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Chapter 3

Spinal Deformity and Related Conditions

The term spinal deformity includes several 
conditions in which the spine is abnormally 
curved or aligned. One of the more frequent 
spinal deformities is scoliosis, or a side-to-side 
abnormal curvature of the spine. Spinal deformity 
and scoliosis can be found at birth due to genetic 
causes, develop during childhood, or develop late 
in life due to degenerative disc and joint disease.

Common signs of scoliosis are a prominent 
shoulder, shoulder blade, or chest wall asymmetry. 
Another sign is uneven hips with one hip 
seemingly higher than the other. (Figure 3.0.1) It 
is important not to confuse scoliosis with poor 
posture and to realize that scoliosis will usually 
not disappear with age. Other deformities include 
kyphosis, an exaggerated rounding of the back 
that may occur by itself or in conjunction with 
osteoporosis, and spondylolisthesis, a slippage 

of one vertebra onto its neighboring vertebra.  A 
variety of other spinal deformity conditions will be 
discussed in this chapter including spondylolysis 
and Scheuermann kyphosis.

In spite of the severity of these conditions and 
the impact they have on the lives of children 
and adults, the prevalence of spinal deformities 
in children under the age of 18 is diffi  cult to 
determine due to relatively low numbers and the 
degree to which the condition manifests initially in 
pain or disability. Estimated prevalence of spinal 
deformity conditions has been cited in numerous 
studies. (Table 3.1) 

Section 3.1: Scoliosis and Spinal 
Deformity in Children

There are several diff erent types of scoliosis. 
The most common type of scoliosis is idiopathic, 
meaning the cause of the curve is unknown. 
Approximately 80% to 85% of scoliosis cases are 
idiopathic.1 Idiopathic scoliosis can initially occur 

as early as the fi rst three years of life (infantile 
idiopathic scoliosis), from 4 to 10 years of age 
(juvenile idiopathic scoliosis), or from 10 years 
of age to skeletal maturity (adolescent idiopathic 
scoliosis). Adolescent idiopathic scoliosis is the 
most common type. 

Figure 3.0.1: Scoliosis
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Scoliosis, if severe 
enough (>25°), is 
usually treated 
with bracing if the 
child is growing 
or with surgery if 
the curvature is 
more severe (>45°-
50°). The standard 
radiographic/   
x-ray measurement 
technique for all 
forms of scoliosis 
is the Cobb angle 
measurement 
technique 
(Figure 3.1.1), 
measured from 
the end-plates of 

the maximally tilted end vertebral bodies in a 
standing radiograph.2 Whether the curve is >25° 
or >40°-45°, the treatment is preventive in nature, 
helping to avoid progression of the curve and 
more signifi cant future problems if left  untreated. 
While this preventive aspect is hugely valuable 
and intuitively important, its benefi t is diffi  cult 
to measure from a public health standpoint, 
especially for rare conditions of childhood, such as 
juvenile and adolescent pediatric scoliosis.

Section 3.1.1: Adolescent Idiopathic Scoliosis

According to the Scoliosis Research Society (SRS), 
idiopathic scoliosis is diagnosed when a patient 
has asymmetry on forward bending combined 
with a curve of at least 10°.3  By this defi nition, 
the prevalence of adolescent idiopathic scoliosis 
in children from 10 to 16 years of age is 2%-3%. 
(Table 3.2 and Graph 3.1.1) Though the male-to-
female ratio for smaller curves is about equal, 
larger curves seem to be more common in females. 
Similar results were found in a study conducted 
in 1985, where 29,195 children were screened for 
idiopathic scoliosis.4 

Several studies have investigated the natural 
history and natural course of curve progression 
in adolescent idiopathic scoliosis. All report the 
strongest predictive factors in the development 
of idiopathic scoliosis are age, magnitude of 
curve, and gender.5-9 Girls are more likely to have 
adolescent idiopathic scoliosis than boys, and some 

Figure 3.1.1: Cobb Angle
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  Graph 3.1.1: Prevalence of Adolescent Idiopathic 
  Scoliosis

Source: Weinstein SL: Adolescent idiopathic scoliosis: Prevalence and 
natural history. Instr Course Lect 1988;38:115–126.
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studies report the onset is earlier in girls than boys. 
A factor highly correlated with curve progression 
is age at diagnosis; patients diagnosed at a younger 
age have a greater risk of curve progression. It 
should be noted, however, that those diagnosed 
at a younger age seem to have a more favorable 
response to milder forms of treatment, supporting 
school screening to detect and lead to earlier 
diagnosis for those children with a smaller degree 
of curvature. 

A two-dimensional classifi cation system, the Lenke 
classifi cation system, was developed to assess the 
type of a curve for adolescent idiopathic scoliosis. 
(Figure 3.1.2) 

The three components included in this system 
include curve type, lumbar spine modifi er, and 
sagitt al thoracic modifi er.10 A study conducted in 
2001 evaluated the prevalence of six curve types in 
606 adolescent patients diagnosed with idiopathic 
scoliosis. Approximately one-half (51%) of the 
patients were found to have a Type 1, or main 
thoracic, curve. 

Treatment decisions for individuals with 
adolescent idiopathic scoliosis are made based 
on location, shape, patt ern, and cause of the 
curve. The treatment choice is also a function of 
the patient’s future growth potential. Treatment 
choices include observation, bracing, and surgery. 
Observation is usually reserved for patients 

who have curves ≤25°. Bracing, which is used to 
stop curve progression (rather than for lasting 
correction of the curve), is usually used for patients 
who have curves ≥25° and who are still growing. 
Surgery is generally used for patients with curves 
≥45°. (Figure 3.1.3)

While technical outcomes of surgery are well 
known and show obvious benefi ts for those with 
signifi cant deformity, long-term health-related 
outcomes have yet to be precisely documented. 
The paucity of high-quality, long-term studies of 
suffi  cient size hampers our understanding of the 
mortality and morbidity rates for patients with 
congenital and idiopathic scoliosis, both with 
and without treatment. Fift y years of follow-up 
studies of children and adolescents with untreated 
scoliosis have shown confl icting results, with some 
studies indicating a higher risk of mortality and 
respiratory compromise.11,12 Another study shows 
compromise only in patients with early reduced 
lung function and a large curvature.13 Yet another 
study has shown no diff erences in untreated 
childhood scoliosis and a control group.14 Several 
articles from the 1960s and one recent article report 
that low back pain does not occur more frequently 
in untreated scoliosis patients than in the general 
population,14-16 unless the curvature is greater than 
40°.17,18 It has also been shown that persons treated 
with surgery, rather than bracing, for adolescent 
idiopathic scoliosis have less pain at 10 to 20 year 
follow-up, although function remains similar.19,20 

The 
cosmetic/
self-image 
aspect of 
scoliosis is 
obvious and 
important, 
and oft en a 
major factor 
aff ecting 
the lives of 
individuals 
with this 
condition.

