
The flexible Triac™-Brace was developed to improve
cosmetic appearance and wearing comfort. It was
evaluated in this study with respect to primary curve
correction in idiopathic scoliosis (IS).
Twenty patients (15 girls, 5 boys, mean age : 12.5)
with a diagnosis of IS were treated with the Triac™-
Brace. Lumbar curves showed an initial average
Cobb angle of 26° (SD = 9°), thoracic curves of 25°
(SD = 7°). After 6.2 weeks the primary curve correc-
tion was measured (Cobb). Further radiological fol-
low-up was done every 6 months during the average
wearing time of 15 months. Cosmesis and wearing
comfort were assessed by a valid scoring system
(Quality of Life Profile for Spine Deformities).
We observed a primary correction of 41% in lumbar
curves (n = 12) (significant, t-test), and 10% in tho-
racic curves (n = 17) (not significant, t-test). 
An increase in correction over time as reported by
Veldhuizen et al was not seen. Curve progression was
noted in five patients (average 12°). The scores for
cosmesis (4.2/5) and flexibility of the back (4.6/5) were
high. Ninety percent of the patients reported a wear-
ing time of 22-23 h.
We do not recommend treatment of thoracic or
double curves with the Triac™-Brace. Larger studies
are necessary to assess the effectiveness in lumbar
curves. The improved wearing comfort is a potential
advantage.

Keywords : Triac™-Brace ; idiopathic scoliosis ; brace ;
primary correction.

INTRODUCTION

The Triac™-Brace (Sporlastic GmbH, P.O.
Nürtingen, Germany) was designed under the direc-
tion of Veldhuizen et al for conservative treatment
of idiopathic scoliosis (IS) (27).

The developers of the Triac™-Brace see the
improved cosmetic effect as leading to greater
patient acceptance and flexibility of the device
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without restriction to sporting activity as being
major advantages in comparison with conventional
devices.

The Boston, Chenau and Bending braces mainly
used in Europe, are highly effective and must be
regarded as the standard against which a new
concept should be measured (8,11,19,28).

This study presents the results of the Triac™-
Brace with regard to the primary correction
achieved and with respect to the evaluation by the
“Quality of Life Profile for Spine Deformities” (11).

PATIENTS AND METHOD

Basic features of the device are the principle of
correction by forces which continuously take effect and
its flexibility. Curvature correction is achieved by the
three-point principle in the sense of a translation.

The flexibility of the device allows for both a lateral
inclination as well as an ante flexion, whereby a constant
truss pad pressure is achieved by a spring tension mech-
anism.

The Triac™-Brace was developed for the conservative
treatment of idiopathic scoliosis. The indication range is
determined by a Cobb angle of 15 to 40°. Contra-
indications are a scoliosis apex higher than Th 7, a scol-
iosis apex about the thoracic-lumbar transition (Th 11-
12), and secondary scoliosis (3,27).

The Triac™-Brace was used from January 2002 to
December 2004 in accordance with the indication crite-
ria for conservative therapy of an IS postulated by
Veldhuizen et al (27). Prescription was determined in
agreement between the patients and the parents, after
they had been informed about the new type of brace sys-
tem. 

Patients with curvature of 15-25° (Cobb) were provid-
ed with the Triac™-Brace if a progression of 5° within
6 months was attested. For curvatures of more than 25°,
the Triac™-Brace was prescribed at the first consultation
if a Risser sign of 0-III was present or the menarche had
taken place no longer than 12 months previously (23).

The upper limit for brace prescription was a Cobb of
40°.

In one case (No. 11, table I), the device was provided
at Risser IV, in a female patient for whom, because the
menarche had taken place less than a year earlier, there
was reason to assume there was adequate growth to
come, with correction potential.

As a departure from the Cobb angle limit, in case 7
(King II with 48° Cobb thoracic) because of the decisive
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rejection of a rigid device by the parents and the patient,
the Triac™-Brace was provided. In addition, despite
extensive explanation of the presence of an indication for
surgery, a conservative therapy attempt was preferred.

