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A Clinical{Observation on Idiopathic Scoliosis
Se Il Suk, M.D. and Ho Sung Song, M.D.

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

One hundred patients with 119 curves with idiopathic scoliosis, age ranged from 2 to 32 years, were
treated at Seoul National University Hospital from 1968 to 1979.

Of 100 patients, 63 were adolescent type, 20 juvenile, and 17 infantile. The distribution of curve
patterns was 49 right thoracic, 19 double major (Rt. thoracic & Lt. lumbar), 18 left thoracic, 12
thoracolumbar, and 2 left lumbar. Of these patients, 67 with 83 curves were treated with Milwaukee
brace for one to seven years with an average of three and one-half years.

Seven patients were treated surgically because of a poor response to the brace or progression of the
curve.

Sixteen patients with 20 curves followed for average 4.6 years after the completion of brace treat-
ment showed some loss of correction: 2.8 degrees for thoracolumbar, 3.1 degrees for thoracic, 4.2
degrees for lumbar segments and 4.9 degrees for thoracic segments of double major curves.

The brace was more effective for curves with 6 to 9 involved vertebrae and of less than 40 degrees.

Thirty three patients with 36 curves were treated with Harrington instrumentation and posterior
spinal fusion and followed from 1 to 12 years with an average of six and one-half years.

The initial preoperative curves ranged from 50 to 120 degrees with an average of 75.3 degrees.

Immediate postoperative correction ranged from 30 to 70 degrees with an average of 36.2 degrees
(48.1%). The average loss of correction at follow-up was 1.5 degrees (2.8%) for curves of less than
60degrees and 1.4 degrees (1.3%) for those of more than 101 degrees.

Various methods of preoperative correction were applied.

Halofemoral traction was applied for rigid and severe curve in 9 patients, Cotrel traction for less
rigid one in 11 patients, Risser localizer cast for flexible one in 9 patients, and no preoperative corr-
ection for mild and flexible one in 4 patients.
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*Milwaukee brace:2-17 yrs(av.12.1 yrs).
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1, 28 N Yue=

o % X T Milwaukee brace2 YA 2§ A¥¢
AS a4 2448 A3 17474 HFARL 12,1
deolglon, o1 YABEF AT AS, AL 10
Age Az 3241 A2 HFARL 17.54 elget.

ANEEE 3 10001F G2} 3741, oA} 63412
gl 1:1.72 Q46 2esacH(Fig. 1.
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B4 £ 2320 Y2 JUFE AL ol F
Wyd Ao Ai3e Al Wt 184 (18.0
%), 4N o4 6 7= 7t 104 (10.0%), 7THY ol
A 124497271 1261 (12.0%), 14 o1& 3 #A7t
244 (24.0%)0 913, 3dol Al A% 3641(36.0%)
olgiel. %§Fo| v & Milwaukee braces AR
+ ¢ A% L2d, ¢4 YANEX T A4 36
g olgiek(Table 1).
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Fig. 1. Incidence of age and sex.
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- Fig. 2. Age of onset. '
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Fig. 8. Type of curves correlated with age of onsew.
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Table 1. Duration since scoliosis observed

Duration No. of cases (%)
Less than 3 months 18 (18.0)

4 to 6 months 10 (10.0)

7 to 12 months 12 (12.0)

1 to 3 years 24 (24.0)
More than 3 years 36 (36.0)

Total 100 (100.0)

* Milwaukee brace :average 1.2yr.
* Operation :average 3.6yr.

3. el RYN W YuE=

o] 42 A 2{pPe] A AqY dune,
34 o} #te} AR 4§ infantiled), 4448 947
] A3y A+§ juveniled, 10448 T4 g §¢
o 72§ adolescent® .2 ¥¥8-9 & ¥ infantiled
o] 17¢], juvenile®e] 20¢], 22]3 adolescent® o]
634 elgl o Yol BE P 3 1.8:1, 1.2:
1, 1:3.22 infantile® 3} juvenile} M Y44,
adolescent¥ ol 4 & 4] LA (Fig. 2).

4. 3ol MW wX

W3s] ¥y EEE Rt thoracic curver} 49,
Lt. thoracic curvers} 18¢], double major curve (Rt.
thoracic, Lt. lumbar)7} 19¢], thoracolumbar curve
7} 12¢], Lt. lumbar curver} 26l% Az #gleos,
qh%4] 496 48 AHW LEE infantile Y4
Lt. thoracic curvert 124](70.6%), juvenile ¥ oA
¥+ Rt. thoracic curves} 124 (60.0%)2 7H¥ @t
=, adolescent¥ oil 4= Rt. thoracic curves} 33l

(52.4%)2 9 2 84 = (Fig. 3).

