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The Brace Treatment of Congenital Scoliosis
Se 11 Suk, M.D., Gang Sub Yoon, M.D. and Seong Il Bin, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University
Seoul, Korea

Congenital scoliosis is a disease characterized by its rigid and progressive curve.

It is usually resistant to conservative treatment and early surgical fusion has been reommended.

The indication for conservative treatment with brace is much limited but present mainly as a de-

laying tactic to maintain the spinal curvature until its growth is further advanced and it is more ame-

nable for fusion.

This paper was aimed to review our experience with 17 patients (18 curves) with congenital scolio-

sis who were treated with brace with average follow-up of 4.3years (at least 2 years) from Jan. 1968

to Dec. 1983 and the following results were obtained.

1. The interval from the time when scoliosis was observed to the time of brace application was less

than 1 year in 10 patients (58.8 %).

. The average age was 6.6 years ranging from 0.2years to 14.1 years. The average initial curve

was 40.5 degrees.

. The average final amount of correction was 3.6 degrees (8.7%)-
. The lumbosacral curve gave the best correction. The correction effect of brace treatment was less

effective in the thoracic curves.

. The correction was more effective in the patients younger than 10 years.
. The shorter the curve, the more correction was obtained.
. The type of failure of formation gave much more correction than the type of failure of segment-

ation.

. The brace treatment was more effective in the patients whose curves were less than 50 degrees

in younger age and with the anomaly of failure of formation. Bracing would delay spine fusion
until more ideal time even in severe curves or anomalies of failure of segmentation.

9. Spine fusion should be done early regardless of age for progressive curves even with brace trea-

ment.

Key Words: Scoliosis congenital, Brace treatment.
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5W o]l 4e] Azg Agw 1#(5.9%) ¥ 4
oA Fylel WG B4 XFzy 8s AHE
2 4 2%} (Table 1),
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Table 1. Duration of deformity before application

of brace

5 A8 cl, : :

2204 w12 HF AEE 41.6°90m 24 7] Duration : No. of patients %
242 2 23ol A 8.7d7kx HF 4.31d0] o). Less than | year 10 58.8

ol 1741 %2} 18bFol ohstel AH3Y 4 1-5years 6 3.3
o)% 7)7b% shersta, E2AANE b H2el o More than 6years ! 5-9
27 7hx) &4q Xray® A s 0T AEE Total 7 100.0
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Fig. 1. Age and sex distribution.
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Table 2. Analysis of 17 patients with congenital scoliosis treated by brare

Age‘ at. Follow- Initial (;urve at Correction
Area applicaion Type of . final .
Anomaly up curve in in degrees
affected of brace (years) brace degrees follow-up (%)
{years) in degrees
T11—L1, T12: Hemivertebra 32° 27° 5°
Rt ( 15.6)
L1-L3, L2: Hemivertebra 3.7 8.7 MB, TLSO 33° 36* -3
Lt (—9.1)
L3—L5, [L4: Hemivertebra 8.9 7.3 M.B, TLSO 31° 30° 1°
Lt ( 3.2
Ti11—L2, T12: Hemivertebra 0.2 7.3 F.B, TLSO 75° 38° 37°
Lt ( 49.3)
T5-T10, T6-7: Unsegmented 1.0 6.7 F.B., M.B. 4° 50° —6°
Rt bar (-—~13.6)
T8: Hemivertebra
Fused ribs
T1-Ts, T2, T5: Hemiverteb 5.5 5.0 M.B.—In situ 43° 44° -1
Rt -rae Fusion (— 2.3)
T2, 3, 4: Unsegmented
bar
L1—-14, L2: Hemivertebra 0.7 4.7 F.B, M.B. 38° 36° 2°
Rt ( 5.2)
T10—L3, L2: Hemivertebra 2.5 4,2 F.B, TLSO 40° 28° 12°
Lt Multiple accessory ( 30.0)
hemivertebrae
T5—L3, Multiple Hemiverteb 1.3 3.6 F.B, TLSO 78° 82* —5*
Lt -rae (— 6.4)
Block vertebrae
unsegmented bar
T1-—L3, L2: Hemivertebra 8.5 3.5 M.B. K’ N 18° 16°
Rt ( 47.1)
T7-~T10, T8, 9: Unsegmented 6.8 3.5 M.B. 69° 61° 8°
Rt bar ( 11.6)
T9: Hemivertebra
fused ribs
L2—14, L3: Hemivertebra 11.5 3.4 M.B 27° 25° 2°
Rt ( 7.4)
T1-~T5, T3, 4: Block 13.6 3.3 MB 34° 33 1°
Lt vertebra (2.9 )
T11—L2, L1: Hemivertebra 0.8 2.3 F.B., MB. 44° 54° —10°
Rt (—22.7)
L5—81, S1: Hemivertebra 13.1 2.3 TLSO 18° 13° 5°
Rt ( 27.8)
T6—14, Multiple 13.6 2.3 M.B. 33° 32° 1°
Lt Hemivertebrae ( 3.0)
Block vertebra
Unsegmnted bar
T8—L3, T10, T11, Ti2: 14.1 2.2 M.B.-.-vAnterior 35° 42° -7°
Lt Wedged block fusion 1 (—20.0)
vertebra instrumentation
T12—L2, TI12-L1: Accessory 6.0 2.2 TLSO 41° 35° 6°
Rt Hemivertebra ( 14.6)