Weaning began with Risser sign IV and a growth
< 1 cm within the last 6 months. Among girls, an addi-
tional requirement criterion was the presence of menar-
che for at least 24 months (22).

All the patients received a Schroth’s 3-dimensional
exercise therapy during the entire follow-up once a week,
with instruction for daily individual exercises. Partial
exemption from sport was prescribed (no jumping exer-
cises and no sustained running).

Table I. — Patients Demographics (m = male, f = female, M =
mean, SD = standard deviation, LS = lumbar scoliosis)
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1 f 13.91 I T7-T12 T12-L4 3 6.0

2 f 15.11 I T5-L1 L1-L4 3 10.0

3 f 12.39 I T6-T12 T12-L4 2 49.0

4 m 11.38 I T4-T10 T10-L4 2 28.0

5 m 15.17 I T5-T12 T12-L4 3 6.0

6 m 13.51 I T6-T12 T11-L4 2 31.0

7 f 12.99 II T5-T11 T12-L4 3 5.0

8 f 13.89 II TT7-TL1 L1-L4 3 24.0

9 f 8.34 II T5-L1 T12-L4 2 28.0

10 m 10.59 II T1-T8 T9-L3 2 19.0

11 f 16.03 III T5-T11 4 9.0

12 f 6.80 III T5-T11 2 8.0

13 m 15.10 III T6-T12 3 8.0

14 f 13.17 III T7-L3 3 2.0

15 f 14.45 III T6-T12 3 6.0

16 f 11.51 III T5-T11 3 5.0

17 f 12.33 III T6-L1 3 2.0

18 f 11.81 III T5-L1 2 2.0

19 f 7.41 IV T4-L4 2 36.0

20 f 13.25 LS T12-L4 3 9.0

M 12.5 2.6 14.7

SD 2.6 13.4



At the first follow-up examination, which was carried
out on average after 6.2 weeks, the AP radiograph of the
spinal column was taken with the device in place, stand-
ing upright in order to determine the primary correction.

In cases with a primary main curvature correction of
less than 30%, a correction of the spring tension was car-
ried out, or a change in the pad location if appropriate, on
the basis of the X-ray image. 

In these cases a further X-ray examination was carried
out after 4 weeks in order to check on the effect of these
measures.

Otherwise, a repetition of the X-ray examination of
the spinal column was carried out with the device in
place every 6 months, during an average follow-up peri-
od of 15 months.

All the Cobb angle measurements were conducted by
the first author (6). The primary correction was defined as
the difference between the initial Cobb angle and the
Cobb angle measured at the first X-ray examination or at
the X-ray examination carried out after possible correc-
tion of the spring tension or the pad position.

An increase of 5 degrees or more in the Cobb angle
was determined as a significant progression.

Wearing time, comfort, and leisure activity were
investigated with the “Quality of Life Profile for Spine
Deformities” at the last follow-up examination. The
score was translated into German by the first author.
There was no trans-cultural adaptation or validation (4).

RESULTS

From January 2002 to December 2004,
20 patients (15 girls, 5 boys, average age
12.5 years) were treated with the Triac™-Brace for
conservative treatment of an IS at the Department
of Orthopedics of Martin Luther University,
Halle/Wittenberg.

At the start of treatment an average Risser sign of
2.6 was noted, with 10 girls being an average of
5 (1-12) months post-menarche, and with 5 pre-
menarchal girls.

The total average wearing time of the Triac™-
Brace was 15 months (SD 13 months).

The patient numbers given hereafter relate to
tables I and II

In 2 cases (Nos. 2 & 9) there was a switch from
a Chêneau brace to a Triac™-Brace after an average
of 15.3 months of treatment, when the patient grew
out of the rigid device.
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At the start of the treatment an average Cobb
angle of 26° of thoracic curvature was measured
(SD 9°) and 25° for the lumbar curvature (SD 7°).
For thoracic curves, the apex lay at an average
height of Th9 and for lumbar curves at L2.