Figure 3.1.3: Idiopathic Scoliosis
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Section 3.1.2: Juvenile Idiopathic Scoliosis

In 12% to 21% of idiopathic scoliosis cases, the 
diagnosis is made between 4 and 10 years of age. 
When diagnosed at this age the condition is called 
juvenile idiopathic scoliosis.21 Between the ages 
of 4 and 6, the female-to-male ratio of juvenile 
idiopathic scoliosis is 1:1; however, the ratio of 
female to male cases rises to between 2:1 and 4:1 in 
children between the ages of 4 and 10, and to 8:1 
in children who are 10 years of age.21  Both right 
and left  curves are found with equal frequency for 
patients younger than 6 years, but rise to a 3:1 ratio 
of right versus left  thoracic curves aft er the 
age of 6.22 

Observation is the main treatment for patients 
with a small curve less than 20° to 25°. Follow-up 
visits are recommended every 4, 6, 9, or 12 months 
depending on the patient’s age, the degree of 
the curve, and the characteristics of the clinical 
deformity.21

Curves between 25° and 50° are usually treated 
with bracing in this age group. Bracing can be done 
either on a part-time or full-time basis, depending 
on the size of the curve as well as the age of the 
child.21 A study completed in 1982 evaluating the 
success of bracing reported an excellent prognosis 
when part-time bracing was utilized for patients 
with a curve of ≤35° and rib-vertebra angle 
diff erence (RVAD)i of ≤20°; however, curves ≥45° 
and RVAD of ≥20° had a less favorable prognosis 
for successful treatment with bracing.21

Overall, the curve patt erns in patients with juvenile 
idiopathic scoliosis are similar to those with 
adolescent idiopathic scoliosis. Approximately 
70% of patients with juvenile idiopathic scoliosis 

exhibit curve progression and require some form 
of treatment. In a study conducted in 1981, 55 of 
98 patients (56%) with juvenile idiopathic scoliosis 
required spinal surgery.21 The most common and 
traditional surgery is posterior instrumentation 
and fusion.21

Section 3.1.3: Infantile Idiopathic Scoliosis

Infantile scoliosis currently accounts for less than 
1% of all cases of idiopathic scoliosis in the United 
States. Boys are aff ected by infantile idiopathic 
scoliosis at a higher rate than girls (3:2 ratio).23  
Infantile scoliosis curves tend to be left -sided 
(75%-90%). Past studies have indicated this rare 
type of scoliosis occurs more frequently in Europe 
than in North America.24

Treatment for patients with infantile idiopathic 
scoliosis is determined by anticipated or actual 
curve progression.23  In addition to measuring 
the Cobb angle, the RVAD is used as a common 
predictor of curve progression.25 Patients with a 
Cobb angle of ≤25° and a RVAD of ≤20° are at a low 
risk for progression and should be re-evaluated 
every 4 to 6 months.23  

Nonoperative treatment, such as bracing or casting, 
will be initiated if a curve progression of ≥ 10° 
occurs. Surgical treatment should be considered 
when nonoperative measures, including both 
bracing and casting, are not successful.23  Surgical 
treatment is utilized when a curve is ≥ 45° and 
progressive in an immature child.23  Overall, 
surgical methods are continually evolving with the 
goal of obtaining and maintaining curve correction 
while simultaneously preserving or encouraging 
spinal and trunk growth. 

Surgical options currently utilized include various 
types of spinal fusion or hemiepiphysiodesis, 
a minimally invasive implant procedure to 
slow progression of curve growth. Additional 
techniques include growing-rod instrumentation 
(rods that expand and support the deformed spine) 
and vertical expandable (telescoping) prosthetic 

i RVAD - Rib Vertebral Angle Degree: The angle formed on each side between 
the apical thoracic vertebra and its corresponding rib. The rib-vertebra angle 
diff erence is the diff erence between the rib-vertebral angle on the convexity of 
the curve subtracted from that on the concavity and may be either a positive 
or negative value. In a normal spine the rib-vertebra angle diff erence at any 
vertebra is zero. Resolving curves are nearly always thoracic and when fi rst seen 
the rib-vertebral angle diff erence is less than 20° in 80% of patients. The usual 
patt ern is for the rib-vertebral angle diff erence to decrease as the curve resolves. 
(DS Bradford, 1987) Available at: htt p://www.infantilescoliosis.org/terms_and_
defi nitions.htm. Accessed August 15, 2010.
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titanium rib (VEPTR) instrumentation.ii (Figure 
3.1.4) The goal of using surgical methods is to halt 
the progression  of the curve and gain correction 
of the deformity, allowing maximum growth of the 
spine, lungs, and thoracic cage.23

Section 3.1.4: Congenital Scoliosis

Congenital scoliosis is believed to 
aff ect approximately 1 child for 
every 1000 live births.26 The cause 
is unknown in most cases, but in 
some cases it is associated with 
various syndromes. (Figure 3.1.5) 
Diagnosis is occasionally made 
during prenatal ultrasound. In cases 
of congenital scoliosis, additional 
congenital conditions, such as chest 
wall malformation or kidney or heart 
abnormalities, are oft en present. 

Treatment options for 
congenital scoliosis are 
bracing and/or surgery, 
and are similar to those 
discussed for idiopathic 
scoliosis. Bracing is not 
as eff ective for congenital 
scoliosis as it is for 
idiopathic scoliosis. 

Major abnormal spinal 
deformity presenting during 
infancy or early childhood 
poses a clinical problem 
because of the anticipated 
long growth period (at 
least 10 years); variable 
presentation and treatment 
methods; and the length of 
time that must pass before 
meaningful outcome results 
can be assessed in the 
small number of patients 

for defi nitive studies. Curves that result from 
congenital scoliosis are oft en not treated as easily 
as idiopathic curves because the deformity is in the 
bones rather than the soft  tissue, causing the curve 
to be rigid.27

Figure 3.1.4: Infantile Idiopathic Scoliosis

Growing Rod VEPTR: Back view VEPTR: Side view

Figure 3.1.5: Congenital Anomalies
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Source: McMaster MJ: Congenital scoliosis, in: Weinstein SL (ed): The Pediatric Spine: Principles and Practice, ed 2. 
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 ii Titanium Rib or VEPTR (Vertical Expandable Prosthetic Titanium Rib): 
An expandable titanium metal rod placed in a vertical position alongside the 
spine and att ached to the ribs and pelvis or the spine. The VEPTR expands and 
supports a deformed chest wall cavity giving the lungs room to operate and 
grow.  Used to treat many chest wall deforming and/or spine defect diagnoses 
which result in Thoracic Insuffi  ciency Syndrome. Available at: htt p://www.
infantilescoliosis.org/terms_and_defi nitions.htm. Accessed August 15, 2010.
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Section 3.1.5: Neuromuscular Scoliosis

Scoliosis also occurs in conjunction with several 
congenital conditions that occur in infancy or 
childhood. These include muscular dystrophy, 
cerebral palsy, spina bifi da, and spinal muscular 
atrophy. Scoliosis associated with these conditions 
is referred to as neuromuscular scoliosis. Both 
the likelihood and the severity of the scoliosis 
generally increases with the severity of the 
underlying condition. For example, a child with 
severe cerebral palsy who is unable to walk 
is more likely to have severe scoliosis than a 
child with mild cerebral palsy who can walk.  
These conditions are also discussed in Chapter 
7, Congenital and Infantile Developmental 
Conditions of the Musculoskeletal System.