5. Milwaukee bracet| 2|2 X

Milwaukee brace® 22 67d)¢] UdH Bz
A4 WIFULIEE 40.9°C olglon +FAWFF
(side bending)ell 8¢ Alad = (flexibility)+ = # 24.
7(60.4%)°) 31 5.

b HRFEN R DY

UHYEY 2 E 20°64] A 29°7=x 8] A4 nzy A}
4 UFEE AF 27.5°, 2 AdEE HNF 17.4°
(63.2%), AFAPE+ 8.2°(29.8%)x 714 B¢ =
A& 293, 30°04 39°4be], 40°o]AH 49°Ape], 50°
A4 59°Atel e FF 5,5°(15.6%). 7.7°(16.0%),
5.9°(10.2%)8 3% LY H A& 4 AL, 60°
ol Al AtdE vEy B4 A YRAEE YT 67.4°
Aol ] M F YL 5.0°7 &4 -7.4%9]
23 ¥ 25+ (Table 2),

L} bRl oiE DX

Milwaukee bracez zAA 2§ ¢ A% HF T
¥ X+ thoracic curves} 44.6°, thoracolumbar curve
7} 49.3°, double major curves} 34.3°, lumbar
curves} 34.5°¢1¢] em, o] thoracic curve’t ¥z
7l A4A AFEN FF 44.6°, HFAYEE 8.7
(19.5%)2 1% ¥¢ Y& 193, thoracolumbar
curve double major curve® thoracic curvest =z
6.4°(13.0%), 3.4°(10.3%)4 2% 2AEF Vo F
slevF, lumbar curves} double major curve® lum-
bar curve® Z2} 2.6°(7.5%), 2.1°(5.9%)2 7%
& 2 & e gieH(Table 3).

Ch AHEEO ol® 0%

Milwaukee brace2 =Y WL 6771F3

Table 2. Correctability correlated with the severity of the curve with the brace application.

: " Correcticn on Amount of
Severity of curve Number of Initial curve side bending correction
Degrees curves -
Degrees Degrees (%) Degrees (%)
20-29 20 27.5 17.4 (63.2) 8.2 (29.8)
30-39 28 35.2 25.1(71.3) 5.5 (15.6)
40-49 18 48.2 26.4 (54.8) 7.7.(16.0)
50-59 12 57.6 31,8 (55.2) 5.9 (10.2)
More than 60 5 56.4 132.2 (47.8) -5.0 (-7.4) .
Total 83 40.9 24.7 (60.4) 6.0 (14.7)
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Table 8. Correctability correlated with curve pattern with the brace application

Initial curve Correction on Amount of

Curve pattern Nléﬁtrl:eex; of side bending correction
Degrees Degrees (%) Degrees (%)

Thoracic 39 4.6 26.7 (59.8) 8.7 (19.5)

Thoracolumbar 10 49.3 30.2 (61.3) 6.4 (13.0)

Double {Thox'acic 16 33.0 17.0 (51.5) 3.4 (10.3)

Lumbar 16 35.5 24.4 (68.7) 2.1 (5:9)

Lumbar 2 34.5 19.5 (56.5) 2.6 ( 7.5)

Total 83 40.9 24.7 (60.4) 6.0 (14.7)

Table 4. Correctability according to involved segments with the brace application

Initial curve Correction on Amount of
Involved segments Nnégxrl:;rs of side bending correction
Degrees Degrees (%) Degree (%)
Less than 3 31.8 16.2 (50.9) 2.6 (8.2)
4-5 6 45.5 29.4 (64.6) 3.0 (6.6)
6-7 40 40.4 24.7 (61.1) 8.0 (19.8)
8-9 31 42.6 26.0 (61.0) 5.9 (13.8)
More than 10 2 48.5 19.2 (39.6) ~13.8 (—28.5)
Total 83 40.9 24.7 (60.4) 6.0 (14.7)

major curvel o] 6~7748] A7 e 40%S
FHIFEE 40.4°01912n, AFAY =+ 8.0°(19.8%)
27t g 23§ dgles, 8~ AR5 e
A% 5.9°(13.8%), 4~508] ¥A7 sle A+, 3.
0°(6.6%), 34 w8 {27 e A4, 2.6°(8.2%)
o AFTIYE G, 107 oA A3t AWN
2 gtRdAE AFTUHFEST 48.5°, AFRAEE
—13.8°2 28.5%9¢] &£4& 24t (Table 4).
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Milwaukee brace® =2 & 674 (83%¥)% 1
27 &2 27t Fd A 4E 160 Q0EF)ol g o o
B 227 4§ QL AL 10.4460 4 2316, 1
Az BFd-L 13.74 olglod, nEAA(EALL
4 2.146A A3 4. 748 FFHEVIRL 2.7
o] 9l weanings} night braces} A7 AL A4
L2¢dlA 2z 2.8d22 AE e 1.8d el
Z ol F 2AFE A4 L4ddA sz 5.6
HEF2A7 e 464081