At the first follow-up examination after
6.2 weeks, a primary average correction of 10° was
measured in the lumbar curves (n = 12, with inclu-
sion of King IV scolioses). This corresponds to
41% of the initial average Cobb angle (SD 6° ; t-
test, p = 0.01)). 

The primary correction for thoracic curvatures
(n = 18) was 3°, which corresponds to 10% of the
initial average Cobb angle (SD 4° ; t-test, p = 0.43). 

For King III scoliosis in particular (n = 8 ; 7 girls,
1 boy, average age 13) no statistically significant
correction could be measured at the first follow-up
examination (t-test, p = 1.0). This finding remained
unchanged after case No. 13, which for the reasons
given was prescribed the Triac™-Brace outside the
indication framework postulated by Veldhuizen et
al, was excluded from the statistical calculation (t-
test, p = 1.0) (27).

An increase in correction at the second or third
follow-up examination, and also in the further
course of the study was observed with 2 patients or
3 curves (Nos. 1 and 2) respectively. This increase
in correction amounted to 3° on average and there-
fore lay within the error range of the Cobb angle
measurement of 5°. On the basis of this minimal
measured improvement in only 2 patients, we could
not conclude that the dynamic correction postulated
by Veldhuizen et al is achieved with the Triac™-
Brace (27).

We found an unsatisfactory primary correction
(< 30% of the initial value of the main curvature)
for thoracic curvatures in a total of 16 out of
18 cases (89%). For lumbar curvatures we recorded
an unsatisfactory primary correction in four out of
12 cases (33%).

In five patients a progression of the curve of
more than 5° was noted, in relation to the primary
correction. This was seen in three thoracic and four
lumbar curves and amounted to an average of 12°
(table II).

In 5 cases the application of a CBW achieved a
substantially better correction. Patient No. 17 did
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not further attend after the prescription of a CBW
and was lost to follow-up (table III) (fig 4).

The evaluation by means of the “Quality of Life
for Spine Deformities” (participation by 17 patients
(85%)) showed a high value for cosmetic consider-
ations (score value 4.2 out of 5) and mobility of the
back (score value 4.6 out of 5).

An objective method of measuring wearing time
was not applied. Eighteen patients (90%) indicated
a wearing time of 22-23 hours daily.

Continuation of the brace treatment was rejected
in 3 cases (Nos. 1, 5, 19) by the patients and parents
due to cosmetic objections and frequent defects in
the spring mechanism and the thoracic pad, after an
average of 16 months (6-36 months).

In two cases (Nos. 7, 13), due to the absence of
correction with the Triac™-Brace 5 and 8 months
respectively after the start of this treatment, surgical
treatment was carried.

In 8 cases the treatment with the Triac™-Brace
was regularly terminated by weaning.

DISCUSSION

This study focuses on the primary correction
observed with the Triac™-Brace. This is a major
prerequisite for a successful bracing for IS. It was
not possible to carry out long-term observation and
discussion of the curve development after weaning
the brace, because of the numerous cases of change
of treatment because of unsatisfactory correction
(change to the Chêneau brace) .

Fig. 1. — Triac™-Brace front and back view
(Source : Fa. Sporlastic GmbH, Postfach 1448, D-72604
Nürtingen, Germany).