Cerebral palsy (CP) is defi ned as a nonprogressive 
disturbance in the developing brain of the fetus or 
infant. Musculoskeletal problems are frequently 
seen as a result of the motor disorder. The more 
common musculoskeletal problem is scoliosis. 
Besides bracing, which is usually an ineff ective form 
of treatment for more severe muscular scoliosis, 
surgical procedures are frequently indicated in 
pediatric patients with CP. In 2005, more than 
100,000 children under the age of 18 were disabled 
with CP, and its prevalence has increased by 18% 
in the past two decades.28  In 1997, 37,000 pediatric 
patients were discharged from hospitals with a 
diagnosis of CP. Among these patients, spinal fusion 
with instrumentation was among the top fi ve most 
commonly performed surgical procedures, and 
was performed on 765 patients that year in the 
United States. Treatment for CP with spinal fusion 
accounted for more than 4,000 hospital days and 
charges of nearly $40 million.28 

The prevalence of spina bifi da (a failure of the 
spine—usually, the lower spine—to close and form 
normally during fetal development) has decreased 
dramatically since the 1970s with the introduction 
of folic acid into the diet of pregnant women. Since 
1990, the annual incidence of spina bifi da has been 
reported at 3.2 cases per 10,000 live births, with no 
variation in ethnic groups observed.29 

There are several diff erent types of muscular 
dystrophy (i.e., abnormal function of muscle), 
but all are genetic in cause and due to a lack of 
protein that helps muscle cells function. The most 
common type is Duchenne muscular dystrophy, 
and it primarily aff ects males who inherit a 
defective gene through their mother.30 Duchenne 
muscular dystrophy occurs in approximately 
1 in 3500 live male births.30 Many patients with 
Duchenne muscular dystrophy develop scoliosis 
by the age of 12.31 Because muscular dystrophy is 
usually progressive, patients are typically treated 
surgically, usually with spinal fusion.32  Potential 
advantages of surgery include comfort and sitt ing 
tolerance, cosmetic improvement, elimination of 
the need for orthopaedic braces, ease of nursing 
care for parents, and pain relief. 

Spinal muscular atrophy (SMA) aff ects eight 
children out of every 100,000 live births. The 
prevalence of scoliosis for patients with SMA is 
directly related to the severity of the disease and 
the specifi c type of SMA that the patient has.33  
SMA equally aff ects both females and males.34 
There is no specifi c treatment for SMA, but bracing 
can slow the inevitable progression of a scoliotic 
curve and postpone surgical treatment in some 
cases. Surgical treatment is generally spinal fusion 
or a segmental spinal instrumentation, and is 
performed when the curve progresses to greater 
than 50° to 60°. The goal of surgical treatment is 
to improve balance and sitt ing capability of the 
patient.33

Section 3.2: Other Childhood Spinal 
Conditions

Additional spinal conditions seen in children 
include spondylolysis, a stress fracture of the lower 
end of the spine; spondylolisthesis, a condition 
where one of the spinal vertebrae (usually in 
the lower/lumbar spine) slips forward on the 
one below it; Scheuermann kyphosis, an oft en 
painful condition manifested in exaggerated 
roundness of the upper part of the spine; and 
others. Occasionally, children have herniated 
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discs that require surgical intervention. Children 
also can have diff erent types of spinal infections 
and tumors. While most of these conditions are 
rare, they can cause signifi cant disability if not 
recognized early and treated appropriately. Again, 
the preventive nature of treatment is intuitively 
obvious, but diffi  cult to measure for these rare 
conditions. 

Section 3.2.1: Spondylolysis and Spondylolisthesis

Spondylolysis is disintegration or dissolution 
of a vertebra. It is usually accompanied by 
spondylolisthesis, a forward displacement of a 
lumbar vertebra on the one below it, especially the 
fi ft h lumbar vertebra on the sacrum, producing 
pain by compression of nerve roots. (Figure 3.2.1) 
Although spondylolysis is virtually nonexistent 
in newborns, by the age of 6 the incidence 
has reached approximately 6% for the general 
pediatric population.  Both spondylolysis and 
spondylolisthesis are found at higher levels in 
certain populations. Examination of Eskimo 
skeletons indicates the incidence of spondylolysis 
is 13% in pediatric patients. A study conducted 
in 1953 found an overall incidence of 4.2% in the 
general pediatric population, with incidence of 
6.4% in white males, 2.8% in black males, 2.3% 
in white females, and 1.1% in black females. 
Most reports have found a higher incidence of 

spondylolysis in males than in females (2:1 ratio, 
respectively), although females have a higher risk 
of progression.35

Many children with spondylolysis do not 
experience back pain and, therefore, may 
not require treatment.  If the child remains 
asymptomatic, he or she is examined every 3 to 

6 months; if the child 
begins to experience 
pain, a bone scan and 
proper radiographs 
are oft en used to 
reassess the situation 
and confi rm the 
diagnosis. Conservative 
management, such 
as bracing, may help. 
Spondylolysis that 
progresses or remains 
painful in spite of 
conservative measures, 

and which interferes with daily activities, is 
treated with a localized spinal fusion. A similar 
observation/treatment patt ern is used for children 
with spondylolisthesis. Surgery is recommended 
if the slip of one vertebra over another is greater 
than 50%. Overall, the goal of surgery for either 
condition is to stabilize the spondylolytic segment, 
prevent further slippage, relieve pain and/or 
nerve root irritation, and prevent neurological 
defi cit. When indicated, surgery can help correct 
hamstring tautness, poor posture, and abnormality 
of gait.34  

Figure 3.2.1: Spondylolysis and Spondylolisthesis

Preoperative radiograph CT Scan Postoperative radiograph

Figure 3.2.2: Scheuermann Kyphosis

Note the increased 
curvature of the upper 
back associated with 
wedging and end plate 
irregularity of individual 
vertebrae at the apex.
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Section 3.2.2: Scheuermann Kyphosis

