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INITIAL CORRECTION WITH THE BOSTON THORACIC BRACE
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The Boston Thoracic Brace, i.e. a Boston Brace without superstructures, has been
used for treatment of scoliosis in 57 patients with 91 major curves measuring 31.8 +
6.5°, the apex of the scolioses varying from D 7 to L 3. There was a mean correction
of 12.9 * 6.4° (41 per cent), which was superior to that of the Milwaukee Brace
also in the thoracic scolioses (mean correction 3.6 + 5.8°) (10 per cent).

Key words: Boston Brace; brace treatment; Milwaukee Brace; scoliosis

Accepted 30.v.82

The introduction of the Boston Brace System was
a great step forward in the non-operative treat-
ment of scoliosis since patients with lumbar and
thoracolumbar curves could be treated with
braces without superstructures, thereby avoiding
its cosmetic disadvantages and discomfort. Fur-
thermore, the initial correction wasbetterthan that
with the Milwaukee Brace (Watts et al. 1977).

With increasing experience of the Boston
Brace System, interest has been focused on the
so-called Boston Thoracic Braces, i.e. Boston
Braces without superstructure for treatment of
thoracic curves.

Since 1979 so-called Boston Thoracic Braces
have solely been used in the non-operative
treatment of idiopathic scoliosis including all
thoracic curves at the Malmé General Hospital.
In this paper the initial correction obtained will
be presented and compared with that of the for-
merly used conventional Milwaukee Brace.

MATERIAL AND METHODS

The indication for brace treatment was an idiopathic
scoliosis exceeding 24° or 20° and with an observed
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progress of more than 4° in patients with an estimated
remaining growth period of at least 1 year judged from
skeletal age according to Greulich & Pyle (1959).

The scolioses were considered double primary if
there were structural changes in both curves or the dif-
ference between the two curves was less than 5°. This
means that a few of the curves will measure less than
20°.

A comparative study was made between 57 consecu-
tive cases admitted in 1979-80 and all treated with
Boston Thoracic Braces and 68 consecutive cases ad-
mitted in 1974-76 and treated with conventional Mil-
waukee Braces. Patients admitted in 1977 and 1978 are
not included in this study because Milwaukee Braces,
Boston Milwaukee Braces and Boston Braces were
used on different indications during this period.

Out of the 57 patients treated with Boston Thoracic
Braces five were boys. The mean age of the girls was
13.2 * 2.4 years and of the boys 15.6 + 3.1 years.
There were 23 single curves and 34 double curves. Each
double curve is counted as two separate curves. This
makes a total number of 91 curves that measured 31.8
+ 6.5° Out of the 68 patients who received a conven-
tional Milwaukee Brace six were boys. The mean age of
the girls was 14.0 = 1.9 and of the boys 13.4 + 2.3
years. There were 45 single curves and 23 double
curves, altogether 91 curves. The curves measured 34.7
+ 8.4°. Table 1 shows the magnitude of the curves as a
function of apex. The curves were measured according
to Cobb (1948). The statistical test used was Student’s
t-test.
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Table 1. Number and magnitude of curves at different

levels
Apex Boston Brace Milwaukee Brace
n Degrees n Degrees
(Meant$.D.) (Mean+S.D.)
D 7 2 29+1 9 3610
D 8 30 317 21 35+ 9
D9 15 30+6 13 36+ 8
D 10 33+8 6 37+ 9
D11 1 29 5 37+ 9
D 12 3 34+7 5 30+ 5
L1 13 31+7 16 36%10
L 2 17 36+6 12 32+ 7
L 3 3 30+3 4 31+ 3
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31.8%6.5 91 34.7%8.4

Preparation of the brace

A prefabricated Boston module was used. The brace
was prepared to reach up to the axilla on the concave
side of the thoracic curve to give a resistance against the
pad of the convex side which was applied just below the
apex as recommended by the Boston group.

The horizontal support of the axilla was made 40-50  Figure 1. A Boston Thoracic Brace designed for a dou-
mm wide and should reach as high as the patient can  ble curve.