Fig. 2a & b. — Triac™-Brace in ante- and retro flexion 
(Source : Fa. Sporlastic GmbH, Postfach 1448, D-72604 Nürtingen, Germany)

a b
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Table II. — Primary correction.
(1. Follow-up = 6.2 weeks after the start of treatment ; 2. Follow-up = 5.7 months postoperatively on average 1. Follow-up ;

* = Cobb angle after change to CBW)
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1 22 22 18 0 0 x 25 25 22 0 0 x

2 28 28 28 0 0 x 32 28 25 4 12 x x

3 22 20 29 0 0 x 22 14 30 8 36 x x

4 20 10 28 10 50 30 10 24 20 67 x

5 20 20 20 0 0 x 30 20 20 10 33

6 15 8 8 6 43 16 0 0 16 100

7 48 38 21* 10 21 x 36 30 20* 6 17 x x

8 20 20 23 0 0 x 20 16 16 4 20 x x

9 20 15 15 5 25 x 16 6 6 10 37 x

10 35 28 32 7 20 x 24 14 20 10 42 x x

11 24 24 24 0 0 x x

12 20 20 10* 0 0 x x

13 40 40 48 0 0 x

14 30 30 17* 0 0 x x

15 35 29 29 6 17 x x

16 28 28 20 0 0 x x

17 20 26 x x x

18 24 24 12* 0 0 x x

19 27 6 2 21 78

20 20 10 38 10 50 x x

Total 16 4 5 6 8

M 26 24 24 3 10 25 15 18 10 41

SD 9 8 10 4 7 9 10 6
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The evaluation of the indication criteria, values
of skeleton maturity, and the basic data from the
patients shows that our investigation does not differ
from other studies with respect to these parame-
ters (6).

Independently of the medical necessity, the deci-
sion to carry out brace treatment is to be regarded as
a substantial intervention into the personal develop-
ment of an adolescent. The low acceptance of the
rigid trunk orthotic device, deriving from the
restriction of movement caused and the cosmetic
impairment, represents a problem for the conserva-
tive treatment of IS (10,18,26).

The development of a cosmetically more
favourable brace with greater wearing comfort
appears to be a good idea, in view of the fact that
the effective wearing time measured objectively in
different studies lies well below that prescribed, and
in one study amounted to only 20 percent (12,17).
The significance of the wearing time is underlined

Fig. 3a & b. — Sufficient curve correction (Patient Nr. 4
King I)
a : initial radiograph (Th3-Th10 Cobb 26° ; Th10-L4 Cobb
30°), b : radiograph at first follow-up (Th3-Th10 Cobb 16° ;
Th10-L4 Cobb 13°).

a

b
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by the finding of other study groups that a deterio-
ration in the correction result was demonstrated,
with deficient compliance levels (16,20,21).

In addition to this, impairment in quality of
life must be weighed as an important argument
against the brace treatment of IS, in particular
inasmuch as the efficacy of brace therapy is not
undisputed (9).

For example, Climent and Sanchez in their inves-
tigations into the impairment of quality of life were
able to determine a statistically significant differ-
ence between the Boston brace, thoracolumbosacral
orthosis, the Charleston-Bending brace, and the
Milwaukee brace, whereby the most severe impair-
ment of quality of life was determined for the
Milwaukee brace (4).

Coillard et al presented their concept of a flexi-
ble orthotic device (SpineCor) for the conservative
treatment of idiopathic scoliosis to counteract the
cosmetic impairment due to rigid braces as well as

the disadvantage of muscle weakening. The authors
postulate that dynamic forces in flexible orthotic
devices could achieve a sustained correction (6).

Results from the extensive study showed a
primary correction of 38% overall, and 35% in
thoracic curvatures in particular (6). The effective-
ness of the SpineCor was recently confirmed in a
further study which included 170 patients (7). 

The recent study by Bulthuis et al presents the
results of conservative treatment with the Triac™-
Brace in 63 patients with idiopathic scoliosis from
1997 to 2005 (3). The indication for treatment was a
progressive curve with a Cobb angle between 25
and 40° in skeletally immature patients (Risser 0 or
I). Interestingly the range of Cobb angle which was
considered to be appropriate for the treatment with
the Triac™-Brace was enhanced from 15-35° (25,27)

to 25-40° (3). Unfortunately the authors give no
information about which consideration led to the
significant change regarding this indication. 