Scheuermann kyphosis aff ects 0.4% to 8% of 
healthy children. Kyphosis is an exaggerated 
outward curvature of the thoracic region of the 
spinal column resulting in a rounded upper 
back. (Figure 3.2.2) There is no defi nitive answer 
to whether it aff ects males or females at higher 
rates, with prevalence leaning to both sexes found 
in studies.36 Patients who are skeletally mature 
with acceptable kyphosis (curvature) and no 
observable symptoms do not require treatment. 
If the individual is still growing and the kyphosis 
is severe, treatment is required, and bracing 
or casting is usually used, with surgery rarely 
indicated and only for skeletally mature patients 
with chronic back pain and a curve of more 
than 60°.34

Section 3.3: Adult Spinal Deformity and 
Degenerative Scoliosis

Deformity of the adult spine includes patients 
with curvature of the spine (scoliosis) of varying 
magnitudes caused or impacted by degenerative 
disc and joint disease. Adult scoliosis may be the 
result of persistent or progressive deformity since 
adolescence or a new, de novo, onset of deformity 
as a result of degeneration or “aging” of the spine. 
Degenerative scoliosis accounts for the majority 
of scoliosis cases in older populations aged 65 
years and older, as refl ected in the low proportion 
of older patients with a diagnosis of primary 
idiopathic scoliosis.

The prevalence of adult spinal deformity and 
scoliosis is not well established, with estimates 
ranging from 2.5% to 25% of the population.16,37-41 
A recent study reported mild to severe adult 
scoliosis prevalence as high as 68% in a healthy (no 
known scoliosis or spine surgery) population aged 
60 and over.42 Many cases of degenerative scoliosis 
are undiagnosed, but elderly patients oft en seek 
care because of back and leg pain that may be 
caused by scoliosis and associated spinal stenosis. 

Degenerative scoliosis is one of the most 
challenging spine conditions to treat due to 
the variability of the condition. It is generally 
thought to originate with the degeneration of the 
intervertebral discs, which leads to misalignment 
of the vertebral column. Degenerative scoliosis, 
particularly in the very elderly, is oft en associated 
with other conditions, such as osteoporosis. 
Treatment outcomes for both nonsurgical and 
surgical procedures are not well documented; 
hence, recognition and earlier intervention are 
important to ward off  the more complex problems 
of adult scoliosis. The role played by undiagnosed, 
mild idiopathic adolescent scoliosis on the 
development of degenerative scoliosis in later life 
is unknown.

Section 3.4: Health Care Resource Use 
for Spinal Deformity in 2006/2007

While the incidence of spinal deformity among 
patients seeking care in any given year can be 
estimated, the relatively low proportion of the 
population seeking care for spinal deformity 
conditions precludes statistically reliable numbers. 
In addition, many persons do not seek care, or 
seek care for severe or disabling back or leg pain 
that is oft en caused by spinal deformity. Hence, 
the overall prevalence of spinal deformity in the 
total population is projected to be much higher 
than current 
data implies. 
Furthermore, 
degenerative 
scoliosis is rarely 
a primary, or 1st, 
diagnosis and may 
not be included as 
a diagnosis at all. 

Idiopathic and 
degenerative 
scoliosis are both 
found in a higher 
proportion of 
females than 
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males.3 As the ratio of the curve 
increases, indicating more severe 
scoliosis, the female to male ratio 
is reported as high as 10:1 among 
persons with a curve of greater 
than 30°.13,43  

In 2007, an estimated 1.24 million 
patients utilized health care 
resources for care of problems 
associated with a spinal deformity. 
(Table 3.3) The majority (73%) 
of these care episodes were 
with a physician (Graph 3.4.1), 
and involved nonsurgical and 
pre-surgical management of this 
complex patient population. 
In addition, more than 200,000 
persons visited hospital outpatient 
or emergency centers for care, and approximately 
120,000 persons were hospitalized with a diagnosis 
of spinal deformity. Although it was not the only 
diagnosis, virtually all hospitalized patients 
had a diagnosis of scoliosis. Other diagnoses 

were kyphosis, a 
curvature of the 
thoracic region 
of the spinal 
column resulting 
in a rounded 
upper back, or 
excessive lordosis 
(swayback), an 
increased amount 
of curvature of the 
lumbar or cervical 
regions of the spinal 
column. 

The overwhelming 
majority of spinal 
deformity and 
scoliosis patients in 
2007 were female 
(69%), and close 
to one-half (44%) 
were under the age 

of 18.  While hospitalizations for spinal deformity 
are represented nearly equally by all age groups 
in 2007, physician visits are primarily the young 
(under age 18) and the old (aged 75 and over). 
(Graph 3.4.2)

In 2007, 89% (107,200) of patients released 
from a hospital with a scoliosis diagnosis had a 
diagnosis of idiopathic scoliosis (ICD-9-CM code 
of 737.30). Eight percent (8%, or 8,300) of these 
107,200 patients had a primary, or 1st, diagnosis of 
idiopathic scoliosis; 92% had an idiopathic scoliosis 
diagnosis that was in addition to their primary 
diagnosis. 

Of these 107,200 patients with idiopathic scoliosis 
diagnoses, 12% were under the age of 18 years, 
while 20% were aged 75 and over. (Table 3.4 and 
Graph 3.4.3) However, a primary (1st) diagnosis 
of idiopathic scoliosis was far more common in 
young persons, with 54% under the age of 18, 
supporting the assumption that degenerative 
scoliosis or spinal deformity is frequently not the 
primary (1st) diagnosis of elderly patients.

More than one-half of the young patient group 
(55%) were between the ages of 14 and 17 years. 
Another 37% were between the ages of 11 and 13, 
with the remainder aged 10 years or younger. 

  Graph 3.4.2: Hospitalization and 
  Physician Visits for Spinal 
  Deformity and Related Conditions 
  Diagnosis by Age, United States 
  2006/2007

[1] Source: Agency for Healthcare Research 
and Quality, Healthcare Cost and Utilization 
Project, Nationwide Inpatient Sample, 2007
[2] Source: National Center for Health 
Statistics, National Ambulatory Medical 
Care Survey, 2006

NOTE: Data by age groups does not 
meet standards of reliability.
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  Diagnoses by Age, United States 2007

Source: Agency for Healthcare Research and Quality, Healthcare Cost and Utilization Project, 
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Three of four patient visits to a physician’s offi  ce in 
2007 with a primary (1st) diagnosis of idiopathic 
scoliosis (72%) were for patients under the age of 
18 years. More than 90% of these visits were for 
children aged 11 and older. (Table 3.5)

Although only 12% of scoliosis-diagnosed patients 
in 2007 were children under the age of 18, the 
young patients accounted for 31% of spine surgical 
procedures for scoliosis. Overall, one in six persons  
(17%) hospitalized with a scoliosis diagnosis 
underwent a surgical procedure for scoliosis, but 
2 in 5 persons under the age of 18 underwent 
scoliosis surgical procedures. (Table 3.6 and 
Graph 3.4.4)