Figure 2. Back view of a Boston Thoracic Brace. The dots close to the opening mark the position of the pads.
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tolerate. From the pelvic girdle there was one anterior
and one posterior bar to the axilla support. The anterior
bar was made 3540 mm wide and placed as far an-
teriorly as possible without interfering with the breast.
The posterior bar was made 80-100 mm wide and
thoraco-lumbar pads could be attached to it if de-
manded. The waist straps were also attached to the
posterior bar (Figures 1 and 2).

RESULTS

The initial correction of the Boston Thoracic
Brace was about four-fold greater than the cor-
rection of the Milwaukee Brace (Table 2). The
difference is statistically significant (P < 0.001).
The initial correction of the Boston Thoracic
Brace was significantly better than the Mil-
waukee Brace in thoracic and thoraco-lumbar as
well as in lumbar curves. The correction of the
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Boston Thoracic Brace and the Milwaukee Brace
seems to be somewhat better in curves with the
apex in lower thoracic spine and in thoraco-
lumbar curves, but the Boston Thoracic Brace
has a good correction in all thoracic curves. How-
ever, there were too few curves with apex at D 7
for any conclusion (Table 2).

A positive correlation was seen between the
correction achieved by both types of braces and
the magnitude of the curves (Table 3), i.e. the
correction as a percentage was almost the same
between 20 and 45°.

DISCUSSION

The Milwaukee Brace was the first non-operative
treatment of scoliosis that could successfully

Table 2. The initial correction of the braces as a function of the level of apex

Apex Boston Thoracic Brace Y% Milwaukee Brace % Statistical
n Correction degrees n Correction degrees significance of the
(Mean+S.D.) (MeantS.D.) difference
D 7 2 8.0+1.4 28 9 0.1+4.9 0.3 n.s.
D 8 30 12.6%7.0 41 21 3.1+4.6 9 P<0.001
D 9 15 15.0+5.7 50 13 2.6%6.1 9 P<0.001
D 10 7 18.3%7.3 55 6 6.5+5.7 17 P<0.01
D 11 1 21 54 5 9.4%+7.9 25 n.s.
D12 3 18.0%5.2 53 5 6.4+5.8 21 P<0.05
L 13 11.3+4.2 36 16 58%5.4 16 P<0.01
L 2 17 12.246.3 34 12 1.3+5.8 4 P<0.001
L 3 3 19.7+1.2 66 4 2.7+1.8 9 P<0.001
Total 91 12.9+6.4 41 91 3.6+5.8 10 P<(.001

Table 3. Initial correction of the braces as function of magnitude of the scoliosis

Initial curve Boston Thoracic Brace

% Milwaukee Brace %

degrees n Correction degrees n Correction degrees
(Mean*+S.D.) (Mean*S.D.)

18-20 3 5312 28 1 1 5
21-25 13 10.0+6.8 43 10 2.9%6.0 13
26-30 29 13.2+5.2 47 19 3.4+59 12
31-35 29 13.2%6.2 40 26 3.4%5.7 11
3640 11 16.1+£7.9 44 12 44140 12
41-45 6 14.8+£7.9 34 9 4.3+56 10
46-50 14 4.4+7.2 9




910

abort progression of the scoliosis (Blount 1973).
It is still the current world standard with which
other brace treatments should be compared. The
final result of the brace treatment should ideally
include the entire life-span of the patient. A
minimum requirement should be patient
follow-up at least 5 years after skeletal maturity
and end of brace treatment. Such results are only
available for the Milwaukee Brace treatment
(Blount 1973, Mellencamp et al. 1977, Salanova
1975, 1977). However, there is a good correla-
tion between the initial correction in brace and
the end result, better than between the correction
in supine position and the end result (Nordwall
1973). Thus, it is reasonable to suggest that a brace
that gives better initial correction is superior.

There are biomechanical and other studies that
support the view that the superstructure of the
Milwaukee Brace can be excluded without any
significant loss of the correction (Galante et al.
1970, Nachemson & Elfstrém 1971). Andriacchi
et al. (1976) showed in a biomechanical study
that in small scolioses aimed for brace treatment,
the traction of the neck ring contributed to a
small part of the amount of correction only and
that the three-point corrective force was of more
importance. Furthermore, Lindh (1980) showed
that flexion of the lumbar spine also caused a
correction of the thoracic scoliosis. In an unpub-
lished investigation we found that lumbar flexion
per se caused a correction of the scolioses similar
to that of the Milwaukee Brace and we believe
that the lumbar flexion together with the derota-
tional pads contributes to the good correction
with the Boston Thoracic Brace.