REE¥-$1 4 2 & thoracic curve 8b5s] RE 344
A HEFLI=E 31.9°, Ad=E 18.7°(58.7%),
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weaningAl$] XY EE 7.6°(23.8%), Rz mAYe]
S8 P ¥ TYEE 4.8°(15.0%), #AFAY
RYEE 1.7°05.3%)8 HF3.1°(0.7%)8 AJ= ¢
4% 2gon, double major curves] thoracic
curve 4 %& 3 lumbar curve 4tFoHE nEI2
44 WELHEE T 39.5°, 41.2°, A4 EE 27
21.1°(53.4%), 26.7°(64.8%), weaningAl$] ZPE
+ Z7 10.2°(25.8%), 11.4°(27.7%), weaningo] &
AY ¢ F9 2Y=EE FFE 7.0°017.7%), 5.8°
(14.1%), #AFAS 3YEE 42 2,1°(5.3%),1.6°
(3.9%)2 27 4,9°(12.4%). 4.2°(10.2%)8] RAE
¢4 % 23} Thoracolumbar curve 419 xZF
A4 WEFLFEE 34.0°, AAEE 20.6°(60.6
%), weaningA$] LY E & 8.6°(25.3%), weaning
o] A Fd ¥ AAEE 4.4°(12.9%), A
AY aFEE 1.6°(4.7%)2.2.8°(8.2%)8 2P EE
4e¢l 314lv}. Double major curve¥ weaningl ¢l &
thoracic curves} thoracolumbar curveitvi= <3t ¥
¢ ¥ 492y vl Be 2AE £4+% vehigl
=,
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Table 5. Response of curves to the brace treatment

Initial Correction G I}mount of 'Amount of  Amount of Amount of
nitia . inal correction  correction ;
Curve pattern No. of cyrye OB side in brace (at when brace = SOrrection at loss of
: curves bending  time of weaning) __ D/C follow-up correction
Degrees Degrees (%) Degrees (%) Degrees(%) Degrees(%) Degrees (%)
Thoracic 8 3.9 18.7 (58.7) 7.6 (23.8) 4.8 (15.0) 1.7 (5.3) 3.1(9.7)
Double {Thoracic4 39.5 21.1 (53.4) 10.2 (25.8) 7.0 (17.7) 2.1 (5.3) 4.9 (12.4)
Lumbar 4 41.2  26.7 (64.8) 11.4 (27.7) 5.8 (14.1) 1.6 (3.9 4.2 (10.2)
Thoracolumbar 4 34.0 20.6 (60.6) 8.6 (25.3) 4.4 (12.9) 1.6 (4.7) 2.8 (8.2)
Total 20 35.7 21.2 (59.4) 9.1 (25.4) 5.4 (15.1) 1.7 (4.8) 3.6 (10.1)

*Average age at onset of brace: 13.7 year (10.4-16.1), *Average duration of full-time wear: 2.7 years

(2.1-4.7), *Average duration of weaning and night brace: 1.8 years (1.2,-2.8),

of follow-up: 4.6 years (1.4-5.6),

Table 6. Average correction correlated wit

*Average duration

h the severity of curve with operation

Initial  Correction on Amount of Amount of Loss of
Severity of curve Number of final
curve side bending  imm. postop. correction correction
Degrees curves

Degrees  Degrees(%) Degrees(%) Degrees(%) Degrees(%)

Legs than 59 11 52.6 22.1 (42.0) 27.1 (51.5) 25.6 (48.7) 1.5 (2.8)
60-79 11 71.4 28.9 (40.5) 36.4 (50.9) 28.9 (41.7) 6.6 (9.2)
80-99 11 92.1 24.1 (26.2) 40.2 (43.5) 36.9 (40.1) 3.3 (3.6)
More than 100 3 111.3 33.6 (30.2) 54.2 (48.7) 52.8 (47.4) 1.4 (1.3)
Total 36 75.3 25.8 (34.3) 36.2 (48.1) 32.6 (43.5) 3.6 (4.6)

& 20T xxsAea HEFAFEE 35.7°, A
dE¥ 21.2°(59.4%), weaningAl ZYEE 9.1°(25.
4%), weaninge] $ais F¢ ¥4 ZFE+ 5.4°
(15.1%), #A%A8 a¥=e 1.7°4.8%)2 HE
3.6°(10.1%)8 Y EE4el A=k (Table 5).