Section 3.4.1: Estimated 2007 Cost for Treatment of 
Scoliosis and Spinal Deformity

A conservative estimate of the hospitalization 
cost for adult scoliosis in 2007 was $520.9 million. 
This estimate, which generally does not include 
professional fees, is based on the average cost 
per hospital stay for four age groups of patients 
aged 18 and over with a primary (1st) diagnosis of 
idiopathic scoliosis. Child and adolescent primary 
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Unknown75 & Over65-7445-6418-44Under 18

  Graph 3.4.4: Relationship of Scoliosis Diagnosis and Spine
  Surgical Procedures by Age, United States 2007

[1] Scoliosis procedures include ICD-9-CM procedure codes 81.04, 81.05, 
     81.06, 81.08, 81.62, 61.63, 81.64, 84.51.
[2] Scoliosis conditions include ICD-9-CM diagnostic codes 737.30, 737.31, 
     737.32, 737.33, 737.34, 737.39.
[3] Data by age group does not meet criteria for reliability.

Source: Agency for Healthcare Research and Quality, Healthcare Cost and 
Utilization Project, Nationwide Inpatient Sample, 2007   
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idiopathic scoliosis hospitalization fees added an 
additional $511.2 million, for a total estimated 
hospitalization cost to treat primary idiopathic 
scoliosis in 2007 of $1.04 billion. (Table 3.4)

Additional hospital costs of nearly $3.2 billion 
were incurred by patients with a diagnosis of 
idiopathic scoliosis in addition to their primary 
(1st) diagnosis. It is unknown what proportion of 
these costs resulted directly from treatment given 
as a result of scoliosis; however, it can be assumed 
some proportion of these additional costs would 
not have occurred in the absence of the scoliosis 
condition. 

In addition to health care costs associated with 
surgery for spinal deformity and scoliosis, 
signifi cant nonsurgical resources are utilized by 
adults with scoliosis, increasing the burden of 
this condition on the health care system. A study 
of nonsurgical resource use, including exercise, 
bracing, medications, steroid injections, and 
formal pain management, by adults with a spinal 
curvature of ≥30° showed 90% of patients utilized  
nonsurgical resources, with those patients with a 
high level of symptoms using more resources than 
those with a low level of symptoms.44  

Overall, the cost related to spinal deformity is 
signifi cant, with more than one million patient 
visits each year for treatment of pain due to this 
condition. A majority of spinal deformity cases 
each year are the result of degenerative scoliosis. 
With the aging of the U.S. population, increased 
awareness, identifi cation, and treatment of spinal 
deformity in its earliest stages is necessary to 
reduce the current and future burden of this 
condition.

1. National Institute of Arthritis and Musculoskeletal and 
Skin Diseases (NIAMS): Questions and answers about 
scoliosis in children and adolescents. National Institutes of 
Health, U.S. Department of Health and Human Services, 
2007. Available at: htt p://www.niams.nih.gov/Health_Info/
Scoliosis/default.asp. Accessed August 30, 2007.



Spinal Deformity and Related Conditions Chapter 3

The Burden of Musculoskeletal Diseases in the United States - Copyright © 2011 67

2. Herzenberg JE, Waanders NA, Closkey RF, et al: Cobb 
angle versus spinous process angle in adolescent idiopathic 
scoliosis: The relationship of the anterior and posterior 
deformities. Spine 1990;15:874-879.

3. Lonstein J: Scoliosis: Surgical versus nonsurgical treatment. 
Clin Ortho Relat Res 2006;443:248-259.

4. Morais T, Bernier M, Turcott e F: Age- and sex-specifi c 
prevalence of scoliosis and the value of school screening 
programs. Am J Public Health Nations Health 1985;75:1377-
1380.

5. Bunnell W: Spinal deformity. Pediatr Clin North Am 
1986;33:1475-1487.

6. Weinstein S: Idiopathic scoliosis: Natural history. Spine 
1986;11:780-783.

7. Karol LA, Johnston CE 2nd, Browne RH, Madison M: 
Progression of the curve in boys who have idiopathic 
scoliosis. J Bone Joint Surg Am 1993;75:1804-1810.

8. Porter SB, Blount BW: Pseudotumor of infancy and 
congenital mascular torticollis. Am Fam Physician 
1995;52:1731-1736.

9. Willner S: Continuous screening and treatment of teenage 
scoliosis is recommended. Lakartidningen 1994;91:22.

10. Lenke LG, Betz RR, Clements D, et al: Curve prevalence 
of a new classifi cation of operative adolescent idiopathic 
scoliosis: Does classifi cation correlate with treatment? Spine 
2002;27:604-611.

11. Goldberg CJ, Gillic I, Connaughton O, et al: Respiratory 
function and cosmesis at maturity in infantile-onset 
scoliosis. Spine 2003;28:2397-2406.

12. Pehrsson K, Larsson S, Oden A, Nachemson A: Long-term 
follow-up of patients with untreated scoliosis: A study 
of mortality, causes of death, and symptoms. Spine 
1992;17:1091-1096.

13. Pehrsson K, Bake B, Larsson S, Nachemson A: Lung 
function in adult idiopathic scoliosis: A 20-year follow up. 
Thorax 1991;46:474-478.

14. Weinstein SL, Dolan LA, Spratt  KF, et al: Health and 
function of patients with untreated idiopathic scoliosis: A 
50-year natural history study. JAMA 2003;289:559-567.

15. Nachemson A: A long term follow-up study of non-treated 
scoliosis. Acta Orthop Scand 1968;39:466-476.

16. Nilsonne U, Lundgren KD: Long term prognosis in 
idiopathic scoliosis. Acta Orthop Scand 1968;39:456-465.

17. Kostuik JP, Bentivoglio J: The incidence of low-back pain in 
adult scoliosis. Spine 1981;6:268-273.

18. Haefeli M, Elfering A, Kilian R, et al: Nonoperative 
treatment for adolescent idiopathic scoliosis: A 10- to 
60-year follow-up with special reference to health related 
quality of life. Spine 2006;31:355-366.

19. Andersen MO, Christensen SB, Thomsen K: Outcome at 
10 years treatment for adolescent idiopathic scoliosis. Spine 
2006;31:350-354.

20. Danielsson AJ, Romberg K, Nachemson AL: Spinal 
range of motion, muscle endurance, and back pain and 
function at least 20 years aft er fusion or brace treatment for 
adolescent idiopathic scoliosis: A case-control study. Spine 
2006;31:275-283.