Fig. 4a-c. — Insufficient curve correction followed by switch to a Chêneau brace
(Patient Nr. 2 King I). a : initial radiograph (Th5-Th11 Cobb 35° ; Th12-L4 Cobb 30°), b : insufficient correction in the Triac™-brace,
c : effective correction after prescription of a Chênau brace (Th5-Th11 Cobb 16° ; Th12-L4 Cobb 20°).

a b c
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In 2002 Veldhuizen et al reported the results of
35 patients with the diagnosis of idiopathic scolio-
sis and a Risser sign of 0-2 who were treated with
the new Triac™- Brace at the University Hospital of
Groningen since 1996 (27). 

In contrast to this investigation, for the recent
study of the University Hospital of Groningen
which was carried out from 1997 to 2005, a Risser
sign of 0 or I was defined as an inclusion criteri-
on (3). 

It is unclear if there is a relation in between both
study groups and for what reasons the inclusion
criteria regarding the Cobb angle and the skeletal
maturity were changed.

Both study groups showed a relatively high
primary correction of both lumbar and thoracic
curves which are lower but comparable with those
reported with rigid orthoses (3,27). 

In their preliminary study, Veldhuizen et al (27)

reported a primary correction of 20% whereas
Bulthuis et al (3) found the primary correction to be
22% for primary and 28% for secondary curves.
Bulthuis et al observed a primary correction of 34%
in their success group (n = 48 ; 76%) and -17% for
the failure group (n = 15 ; 24%) (3).

Furthermore, the results after a brace switch
show in all cases that a greater curvature correction
can be achieved with the rigid Chêneau brace used
(table III). 

Literature review also reveals that, without
exception, higher correction values can be achieved
with rigid braces than were observed in this investi-
gation (table IV).

It must also be critically noted that in one case
there were a deviation from the indication range.
The reason for this has been indicated. 

Table III. — Primary correction after switch from the Triac™-Brace to a Chêneau-Brace

Case King Primary Correction in the
number Classification correction CBW Brace

in the Triac™-Brace (%)
(%) 

7 II lumbar 17 lumbar 44
thoracal 21 thoracal 56

12 III 0 50
14 III 0 43
16 III 0 29
18 III 0 50

Table IV. — Literature data on primary correction of idiopathic scoliosis
by treatment with rigid braces

Type of scoliosis Number of Type of Percent Reference
(King-Moe) cases Brace Primary

Correction

King IV 18 (f) Chenau 64% (14)
King I,II,III,lumbar 52 Chenau 41% (11)
King I-V 52 (38f,14m) Wilmington 41% (28)
King I-IV 64 Boston 64% (19)
King I-V 295 Boston 50% (8)
King I,II,III,IV 79 (76f,3m) Wilmington 50% (1)
King I-V 71 (59f,12m) Rosenberger 30% (24)



It was however demonstrated that, if these cases
are excluded, the basic statistical outcome of the
study with regard to the primary correction and the
lack of progressive correction due to the Triac™-
Brace still remains.

Furthermore is should be stated that the study
group is relatively small and that we cannot show a
follow-up of our patients comparable to that pre-
sented by Bulthuis et al (3). The small study group
is a result of a limitation of the use of the Triac™-
Brace for the conservative treatment in our depart-
ment. Also because of the change of brace type in a
considerable number of patients owing to insuffi-
cient primary correction, we are not able to present
follow-up results after brace weaning as in other
studies. In contrast we have to consider the correc-
tion results achieved with the Cheneau-Brace which
have been observed to be superior to those achieved
with the Triac™-Brace.

How should the inadequate primary correction
observed in this study in the lumbar and more even
in the thoracic region be evaluated ?

Strempel recommends that a primary correction
of 30-50% should be achieved as a requisite for a
successful brace therapy (26). Buhlman et al state
that the risk of a progression is higher if no more
substantial correction can be achieved with the
brace (2).