6. =83 nyYXz

s34 2PA2E AP 330 (36%H)d} AAAH 4
1 H#LIEE 75.3°0 5o 4FFYTH(side
bending)d] ¢ 4Ald=(flexibility)® & 25.8°
(34.3%)131 5.

7l SrERAES oiE 0y

HFFEE2E 60° o3 A ¥ oAl HEUHE
¥ 52.6°, 2 AdEE FF 22.1°42.0%), F&F
RYEE 27.1°(51.5%), 3 F Y5 25.6°(48.7%)
2 1.5°(2.8%)8] A x&4de] gle=, 61°¢480°
A8 A% FeARIEE HF 71.4°, L AdE
+ 28.9°(40.5%), € ¥ 2P =L 36.4°(50.9%),
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AERAEE 29.8°(4L.7T%)2 6.6°09.2%)8 ZAE
£40] dgdz, 81° A 100°4t0]9] 7 el ¢F
EE T 02.1° I AdEE 24.1(26.2%), TE€F
RAEE 40.2°43.5%), AFIAEE 36.9°(40.1%)
2 ¥ 3.3°(3.6%)9 aPE&del gdgov, 101°
o] atql A%+ $¢a WFES FF 111.3°, 2 44
E¥ 33.6°(30.2%), +€¥% LYE} 54.2°(48.7%),
NFAPEE 52.8°(47.4%)8 HF 1.4°(1.3%)9 2
HE&44 B4, 60° o34 abFsl 101° o4 w
Fll A 61°61 4 100° Abe] 8] mEHoHuct of 2 A
s+ el gl eH(Table 6).

Lt orEELY o2 0y

&4 YA 8EF P& A% FFUFEE thoracic
curve’t 79.5°, double major curvest 52.5° thora-
columbar curves} 85.5°0)¢l e, o] % double ma-
jor curvel lumbar curvest €A =FEst AF
51.0°, €% RY =}t 27.3°(53.5%), AFaI =7t
26.7°(52.3%)% 0.6°(1.2%)8 ZAZE4o] gloiA
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Table 7. Average correction correlated with the curve pattern with operation

Initial  Correction on Amount of Amount of Loss of
Number of final
Curve pattern curve side bending imm. postop. correctign correction
curves
Degrees Degrees(%) Degrees(%) Degrees(%)  Degrees(%)
Toracic 28 79.5 26.7 (33.6) 38.0 (47.8) 34.1 (42.9) 3.9 (4.9)
Double {ThoraCic 3 54.0 20.7 (38.3) 22.7 (42.0) 21.3 (39.4) 1.4 (2.6)
Lumbar 3 51.0 18.7 (36.7) 27.3 (53.5) 26.7 (52.3) 0.6 (1.2)
Thoracolumbar 2 85.5 30.5 (35.7) 45.0 (52.6) 38.0 (44.4) 7.0 (8.2)
Total 36 75.3 25.8 (34.3) 36.2 (48.1) 32.6 (43.5) 3.7 (4.6)

Table 8. Average correction correlated with the method of correction with operation

Initial Correction Amount of Amount of Loss of
Method of Number of obtained ) final
curve preop. imm. postop. correction correction
correction curves
Degrees Degrees(%) Degrees(%) Degress(%) Degrees(%)
Localizer cast
& Harrington rod 12 68.1 26.7 (39.2) 37.3 (54.8) 32.7 (48.0) 4.6 (6.8)
Cotrel traction '
& Harrington rod 11 76.1 28.0 (36.8) 35.8 (47.0) - 31.5 (41.4) 4.3 (5.6)
Halofemoral traction
& Harrington rod 93.8 35.0 (37.3) 39.5 (42.1) 37.4 (39.9) 2.1 (2.2
Harrington rod only 4 53.3 0.0 (0.0) 26.5 (49.7) 24.5 (46.0) 2.0 (3.7
Total 36 75.3 29.5 (39.2) 36.2 (48.1) 32.6 (43.5) 3.6 (4.6)

73 %t IAE AR G a4 e @
w, thoracolumbar curver g4 #I¥E 85.5°, 4
€% A} 45.0°(52.6%), A F 2P =7} 38.0°(44.
1%)2 33T 71.0°(8.2%)8 aAxz&£4el Ao +4F
YL gL ¥y 2AEEAL Y wud. 2 9
thoracic curves} double major ccurved thoracic
curvet €A WHES HF 79.5°, 54.0°, S€F
AYEE 38.0°(47.8%), 22.7°(42.0%), 3 F A=
+ 23 34.1°042.9%), 21.3°(39.4%)2 =z =¥
3.9°(4.9%), 1.4°(2.6%)81 2P =&4& dehigs
(Table 7).