21. Lenke LG, Dobbs MB: Management of juvenile idiopathic 
scoliosis. J Bone Joint Surg Am 2007;89:55-63.

22. Warner WC Jr.: Juvenile idiopathic scoliosis, in Weinstein 
S (ed): The Pediatric Spine: Principles and Practice, ed 2. 
Philadelphia, PA: Lippincott  Williams & Wilkins, 2001, 
p 330.

23. Akbarnia B: Management themes in early onset scoliosis. 
J Bone Joint Surg Am 2007;89:42-54.

24. Fernandes P, Weinstein SL: Natural history of early onset 
scoliosis. J Bone Joint Surg Am 2007;89:21-33.

25. Mehta M: The rib-vertebra angle in the early diagnosis 
between resolving and progressive infantile scoliosis.  
J Bone Joint Surg Br 1972;54:230-243.



The Burden of Musculoskeletal Diseases in the United States - Copyright © 2011

Spinal Deformity and Related ConditionsChapter 3

68

26. Hedequist D, Emans J: Congenital scoliosis: A review and 
update. J Pediatr Orthop 2007;27:106-116.

27. Lonstein J: Scoliosis, in Lovell WW, Winter RB, Morrissy 
RT, Weinstein SL (ed): Lovell and Winter’s Pediatric 
Orthopaedics, ed 4. Philadelphia, PA: Lippincott  Williams 
Wilkins, 1996, vol II.

28. Murphy NA, Hoff  C, Jorgensen T, et al: A national 
perspective of surgery in children with cerebral palsy. 
Pediatr Rehabil 2006;9:293-300.

29. Kaufmann B: Congenital intraspinal anomalies: Spinal 
dysraphism-embrology, pathology, and treatment, in 
Bridwell KH, DeWald RL (ed): The Textbook of Spinal 
Surgery, ed 2. Philadelphia, PA: Lippincott -Raven, 1997, vol 
1, p 366.

30. Thompson G: Neuromuscular disorders, in Lovell WW, 
Winter RB, Morrissy RT, Weinstein SL (ed): Lovell and 
Winter’s Pediatric Orthopaedics, ed 4. Philadelphia, PA: 
Lippincott  Williams & Wilkins, 1996, vol I.

31. Shook JE, Lubicky JP: Paralytic scoliosis, in Bridwell 
KH, DeWald RL (ed): The Textbook of Spinal Surgery, ed 2. 
Philadelphia, PA: Lippincott -Raven Publishers, 1997, vol 1.

32. Cheuk DKL, Wong V, Wraige E, et al: Surgery for scoliosis 
in Duchenne muscular dystrophy. Available at: htt p://
www.mrw.interscience.wiley.com/cochrane/clsysrev/
articles/CD005375/frame.html. Accessed August 28, 2007.

33. Sucato D: Spine deformity in spinal muscular atrophy.  
J Bone Joint Surg Am 2007;89:148-154.

34. Tachdjian MO: Pediatric Orthopaedics, ed 2. Philadelphia, 
PA: WB Saunders, 1999, vol 3.

35. Hu SS, Bradford DS: Spondylolysis and spondylolisthesis, 
in Weinstein S (ed): The Pediatric Spine: Principles and 
Practice, ed 2. Philadelphia, PA: Lippincott  Williams & 
Wilkins, 2001, pp 433-434.

36. Ascani E, La Rosa G, Ascani C: Scheuermann kyphosis, in 
Weinstein S (ed): The Pediatric Spine: Principles and Practice, 
ed 2. Philadelphia, PA: Lippincott  Williams & Wilkins, 
2001, p 415.

 37. Batt ie MC, Videman T: Lumbar disc degeneration:    
 Epidemiology and genetics. J Bone Joint Surg Am 2006;88:
 3-9.

38. Gupta M: Degenerative scoliosis: Options for surgical 
management. Ortho Clin North Am 2003;34:269-279.

39. Carter OD, Haynes SG: Prevalence rates for scoliosis in 
U.S. adults: Results from the fi rst National Health and 
Nutrition Examination Survey. Int J Epidemiol 1987;16:537-
544.

40. Perennou D, Marcelli C, Herisson C, Simon L: Adult 
lumbar scoliosis: Epidemiologic aspects in a low-back pain 
population. Spine 1994;19:123-128.

41. Robin GC, Span Y, Steinberg R, et al: Scoliosis in the 
elderly: A follow-up study. Spine 1982;7:355-359.

42. Schwab F, Dubey A, Galez L, et al: Adult scoliosis: 
Prevalence, SF-36, and nutritional parameters in an elderly 
volunteer population. Spine 2005;30:1082-1085.

43. Manson NE, Goldberg EJ, Andersson GBJ: Sexual 
dimorphism in degenerative disorders of the spine. Orthop 
Clin N Am 2006;37:549-553.

44. Glassman SD, Berven S, Kostuik J, et al: Nonsurgical 
resource utilization in adult spinal deformity. Spine 
2006;31:941-947.



Spinal Deformity and Related Conditions Chapter 3

The Burden of Musculoskeletal Diseases in the United States - Copyright © 2011 69

Normalized 
Prevalence Rate 
(per 100 persons)

Prevalence Rate 
(per 100,000 persons)

Congenital scoliosis [1] 1 in 1,000      0.100 100                                
Infantile idiopathic scoliosis [2] 0.04 in 100         0.040 40                                  
Juvenile idiopathic scoliosis [3] 0.06 in 100         0.060 60                                  
Adolescent idiopathic scoliosis [4] 2.5 in 100         2.500 2,500                             
Spina bifida [5] 4.6 in 10,000    0.046 46                                  
Cerebral palsy [6] 0.001 in 100         0.001 1                                    
Muscular Dystrophy [7] 1 in 3,500      0.029 29                                  
Spondylolysis, age 6 [8] 6 in 100         6.000 6,000                             
Spinal muscular atrophy [9] 8 in 100,000  0.008 8                                    
Scheuermann kyphosis [9,10] 4 in 100         4.000 4,000                             
Adult spinal deformity or scoliosis (age >18 yrs) [11,12,13] 11.3 in 100         11.300 11,300                           
Adult spinal deformity or scoliosis (age >60 yrs) [14] 68 in 100         68.000 68,000                           

[3] Lenke LG, Dobbs MB: Management of juvenile idiopathic scoliosis. J Bone Joint Surg Am  2007:89:55-63.  (Prevalence rate computed 
based on cited rate for adolescent idiopathic scoliosis and proportion of total idiopathic cases that are juvenile in citation.)

[4] Morais T, Bernier M, Turcotte F: Age- and sex-specific prevalence of scoliosis and the value of school screening programs. Am J Public 
Health Nations Health  1985:75:1377-1380.

[5] Kaufmann B: Congenital intraspinal anomalies: Spinal dysraphism-embrology, pathology, and treatment, in Bridwell KH, DeWald RL 
(ed): The textbook of spinal surgery, ed 2. Philadelphia, PA: Lippincott-Raven Publishers, 1997, vol 1, p 366.