* F.B.: French brace, M.B.: Milwaukee brace, TLSO: Thoracic-Lumbar-Sacral Orthosis.
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2 A2E At dbdos 24 of3lel A
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%-2] 44 (apex)o] A 8 FF o] 41l ¢ Milwa-
ukee brace &, #}-8 % o}al sl A% T.LS.O.(Th-
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sheh 24LE |4 53ch(Table 2) (Fig. 2)
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185122 2184 HF HFEE 41.6°50H 3
IHEE 3.6°(8.7%)

F F414 vrEE 38.0°,
pila )
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u, 2 NEH ©E n¥

BE ol g FE 21704 40° Ape] 7} 10
# (55.6%) & 7+ gg:%k__tz_q, alZ 755} 50°0] 5
Q) 7347} 159 (83.3%) 91, 50° o] Akal A9k 3
# (16.7%) ol £33} c} (Table 2).

u).l 24501] “‘}%— -\Lzé’ o U}__n 7L£7]. 0°°“"‘1 20°
Apolal A9t 27.8% % A o AHEL XA
o, 610l 4 80°xfo]ql R-p7t WY Ao 13.7° 2
A% Ack EF T ESL 41004 600 4fo]dl A
2 ~2.8°(—6.5%) % ZHEE Ro ABoE 2
F-8ha mkZo] otzlg-g-¢ velWcl(Table 4).
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C
Fig. 2-A, B and C: A: French brace, B: Milwaukee brace, C: T.L.S.O.(Thoracic-lumbar-sacral orthosis).



Table 3. Area of curve and correctability

Area of No. of Initial curve Curve at final follow-up  Amount of final correction
curve curves Average (Range) Average(Range) Degrees (%)
Thoracic 4 47.5° (34* —69°) 47.0° (33°—61°) 5(1.1)
Thoracolumbar 8 47.3° (32°—178°) 42.3° (27° —82°) 5.0(10.6)
Lumbar 5 32.6° (27°—38°) 29.0° (18°—36°) 3.6(11.0)
Lumbosacral 1 18° (18°) 13* (13°) 5. 0(27 8)
Total 18 41.6° (18°—78°) 38.0° (13" —82°) 6(8.7)
Table 4. Degree of curve and correctability
Curve at Amount of
Curve in No. of Initial curve final follow-up final correction
degrees curves (Average degrees) (Average degree) Degrees (%)
0—20 1 18.0 13.0 5.0(27.8)
21—40 10 33.7 30.7 3.0(8.9)
41—60 4 43.0 45.8 —2.8(—6.5)
6180 3 74.0 60.3 13.7(18.5)
Total 18 41.6 38.0 3.6(8.7)
Table 5. Segments involved and correctability
Curve at Amount of
Segments involved  No. of Initial curve final follow-up final correction
in a major curve curves Average(Range) Average(Range) Degrees (%)
Less than 4 11 40.2° (18° —75°) 33.9°(13°—61°) 6.3(15.7)
5—8 39.2° (34° —44°) 39.4° (28°—50°") —0.2(—1.0)
More than 9 2 55.5° (33" —78") 57.0° (32° —82°) —1.5(—2.7)
Total 18 41.6° (18°—78°) 38.0° (13 —82°) 3.6(8.7)
Table 6. Age at application of brace and correctability
OAfgir:zea([}),zLi:;tion (I:::'v:sf Initial curve g:;refo'{;ltow-up grrxr:lmcztrr(:efction
Average (Range) Average (Range) Degrees (%)
0—4 48.0° (32° —78°) 43.9° (27° —82°) 1(8.5)
5—9 5 43.6° (31° —69°) 37.6° (18° —61°) 0(13.8)
10—14 5 29.4° (18°—35°) 29.0° (13" —42°) 0.4(1.4)
Total 18 41.6° (18°—78°) 0° (13" —82*) (8.7)

