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Three-year results of bracing in scoliosis

Jari Peltonen, Mikko Poussa and Mauno Ylikoski

We treated 107 patients with idiopathic scoliosis with the Boston brace. The
primary correction was good in all the curve patterns. The follow-up time after
weaning averaged 3 years. The best final result was achieved in thoracic and
lumbar curves (mean 2°). The final correction was worse in patients with an
initial curve less than 30° when compared with the patients with larger curves.
Except the double major curves, there was a positive correlation between the
primary correction, duration of the treatment, and the final result. The results
in 14 patients with bracing for 12 hours daily did not differ from the remainder.
Progression of the initial curve more than 5° after the treatment was noted in
24 patients. Three patients were operated on later because of progression. We
conclude that bracing can prevent progress of scoliosis.

Slight correction of scoliosis after bracing has
been shown in several studies (Keiser and Shuff-
lebarger 1976, Carr et al. 1980, Laurnen et al.
1983, Willner 1984, Bassett and Bunnell 1986).
Initial correction of the curve has been achieved
with different types of braces (Carr et al. 1980,
Udén and Willner 1983, Bassett et al. 1986).
Laurnen et al. (1983) found that the Boston brace
was effective in curve patterns with apex up to Th
6. However, there is a tendency for the correction
to be lost during the first years after the treatment
(McCollough et al. 1981, Hassan and Bjerkreim
1983, Bassett et al. 1986). It has been stated that
improvement after bracing is best in the thoraco-
lumbar and double major curve patterns (Bassett
et al. 1986). On the other hand, Duval and
Lamireu (1985) have shown that thoracic and
double major curves tend to be more progressive
than thoracolumbar and lumbar curves. Willner
(1984) found equal primary correction in the
thoracic and lumbar scolioses.

Indications for bracing with curves up to 40-45°
is generally accepted. Prospective studies, eva-
luated with nontreated controls, have not been
performed; also the natural history of curves of
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less than 40° is incompletely known. Miller et al.
(1984) suggested that bracing perhaps was not
necessary for a large proportion of patients be-
cause of the nonprogressive nature of mild curves.
We calculated the results of the bracing and the
behavior of different curve patterns during the
treatment.

Patients and methods

During 1979-83, 162 patients (149 girls and 13
boys) with adolescent idiopathic scoliosis were
treated with the Boston brace at our hospital. The
mean age of the patients was 15 (10-17) years
when the treatment began. The distribution of the
curve patterns was 37 percent thoracic, 16 percent
thoracolumbar, 17 percent lumbar, and 30 per-
cent double major curves (Table 1). Patients with

Table 1. Behavior of different curve patterns. Values are de-
grees of the curve at the start of treatment T, in brace B, at
weaning W, and final result R

N 14 B W R
Thoracic 80 36 2 27 B3
Thoracolumbar 25 .38 .21 .31, %%
Lumbar 28 .87 208.-33 '
Double curves 49 40 268 33 M4
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Figure 1. Rotation of the apical vertebra: 100a/b
p = pedicle

curve angles between 25° and 40° were selected for
treatment. In double major curves, up to 50° was
accepted. Patients with more than 5° of pro-
gression during 6 months of observation were also
included.

The Boston thoracic brace was used in patients
with apex at Th10 or higher, and the Boston
lumbar brace when the apex was lower than Th10.
The brace was adjusted at the hospital and
checked at the outpatient visits at 4-6 months’
intervals. The weaning was started when the
growth had ceased, after which the patients grad-
ually gave up the brace during a 6-month period.

The curve angles were measured from plain
radiographs according to Cobb. Rotation of the
apical vertebra was determined by the modified
method of Perdriolle and Vidal (1985) shown in
Figure 1.

The Student’s ¢-test was used.

Results

Twelve patients interrupted the treatment. The
follow-up time of at least 1.5 years after the
weaning was fulfilled for 107 patients. Duration
of treatment for these patients was 1.5 (0.5-4)
years, and the mean follow-up time was 3 (1.5-7)
years. The average correction was 2° in thoracic
and lumbar curves (Table 1). Thoracolumbar
curves remained unchanged, and double major
curves deteriorated 1°, The primary brace correc-

%y

207

104

=107

_.20 L
-304

| X
T T T 1
20 30 40 50 %

Figure 2. Correlation between the primary corraction in brace
(x) and the final result (y). r = 0.396 (P < 0.001).
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Figure 3. Correlation between the duration of treatment (x) and
the final result (y). r = 0.258 (P < 0.05).

tion correlated with the final result (Figure 2). In
primary curves, there was also a positive corre-
lation between the duration of the treatment and
the final result (Figure 3). Rotation of the apical
vertebra correlated with the degree of the scoliotic
curve and remained unchanged before and after
the treatment.

Progression of the curve more than 5° was noted
in 24 patients (Table 2). Three of these were
operated on. The duration of treatment of these
24 patients did not differ from the rest. However,
the mean follow-up time was 7 months longer
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Table 2. Change of the initiai curve at the final check.
— corrected, + progressed

Degrees Number of patients
-20> -15 1
-15> -10 4
-10> -5 17
- 5> 0 29
+ 5< 0 32
+10< +5 18
+15< +10 5
+20< +15 1

(P < 0.01) than for the patients with no pro-
gression of the initial curve.

Fourteen patients with an initial curve of less
than 30° had a worse final correction than the
patients with a curve over 30° (P < 0.05). There
was no correlation between the age of the patients
at the start of the treatment and the final result.

Fourteen patients were noted to have worn the
brace only 12 hours a day. Their results did not
differ from the remainder with full-time bracing.

Discussion

In adolescent idiopathic scoliosis, curves between
25° and 45° have generally been considered suit-
" able for brace treatment (Carr et al. 1980, Laur-
nen et al. 1983, Rudicel and Renshaw 1983).
Slight permanent correction using the Milwaukee
brace has been reported by Keiser and Shuffle-
barger (1976) and Mellencamp et al. (1977). More
modern constructions, such as the Boston and
Wilmington braces (Laurnen et al. 1983, Bassett
et al. 1986), have also proved to be effective in
scoliosis with the apex up to Thé.
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