14 (21.2) 46.1) 11 (16.7)
13 (19.1) NS NS 19 (27.9)
17 (47.2) NS 9 (25.0) 19 (52.8)
12 (38.7) NS 7 (22.6) 20 (64.5)

Values are presented as number only or number (%). Mild degree of neck pain take up a high percentage of the patient’s symptom. Scoliosis can be
the first presenting sign. HA, headache; CN/BS, cranial nerve/brain stem; NS, not stated.
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Figure 5. (A) A 6 year and 9 month-
old boy with a 29 degree of scoliosis in
the radiograph. (B) Magnetic resonance
imaging scan of the spine revealed
syringomyelia (big arrow) with Chiari
malformation (small arrow) in the cord
and surgical treatment was performed. (C)
After surgery, signs of syringomyelia has
improved and the deformity angle remains
stable with the conservative treatment of
bracing.
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JIS
(5-10 years of age)
T

Yes

v

Comprehensive history
and physical and

Abnormal neurologic scoliosis radiographs Significant
finding or Cobb angle nonorthopaedic finding
of 25° or more? T
[ Yes
Yes v
v Specialty referral for
MRI of spinal cord nonorthopaedic
positive finding conditions
I
Yes \
[Neurosurgery spemalty
evaluation Continue with orthopaedic
management
Cobb angle of 25° or more?
4’0 [ Casting/bracing ]
[Serial observation ever)j /
4-6 months Good response
+ Yes
\
No
Progression Yes Consider surgical
of c‘urve intervention
No / \
v Growing rod +/- traction Other emerging
Annual clinical or anterior release techniques

examination until
skeletal maturity) [

N
Serial lengthenings
every 4-6 months )

A/ v

Possible removal of instrumentation Definitive fusion

and continued observation

Table 2. Summary of the Surgical Techniques Used Recently

Figure 6. Treatment algorithm of juvenile
idiopathic scoliosis (JIS). MRI: magnetic
resonance imaging.
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