[6] Murphy NA, Hoff C, Jorgensen T, et. al.: A national perspective of surgery in children with cerebral palsy. Pediatr Rehabil  2006:9:293-
300. (Note: rate was computed based on census population and cited number of cases.)

Table 3.1: Estimated and Normalized Prevalence of Spinal Deformity and Related 
Conditions

Cited Prevalence Rate 
(midpoint of range cited)

[1] Hedequist D, Emans J: Congenital scoliosis: a review and update. J Pediatr Ortho  2007:27:106-116.

[2] Akbarnia B: Management themes in early onset scoliosis. J Bone Joint Surg Am  2007:89:42-54. (Prevalence rate computed based on cited 
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Section 3.5: Spinal Deformity and Related Conditions Data Tables
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Cobb Angle Female-to-Male Ratio Prevalence (%)
>10° 1.4-2.0 : 1 2.0%-3.0%
>20° 5.4 : 1 0.3%-0.5%
>30° 10 : 1 0.1%-0.3%
>40° Not applicable <0.1%

Table 3.2: Prevalence of Adolescent Idiopathic Scoliosis

Source: Weinstein SL: Adolescent idiopathic scoliosis: Prevalence and natural history. 
Instr Course Lect  1988;38:115–126.

 Total  Male  Female  <18  18-44  45-64  65-74 75 & 
Over

Spinal Deformity & Related Conditions [1]

Hospital Discharges [3] 120                 30          90          15          26          25          16          24          58.8

Hospital Emergency Departments [4]* 59                   30          29            * 22            * 12          23          55.4

Hospital Outpatient Departments [5] 156                 55          101        106        8              *   * 40          31.8

Physician Office Visits [6]* 901                 272        628        428        44          157        56          217        39.0

1,236              387        848        549        100        182        84          304        

Spinal Deformity & Related Conditions % by Resource

Hospital Discharges [3] 10% 25% 75% 14% 25% 24% 15% 23%

Hospital Emergency Departments [4]* 5% 51% 49%   *   *   *   *   *
Hospital Outpatient Departments [5] 13% 35% 65% 68% 5%   *   * 26%

Physician Office Visits [6]* 73% 30% 70% 48% 5% 17% 6% 24%

100% 31% 69% 44% 8% 15% 7% 25%

[1] Spinal deformity & related conditions include ICD-9-CM codes 737.00 to 737.19, 737.20 to 737.22, 73729, 737.30 to 737.34, 737.39,  737.40 to 737.43, 737.80, 737.90

Proportion of Spinal Deformity & Related Conditions 
Treated at Resource by Demographic Group

Average 
Age at 

Diagnosis

Table 3.3: Health Care Resource Usage with Spinal Deformity and Related Conditions Diagnosis by Gender 
and Age, United States 2006/2007

Total Occurrences (in 000s)[2]

Gender Age (in years)

All Spinal Deformity & Related Conditions 
Diagnoses

[6] Source: National Center for Health Statistics, National Ambulatory Medical Care Survey, 2006

[2] Multiple occurrences per patient possible

[3] Source: Agency for Healthcare Research and Quality, Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 2007

[4] Source: National Center for Health Statistics, National Hospital Ambulatory Medical Care Survey, Hospital Emergency, 2006

[5] Source: National Center for Health Statistics, National Hospital Ambulatory Medical Care Survey, Outpatient, 2006

All Spinal Deformity & Related Conditions 
Diagnoses

* Estimate does not meet standards for reliability
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All 
Diagnoses 

Proportion
by Age and 

Gender 
Group

Proportion 
All Spinal 
Deformity 

Diagnoses of 
Total Group

Mean 
Charge 

Mean 
Length 
of Stay

(LOS)

Estimated 
Total Cost 

(in millions)

Proportion
Estimated 

Cost by 
Age Group

Hospital Discharges with Scoliosis Diagnosis [2]

(n=117,766) (n-119,953)

 TOTAL 119,957               $44,099 5.3 $5,289.98

 Male 29,550                 24.6%

 Female 90,348                 75.3%

 <18 14,982                 12.5% $72,203 5.8 $1,081.75 20.4%

 18-44 26,024                 21.7% $30,804 4.8 $801.64 15.2%

 45-64 24,428                 20.4% $53,039 5.4 $1,295.64 24.5%

 65-74 16,208                 13.5% $53,076 5.1 $860.26 16.3%

75 & over 24,356                 20.3% $37,182 5.3 $905.60 17.1%

Unknown 13,959                 11.6%

18 & over 91,016                 75.9% $42,460 5.2 $3,864.54 73.1%

Hospital Discharges with Idiopathic Scoliosis Diagnosis [3]

(n=105,169) (n=107,205)

 TOTAL 107,209               89.4% $40,220 5.2 $4,311.95

 Male 25,729                 24.0% 87.1%

 Female 81,426                 76.0% 90.1%

 <18 12,284                 11.5% 82.0% $66,354 5.6 $815.09 18.9%

 18-44 24,350                 22.7% 93.6% $28,990 4.8 $705.91 16.4%

 45-64 21,583                 20.1% 88.4% $48,161 5.3 $1,039.46 24.1%

 65-74 14,163                 13.2% 87.4% $47,930 5.1 $678.83 15.7%

75 & over 21,917                 20.4% 90.0% $34,815 5.3 $763.04 17.7%

Unknown 12,913                 12.0% 92.5%

18 & over 82,013                 76.5% 90.1% $38,875 5.1 $3,188.26 73.9%

Table 3.4: Hospitalization and Mean Hospital Cost [1] for Scoliosis and Idiopathic 
Scoliosis by Gender and Age, United States 2007

[1] Generally, total charges do not include professional fees and non-covered charges. In the rare cases where professional fees cannot be 
removed, they are included in the database. Emergency department charges incurred prior to admission to the hospital may be included in 
total charges.

Source: Agency for Healthcare Research and Quality, Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 2007

[2] Scoliosis conditions include ICD-9-CM codes 737.30, 737.31, 737.32, 737.33, 737.34, 737.39.

[3] Idiopathic scoliosis includes ICD-9-CM code 737.30.



