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Abstract

Objectives: Effectiveness of brace treatment for adolescent idiopathic scoliosis (AIS) was demonstrated by the
BrAIST study in 2013. Objectives of this study were to confirm its effectiveness by analyzing our results and to
clarify the factors affecting the results of the treatment.

Materials and methods: According to the Scoliosis Research Society AIS brace studies standardization criteria, patients
with age 10 years or older, Risser 0 to II, less than 1 year post-menarche, curve magnitude 25 to 40 degrees before
brace treatment and who received no prior treatment were included in the study. At skeletal maturity, the rate of the
patients whose curve was stabilized, exceeded 45 degrees, and who were recommended or underwent surgery were
investigated. Additionally, initial correction rate by the brace and factors affecting the results were investigated.

Results: A total of 33 patients (27 females and 6 males) could be followed-up until their skeletal maturity and
included in the analysis. An average age was 11.9 years, average Cobb angle was 30.8°, and Risser sign was 0 in 13
patients, I in 5, and II in 15 patients before treatment. There were 13 thoracic curves, 14 thoracolumbar or lumbar
curves, and 6 double curves. Initial correction rate by the brace was 53.8% for the total curves. In terms of curve
pattern, 34.4% for thoracic curve, 73.9% for thoracolumbar or lumbar curve, and 48.8% for double curve.
After an average follow-up period of 33 months, 8 patients improved in more than 6 degrees, change of 17
patients were within 6 degrees, and 8 progressed in more than 6 degrees. Therefore, totally, 76% (25/33) of the
curves were stabilized by the treatment. Four curves (12%) exceeded 45 degrees and one patient (3%) underwent
surgery. Our results were better than the reported natural history. Factors that affected the results were hump
degree before treatment and initial correction rate by the brace.

Conclusions: 76% of the curve with AIS could be stabilized by brace treatment. Brace treatment was effective for
treatment of AIS. Factors affecting the results were hump degrees and initial correction rate.

Background
Effectiveness of brace treatment for AIS was demonstrated
by BrAIST study in 2013 [1]. Purpose of this study was to
certify the effectiveness of brace treatment by analyzing
our treatment results and to clarify the factors affecting
the results of the treatment.

Materials and methods
With Institutional Review Board of Saitama Medical
Center approval, we retrospectively reviewed the

prospective database that started in April 2007. Accord-
ing to the SRS brace studies standardization criteria [2],
AIS patients with age 10 years or older, Risser 0 to 2,
pre-menarche or less than 1 year post-menarche, curve
magnitude 25 to 40 degrees before brace treatment and
who received no prior treatment were included in the
study. The rate of the patients whose curve was stabi-
lized, exceeded 45 degrees, and who were recommended
or underwent surgery at skeletal maturity was investi-
gated. Stabilization of the curve was defined as the
curve not progressed in more than 6 degrees at skeletal
maturity comparing with the pre-treatment Cobb angle.* Correspondence: Tmaruyama58@yahoo.co.jp
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Additionally, initial correction rate by the brace was
calculated comparing pre-treatment Cobb angle and
first in-brace Cobb angle. Factors affecting the results
were analyzed by single variable analysis. In the statisti-
cal analysis, Student t-test was used for continuous vari-
ables and chi-square test was used for discontinuous
variables. A p-value of less than 0.05 was considered to
be significant.

Description of the brace system and treatment
protocol
We have been using Rigo-Chêneau type brace (Figure 1).
When brace treatment is indicated, plaster molding is done
with the patient in the standing position. The patient is
instructed to shift her trunk to the concavity of the curve
while molding in order to locate her/his thoracic cage prop-
erly on the pelvis. One week after, trial fitting is conducted
and the first in-brace radiograph is taken. The brace is
adjusted and completed one more week after. Two to three
months after completion of the brace, second in-brace
radiograph is taken and the brace is adjusted if necessary.

Results
A total of 33 patients were included in the analysis. Patients’
demographic characteristics were shown in Table 1.
Initial correction rate of the total curves were 53.8%.

In terms of curve pattern, 34.4% for thoracic curve,
73.9% for thoracolumbar or lumbar curve, and 44.8% for
double curve.
After an average follow-up period of 33 months, all

the patients had reached skeletal maturity. No patients
were dropped out or lost to follow-up during the study
period. Of 33 patients, 8 improved in more than 6
degrees, change of 17 patients were within 6 degrees,
and 8 progressed in more than 6 degrees. Therefore,
totally 75.8% (25/33) of the curves were stabilized by the
treatment. Four curves (12%) exceeded 45 degrees and
one patient (3%) underwent surgery.
Factors affecting the results, whether the curve was

improved or progressed, were hump degrees before treat-
ment and initial correction rate by the brace (Table 2). In
other words, better results were predicted for patients
with smaller hump degrees, or the patients with better

Figure 1 a: before treatment, b: first in-brace radiograph at the time of trial fitting, c: second in-brace radiograph after 2 months.
Informed consent was obtained from the patient for the image(s) used in this study.
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initial correction rate. Other factors had no statistically
significant effect on the results.