This observation was confirmed by Landauer et
al, who were able to show a statistically significant
correlation with regard to a successful brace thera-
py, with a primary correction of > 40% and a high
compliance rate (15).

Katz et al postulated, on the basis of their retro-
spective analysis of the treatment of IS by means of
the Boston device, that for double-curvature scolio-
sis cases, as well as a wearing time of 18 hours, a
correction of at least 25% is a requisite for a suc-
cessful brace therapy (13).

On the basis of these findings and of our own
investigation results, we are of the view that the
unsatisfactory primary correction with the Triac™-
Brace represents a clear disadvantage for successful
brace therapy for IS.

Of course one has to note the main observation of
Bulthuis et al that the natural history of idiopathic
scoliosis appeared to significantly improve with
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the use of the Triac™-Brace (3). Also, there is
no doubt about the advantage of an improved
cosmetic appearance and comfort of this dynamic
brace.

In our investigation, in the survey according to
the “Quality of Life Profile for Spine Deformities”,
very high values were noted for cosmetic effects
and mobility of the back. Even though no direct
comparison was established with the Cheneau
brace, which is used as standard in our department,
the very high assessments point to an advantage
of the Triac™-Brace. The wearing time was also
very high, an important factor in successful brace
treatment.

However, it is known from studies of the objec-
tive wearing time measurements, that patients are
inclined to over-estimate the wearing time (13).

On the basis of these results, it is therefore the
authors’ view that the Triac™-Brace represents an
alternative exclusively for the correction of lumbar
curves. What indication range can be recommended
in relation to the Cobb angle cannot be derived from
these results, and more extensive investigations are
required. According to the results by Bulthuis et al
one could assume that in lumbar curves also, a
Risser sign between 0 and I and a high flexibility of
the curves are prerequisites for the treatment with
the Triac™-Brace (3).

Considering the poor primary corrections
achieved in this study with the Triac™-Brace, and
the existence of alternatives in bracing, the Triac™-
Brace is not recommended for the treatment of tho-
racic curves and double curves.

REFERENCES

1. Bassett GS, Bunell WP, MacEwen GD. Treatment of
idiopathic scoliosis in the Wilmington brace. Results in
patients with twenty to thirty-nine-degree curve. J Bone
Joint Surg 1986 ; 68-A : 602-605.

2. Bullmann V, Halm HF, Lerner T, Lepsien U,
Hackenberg L, Liljenqvist U. [Prospective evaluation of
braces as treatment in idiopathic scoliosis.] (in German).
Z Orthop Ihre Grenzgeb 2004 ; 142 : 403-409.

3. Bulthuis GJ, Veldhuizen AG, Nijenbanning G. Clinical
effect of continuous corrective force delivery in the non-
operative treatment of idiopathic scoliosis : a prospective
cohort study of the TriaC-brace. Eur Spine J 2008 ; 17 :
231-239.



Acta Orthopædica Belgica, Vol. 74 - 4 - 2008

THE FLEXIBLE TRIAC™-BRACE 521

4. Climent JM, Sanchez J. Impact of the type of brace on the
quality of life of adolescents with spine deformities. Spine
1999 ; 24 : 1903-1908.

5. Cobb JR. Scoliosis : Quo vadis. J Bone Joint Surg 1958 ;
40-A : 507-510.

6. Coillard C, Leroux MA, Zabjek KF, Rivard CH.
SpineCor – a non-rigid brace for the treatment of idiopath-
ic scoliosis : post-treatment results. Eur Spine J 2003 ; 12 :
141-148.

7. Coillard 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 : 375-379.

8. Emans JB, Kaelin A, Bancel P, Hall JE, Miller ME. The
Boston bracing system for idiopathic scoliosis. Follow-up
results in 295 patients. Spine 1986 ; 11 : 792-801.

9. Goldberg CJ, Dowling FE, Hall JE, Emans JB. A
statistical comparison between natural history of idiopathic
scoliosis and brace treatment in skeletally immature
adolescent girls. Spine 1993 ; 18 : 902-908.