The Burden of Musculoskeletal Diseases in the United States - Copyright © 2011

Spinal Deformity and Related ConditionsChapter 3

72

All 
Idiopathic 

Scoliosis 
Diagnoses 

Proportion 
by Age 

and Gender 
Group

Proportion 
All 

Idiopathic 
Scoliosis 

Diagnoses 
Mean

Charge 

Mean 
Hospital 

Length of 
Stay

Estimated Total 
Cost 

(in millions)

Proportion 
Estimated Cost 

by 
Age Group

Hospital Discharges with Primary (Dx1) Diagnosis of Idiopathic Scoliosis [2]

(n=8,265) (n=8,283)

 TOTAL 8,283                    7.7% $125,213 5.7 $1,037.1

 Male 2,133                    25.8% 8.3%
 Female 6,128                    74.0% 7.5%

 <18 4,452                    53.7% 36.2% $114,815 5.2                        $511.2 49.3%
 18-44 877                       10.6% 3.6% $130,776 6.2                        $114.7 11.1%

 45-64 1,361                    16.4% 6.3% $161,940 7.1                        $220.4 21.3%

 65-74 870                       10.5% 6.1% $141,024 5.6                        $122.7 11.8%

75 & over 625                       7.5% 2.6% $100,634 5.6                        $62.9 6.1%

Unknown 98                         1.2% 0.7%

18 & over 3,733                    45.1% 4.1% $139,544 6.3                        $520.9 50.2%

Hospital Discharges with Pediatric Idiopathic Scoliosis Diagnosis (Age <18 Years)*

<18 Years 
Idiopathic 

Scoliosis 
(All Diagnoses) 

Proportion 
Idiopathic in All 

Spinal Deformity 
Diagnoses by 

Age Group
Primary 

Diagnosis (Dx1)

Proportion 
Primary in All 

Idiopathic 
Diagnoses by 

Age Group

 TOTAL 12,284                  4,452                    36.2%

 0-3 653                       5.3% * 0.0%

 4-7 1035 8.4% 96                         2.2%

 8-10 1,138                    9.3% 255                       5.7%

 11-13 3,411                    27.8% 1,648                    37.0%

 14-17 6,047                    49.2% 2,449                    55.0%

* Estimate does not meet standards for reliability

Table 3.4: Hospitalization and Mean Hospital Cost [1] for Idiopathic Scoliosis by Gender 
and Age, United States 2007 (continued)

[1] Generally, total charges do not include professional fees and non-covered charges. In the rare cases where professional fees cannot be 
removed, they are included in the database. Emergency department charges incurred prior to admission to the hospital may be included in 
total charges.

Source: Agency for Healthcare Research and Quality, Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 2007

[2] Idiopathic scoliosis includes ICD-9-CM code 737.30.



Spinal Deformity and Related Conditions Chapter 3

The Burden of Musculoskeletal Diseases in the United States - Copyright © 2011 73

All Diagnoses of 
Spinal Deformity

    Proportion All 
Spinal Deformity 

by Age 
and Gender

Primary 
Idiopathic 

Scoliosis 

Proportion 
Primary Idiopathic 

Diagnosis 
by Age 

and Gender

     Proportion 
Primary Idiopathic 

to All Idiopathic 
Diagnoses

TOTAL 900,833                    TOTAL 408,426                    74.3%

Male 272,405 30% Male 65,571                      16.1% 55.9%

Female 628,428 70% Female 342,855                    83.9% 79.2%

<18 427,718 47.5% <18 292,877                    71.7% 83.0%

18-44 43,952 4.9% 18-44 32,135                  7.9% 83.3%

45-64 156,777 17.4% 45-64 * 0.0% 0.0%

65-74 55,625 6.2% 65-74 * 0.0% 0.0%

75 & over 216,761                    24.1% 75 & over 83,414           20.4% 98.3%

18 & over 473,115                    52.6% 18 & over 115,549                    28.3% 58.6%

Idiopathic Scoliosis 
Diagnosis

Proportion 
Idiopathic 
Diagnosis 

by Age 
and Gender

Proportion 
Idiopathic 

to All Spinal 
Deformity 
Diagnoses

Prevalence 
Idiopathic 

Scoliosis in Under 
18 Population 
(All Diagnoses)

Proportion 
Idiopathic
Diagnoses 

by Age

Primary 
(Dx1) 

Diagnosis

Proportion 
Primary 

Idiopathic 
Diagnoses 

by Age 

TOTAL 549,965                    61.1% TOTAL 352,718                    292,877                    83.0%

Male 117,315                    21.3% 43.1%

Female 432,650                    78.7% 68.8%

<18 352,718                    64.1% 82.5%  0-3 * 0.0% * 0.0%

18-44 38,567                      7.0% 87.7%  4-7 30,792                      8.7% 30,792                  10.5%

45-64 59,276                      10.8% 37.8%  8-10 2,636                        0.7% * 0.0%

65-74 14,568                      2.6% 26.2%  11-13 198,510                    56.3% 167,627                    57.2%

75 & over 84,836                      15.4% 39.1%  14-17 120,780                    34.2% 94,458                      32.3%

18 & over 197,247                    35.8% 41.7% Total 0-17 352,718                    100.0% 292,877                    100.0%

* Estimates do not meet standards for reliability. Data is included because it constitutes the majority of patient visits for spinal deformity and scoliosis in 2006.

[2] Idiopathic scoliosis includes ICD-9-CM code 737.30.

Physician Office Visits for Spinal Deformity [1]*

Pediatric (<18 Years) Idiopathic Scoliosis Diagnosis [2]*

Primary Diagnosis  of Idiopathic Scoliosis (DX1 = 737.30) [2]*

Idiopathic Scoliosis [2]*

Table 3.5: Physician Office Visits for Idiopathic Scoliosis* by Gender and Age, United States 2006

Source: National Center for Health Statistics, National Ambulatory Medical Care Survey, 2006

[1] Spinal deformity & related conditions include ICD-9-CM codes 737.00 to 737.19, 737.20 to 737.22, 73729, 737.30 to 737.34, 737.39,  737.40 to 737.43, 737.80, 737.90
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Under 18 18-44 45-64 65-74 75 & Over Unknown
Scoliosis Diagnosis (N) 14,982         26,024         24,428         16,208         24,356         13,959         119,957      
  Proportion of Total by Age Group 12.5% 21.7% 20.4% 13.5% 20.3% 11.6% 100.0%

Scoliosis Procedure (N) 6,118           1,844           5,319           3,817           2,637           227              19,961        
  Proportion of Total by Age Group 30.6% 9.2% 26.6% 19.1% 13.2% 1.1% 100.0%

  Proportion of Age Group with
     Sciolosis Diagnosis and 
     Scoliosis Procedure

40.8% 7.1% 21.8% 23.6% 10.8% 1.6% 16.6%

Age [3]

[1] Scoliosis procedures include ICD-9-CM procedure codes 81.04, 81.05, 81.06, 81.08, 81.62, 61.63, 81.64, 84.51.

Total

Table 3.6: Spine Procedures [1] with Scoliosis Diagnosis [2] by Age, United States 2007

[3] Data by age group does not meet criteria for reliability.

Source: Agency for Healthcare Research and Quality, Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 2007

[2] Scoliosis conditions include ICD-9-CM diagnostic codes 737.30, 737.31, 737.32, 737.33, 737.34, 737.39.
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