Discussion
Results of this study showed that 76% of the curves with
AIS patients who met the SRS inclusion criteria were
stabilized by the brace treatment. These results were
compared with natural history and other brace studies
using the SRS standardization criteria (Table 3).
In the natural history, 33% or 34% of the curve had

not progressed [3,4], which were much lesser than our
results. Other brace studies indicated a wide range of
stabilization rate, 15% to 96% [5-9]. Our results were
better than most of these studies, even though some of
these studies excluded dropped-out patients from
analysis.
Results of this study indicated that hump degree and

initial correction rate affected the results of the brace
treatment. When the number of the patients analyzed
will increase, Risser sign or curve pattern may become a
predictive factor. Although some studies showed that
compliance of the patient was a predictive factor [1,10],
we could not include it in the analysis because we had
no objective measuring device. Further study will be
required with increasing number of the patients and
additional factors such as compliance and thoracic
kyphosis.

Conclusion
Seventy-six per cent of the curve with AIS could be sta-
bilized by the brace treatment. Brace treatment was
effective for the treatment of AIS. Factors that affected
the results of the treatment were hump degree before
treatment and initial correction rate by the brace.
This is the extended abstract of IRSSD 2014 program

book [11].
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Risser sign (number) 0 13

I 5

II 15

Curve pattern (number) Thoracic 13

Thoracolumbar or lumbar 14

Double major 6

Maruyama et al. Scoliosis 2015, 10(Suppl 2):S12
http://www.scoliosisjournal.com/content/10/S2/S12

Page 3 of 4

http://www.scoliosisjournal.com/supplements/10/S2
http://www.scoliosisjournal.com/supplements/10/S2
http://www.ncbi.nlm.nih.gov/pubmed/24047455?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24047455?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16166897?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16166897?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16166897?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3810290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3810290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17513954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17513954?dopt=Abstract


treatment of adolescent idiopathic scoliosis. J Pediatr Orthop 2007,
27(4):369-374.

6. Gammon SR, Mehlman CT, Chan W, Heifetz J, Durrett G, Wall EJ: A
comparison of Thoracolumbosacral orthoses and SpineCor treatment of
adolescent idiopathic scoliosis patients using the Scoliosis Research
Society standardized criteria. J Pediatr Orthop 2010, 30(6):531-538.

7. Colliard C, Vachon V, Circo AB, Beausejour M, Rivard CH: Effectiveness of
the SpineCor brace based on the new standardized criteria proposed by
the Scoliosis Research Society for adolescent idiopathic scoliosis. J
Pediatr Orthop 2007, 27(4):375-379.

8. Lee CS, Hwang CJ, Kim DJ, Kim JH, Kim YT, Lee MY, Yoon SJ, Lee DH:
Effectiveness of the Charleston night-time bending brace in the
treatment of adolescent idiopathic scoliosis. J Pediatr Orthop 2012,
32(4):368-372.

9. Negrini S, Atanasio S, Fusco C, Zaina F: Effectiveness of complete
conservative treatment for adolescent idiopathic scoliosis (bracing and
exercise) based on SOSORT management criteria: results according to
the SRS criteria for bracing studies – SOSORT award 2009 winner.
Scoliosis 2009, 4(19).

10. Landauer F, Wimmer C, Behensky H: Estimating the final outcome of
brace treatment for idiopathic thoracic scoliosis at 6-month follow-up.
Pediatr Rehabil 2003, 6(3-4):201-207.

11. Toru Maruyama, et al: Effectiveness of brace treatment for adolescent
idiopathic scoliosis. Scoliosis 2015, 10(Suppl 1):O62.

doi:10.1186/1748-7161-10-S2-S12
Cite this article as: Maruyama et al.: Effectiveness of brace treatment for
adolescent idiopathic scoliosis. Scoliosis 2015 10(Suppl 2):S12.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Maruyama et al. Scoliosis 2015, 10(Suppl 2):S12
http://www.scoliosisjournal.com/content/10/S2/S12

Page 4 of 4

http://www.ncbi.nlm.nih.gov/pubmed/17513954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20733415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20733415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20733415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20733415?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17513955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17513955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17513955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22584837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22584837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14713586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14713586?dopt=Abstract

	Abstract
	Objectives
	Materials and methods
	Results
	Conclusions

	Background
	Materials and methods
	Description of the brace system and treatment protocol
	Results
	Discussion
	Conclusion
	List of abbreviations used
	Competing interests
	Authors&#8217; contributions
	Declarations
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