Fobgel 23 H34, F FabFe ﬁ?l%: 4
A oldkal 7 -¢7F 1121(61.1%) & 7H2 @k

E3 RYEE Fupde] HEF7t 454 °IEP°J 3
+7F 6.3°(15.7%) 2 7t Zo=] Sl 84 4}
olal A% —0.2° (=1.0%), 94 o4 A%
—1.5°(—2.7%) & 2o utFe| A4F aA &zt
U A2 vepytet(Table 5).

el. Bx7| A8 Hygo m2 0y

BEy| 284 A8 0~44 2ol A7 8
32 7 ekskel.

Bz 284 ddd & APEE 0~441, 5
~9 4l 2tolel 7$-7F A7 4.1°(8.5%), 6.0°(13.8
%) 2 10~144] #loll A4 0.4°(1.4%) B}
& aAEE RYrt(Table 6),
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Table 7. Type of vertebral anomaly and correctability

Tvpe of No. of Curve at Amount of
yp ) Initial curve final follow-up final correction
anomaly curves e
Average(Range) Average(Range) Degrees (%)
Single 10 37.3° (18—175°) 31.2° (13° —54°) 6.1( 6.4)
Hemivertebra
Unsegmented 1 43.0° (43°) 44.0° (44°) —1.0(— 2.3)
bar with
contralateral
hemivertebra
Block vertebra 2 34.0° (33° ~35°) 37.5° (33° —42°) —3.5(~10.3)
Unclassifiable 52.8° (33°—78°) 50.6° (28°—82°) 2.2( 4.2)
anomaly
Total 18 41.6° (18°—78°) 38.0° (13° —82°) 3.6( 8.7)

Aeb. &A1Y Y A F, M2y o)F UHF
A3t A4 AF, A4 ol F AL AF A
58 vl &H H3%, A6y 0l EH AFE P b
HE kdE A7 FYHEF, A8 HE FT
2 o) 3H H32E A9y 5T %, A0y v R
F3o.2 5},

184 9] =mlZF A 13 o| 108 (55.6%) & 7 o
stem, Yoz gHlE A6yl 1, ATHo| 2
A, A 10g¢] 5 Ar}.

LPEE 4 FAddd L3l A 13o] 6.1°
(16.4%) 2 713 gon, 24 Ay Sale A
78] —3.5°(—10.3%) 2 7+ 2 AsE ¥Y
t} (Table 7).

uf, &5 ud #3

Bz 28 Az wgEst ghdsld 23 53
& 29l o7} 1291 (66.7%) Ao, BEF gl
E B73E qb2 el 43 ol 691(33.3%) &
o}, 10° o] A ulZ sl wA s AE 538 (27.8%)
3l it} (Table 8).
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Az R Es} 4304 472 1°F7kl] 235 4
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A 14142 FEHFY] F8535 bt 2l
deh. 2.21d7e] HZ5] A2 A5k WIES 350
A 42° 8 A4 F718)e Zielke instrumentation %
A TEE ARG +F 349 F 202
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Table 8. Final result of correction

Final result

of correction No. of curves (%)

{Degree) «

Improved 12 66.7
Over 10 5 27.8
5 — 9 4 22.2
1 — 4 3 16.7

Aggravated 6 33.3
1 — 4 2 1.1
5 — 9 3 16.7
Over 10 1 5.5

Total 18 100.0

3} 3°9 AR EE 2ot (Fig. 3).
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Fig. 3-A, B and C: A; A boy, 2 weeks old, who had a congenital thoracolumbar scoliosis of 756 degre-
es. B; At the age of 5 months, the curve decreased to 51 degrees. C; At the age of 7 years, the curve

further decreased 38 degrees.
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