10. Gratz RR, Papalia-Finlay D. Psychosocial adaptation to
wearing the Milwaukee brace for scoliosis. A pilot study of
adolescent females and their mothers. J Adolesc Health
Care 1984 ; 5 : 237-242.

11. Hopf C, Heine J. [Long-term results of the conservative
treatment of scoliosis using the Cheneau brace.] (in
German). Z Orthop Ihre Grenzgeb 1985 ; 123 : 312-322.

12. Houghton GR, McInerney A, Tew T. Monitoring true
brace compliance. Orthop Trans 1987 ; 11 : 105.

13. Katz DE, Durrani AA. Factors that influence outcome in
bracing large curves in patients with adolescent idiopathic
scoliosis. Spine 1-11-2001 ; 26 : 2354-2361.

14. Kotwicki T, Pietrzak S, Szulc A. Three-dimensional
action of Cheneau brace on thoracolumbar scoliosis. Stud
Health Technol Inform 2002 ; 88 : 226-229.

15. 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 :
201-207.

16. Lonstein JE, Winter RB. The Milwaukee brace for the
treatment of adolescent idiopathic scoliosis. A review of
one thousand and twenty patients. J Bone Joint Surg 1994 ;
76-A : 1207-1221.

17. Lou E, Raso J, Hill D, Durdle N, Mahood J, Moreau M.
Brace monitoring system for the treatment of scoliosis.
Stud Health Technol Inform 2002 ; 88 : 218-221.

18. MacLean WE Jr, Green NE, Pierre CB, Ray DC. Stress
and coping with scoliosis : psychological effects on adoles-
cents and their families. J Pediatr Orthop 1989 ; 9 : 257-
261.

19. Olafsson Y, Saraste H, Soderlund V, Hoffsten, M.
Boston brace in the treatment of idiopathic scoliosis.
J Pediatr Orthop 1995 ; 15 : 524-527.

20. Price CT, Scott DS, Reed FR Jr, Sproul JT, Riddick MF.
Nighttime bracing for adolescent idiopathic scoliosis with
the Charleston Bending Brace : long-term follow-up.
J Pediatr Orthop 1997 ; 17 : 703-707.

21. Rahman T, Bowen JR, Takemitsu M, Scott C. The asso-
ciation between brace compliance and outcome for patients
with idiopathic scoliosis. J Pediatr Orthop 2005 ; 25 : 420-
422.

22. Richards S. Debate : Resolved, a 55 degrees right thoracic
adolescent idiopathic scoliotic curve should be treated by
posterior spinal fusion and segmental instrumentation
using thoracic pedicle screws : Con : Thoracic pedicle
screws are not needed to treat a 55 degrees right thoracic
adolescent idiopathic scoliosis. J Pediatr Orthop 2004 ;
24 : 334-337.

23. Risser JC. The Iliac apophysis ; an invaluable sign in the
management of scoliosis. Clin Orthop 1958 ; 11 : 111-119.

24. Spoonamore MJ, Dolan LA, Weinstein SL. Rosenberger
brace in the treatment of progressive adolescent idiopathic
scoliosis. Spine 2004 ; 29 : 1458-1464.

25. Sporlastic GmbH. [TriaC - a new treament possibility in
idiopathic scoliosis.] (in German). Orthopädie-Technik
2002 ; 09 : 743-745.

26. Strempel A. Die Wirbelsäule. Thieme, New York 2001 :
275-326.

27. Veldhuizen AG, Cheung J, Bulthuis GJ,
Nijenbanning G. A new orthotic device in the non-
operative treatment of idiopathic scoliosis. Med Eng Phys
2002 ; 24 : 209-218.

28. Weber M, Birnbaum K, Weber M, Niethard FU.
[Primary correction of scoliosis with the Wilmington
corset.] (in German). Z Orthop Ihre Grenzgeb 1999 ; 137 :
173-180.