In our hands the initial correction of the Bos-
ton Thoracic Brace was four-fold better than that
of the Milwaukee Brace and equal to that of the
Boston group (Watts et al. 1977). Our two
groups treated with Boston Thoracic Braces and
Milwaukee Braces, respectively, are not quite
comparable. However, the small differences con-
cerning mean age, sex distribution, magnitude of
the curve or proportion of doubie curves do not
alter the conclusions, because the Boston
Thoracic Brace shows better correction in all
sizes of curves and in curves with different apex.

The initial correction achieved with the Mil-
waukee Brace was small {(mean 3.6°; 10 per cent),
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somewhat less than that reported by Nordwall
(1973) who had a mean correction of 7°. Mellen-
camp et al. (1977) in a selected group of patients
(scoliosis < 39° and cases not responding to brace
treatment excluded) achieved an initial mean
correction of 10°. Compared with this, as well,
the Boston Thoracic Brace is superior.

The final results are not available and the pa-
tients have to be followed-up at least some years
before it may be stated that the Boston Thoracic
Brace treatment is equal or superior to the Mil-
waukee Brace treatment, but these initial results
justify a continued treatment with Thoracic Bos-
ton Brace, since it is cheaper and, in our hands, is
better tolerated by the patients.

ACKNOWLEDGEMENTS

Financial support was obtained from the Swedish
Medical Research Council (Project No. BS81-
17X-04780-06).

REFERENCES

Andriacchi, T. P., Schultz, A. B., Belytschko, T. B. &
DeWald, R. L. (1976) Milwaukee brace correction
of idiopathic scoliosis. A biomechanical analysis and
a retrospective study. J. Bone Joint Surg. 58-A,
806-815.

Blount, W. P, (1973) Principles of treatment of scoliosis
and round back with the Milwaukee brace. Isr. J.
Med. Sci. 9, 745-750.

Cobb, J. R. (1948) Outline for the study of scoliosis.
Instr. Course Lectures, p. 261. Am. Academy of
Orthopaedics.

Galante, J., Schultz, A. B., DeWald, R. L. & Ray, R. D.
(1970) Forces acting in the Milwaukee brace on pa-
tients undergoing treatment for idiopathic scoliosis.
J. Bone Joint Surg. 52-A, 498-506.

Greulich, W. W. & Pyle, S. J. (1959) Radiographic atlas
of skeletal development of the hand and wrist. Stan-
ford University Press, Stanford, CA.

Lindh, M. (1980) The effect of sagittal curve changes
on brace correction of idiopathic scoliosis. Spine §,
26-36.

Mellencamp, D. D., Blount, W. P. & Anderson, A. J.
(1977) Milwaukee brace treatment of idiopathic
scoliosis. Clin. Orthop. 126, 47-57.

Nachemson, A. & Elfstrom, G. (1971) Intravital wire-
less telemetry of axial forces in Harrington distrac-
tion rods in patients with idiopathic scoliosis. J. Bone
Joint Surg. 53-A, 445-465.



INITIAL CORRECTION WITH THE BOSTON THORACIC BRACE 911

Nordwall, A. (1973) Studies in idiopathic scoliosis, re-  Salanova, C. (1977) Les résultats lointaites du corset de

levant to etiology, Conservative and operative treat- Milwaukee. Les indications. Acta Orthop. Belg. 43,
ment. Acta Orthop. Scand., Suppl. 150. 606-615.

Salanova, C. (1975) Le corset de Milwaukee dans le  Watts, H. G., Hall, J. E. & Stainish, W. M. (1977) The
traitement des scolioses idiopathiques. Résultats et Boston brace system for the treatment of low
indications. Rev. Chir. Orthop. 61, 585-598. thoracic and lumbar scoliosis by the use of a girdle

without superstructure, Clin. Orthop. 126, 87-92.

Correspondence to: Alf Udén, M.D., Dept. of Orthopaedic Surgery, Malmd General Hospital,
S§-214 01 Malmo, Sweden.