ch. #%d 1% A A

<43 AAEE AYT 334 (36LF)P 3271l
A ¢gA 23€¢ 4A%Y LA, UFAJHE sed
RAE APA guct e TYPY 22 & Risser
localizer cast7} 12%%(37.5% )91 4, Cotrel traction
o] 119k%(34.3%)4) M, halofemoral traction®] 9%k
H(28.1%)0 A A¥sigict. Risser localizer cast,
Cotrel traction % halofemoral tractions] 8|4 4¢
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A FFUH=E A2 68.1°, 76.1°, 93.8%¢]4l, 2
Ad=EE FF 29.1° (42.7%), 27.6° (36.3%),24.5°
(26.1%)e1512H, ¢4 JFIVEEL 26.7° (39.2
%), 28.0°(36.8%), 35.0°(37.3%)=2 W 4¢ AR
¥+ 442y Ang F¢ 1) 4 F44] halofemoral
traction® Al ¥4, ¢+ Y& A=A & 4T
F& ¢ JF LHES 53.3°, AldE 13.8°(25.9
%), +e%F YRS}t 26.5°(40.7%), HFY=s}
24.5°(46.0%)2 2.0°(3.7%)8] RYZEA4 24 A
T AR A e ¢e1 Yl E &Y 21 AT
vebul gl = (Table 8).

2l % HEs

Harrington instrumentationst AL 4 #+2}3¥e] 4] &
AL A2 ENHYee YRR AYY 302 ¢
WEE 2 4112.1%)04 4 4+ Adedl, Ay
4, 434 34440, A4S % EH44
3] 22 161(3.0%)0190%. IR 84L& thoraco-
lumbar curve loio] A thoracolumbar junctions] %
4R o) oA ¢ UHEY UG TAS TF
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ey A2AUE

T¢ g4 & dged, +4F AAT 444 3
st AA4AA b0 1A Agievt ol & FoF
2Rl A FEgon, 168 4¥2AFFAA
AL AF % YA $d2, 149 EAY 45
a4 E 44 Fodgoz 227 S5 (Table 9).

Table 9. Postoperative complication

No. of case %

Pseudarthrosis 1 3.0
Transient sciatic N. palsy 1 3.0
Deep wound infection 1 3.0
Superficial wound infection 1 3.0

Total 4 12.0

V. &% % D&

XA A 3EALF3e 2 Poe] FAHR I 9
qle] gle]l WA H3FydFor 2 Fudde
B, ¥24, 943G, NEIAILS P4, 29
4 2) o €4 (spinal biomechanics) ¥¢] W¥sx: 8
Lo YA olYel ¢ H4e] glod, A
Harrington!® & ¥qo2 o ¥ir2q aqle
gqcta #ked, diskile] YA (collagen)e]l AHS
3, 4476 dFH &S 3289 o UL 4
A waot gel A, d4qiae it Y
A gEges H3Jytdo] AGEy A3 YA
H2oe A3 A5l Axtn g

g4 Y3305 YU EE Moe™, Levine!®
Harrington'® 5o €l3ta 42 A F24 3334
Z(structural scoliosis)®] 50.2%, 70%, 75~80%%
A gea g, A= A 2&LF 2 1864

% ey 3G o] 1000 2 53.8% & A A

Ry A2Ak3e LHE N2AF] A A
3y AW 34 o)) A Aty N -+¥ infantiled
44148 941 7R Alats A& Juveniled, 1041-%e
F4 %] el 7x) A3y A4 adolescentP o2
Y 4 U g, jamestts] 3. in-
fantiled ol 41%, juvenilede] 17%, adolescentd ¢
42% %, Moe®™ ¥¢ infantile¥e] 1.7%, juveniled
¢} 15,4%. adolescent¥ o] 82.8%-& A= ¢t 34
2.1}, Azt infantilede] 174 (17.0%), juveniled
o] 2041 (20.0%), adolescent®d ¢] 63} (63.0%) & 4}e]
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¢ AE 295 f¥o =& 8 W+ infantile
Y& 2:1, juvenile¥ & 1:13®, adolescentH o) 4 1:5%%
2 infantile¥ o] A & G4, adolescent¥ o HE o
4d etz AQA*”. AAAe infantiled, juve-
niled, adolescent, ol A Z& Wiw s} 1.8:1, 1.2:1,
1:3.28 & 2ol & gigich

apdk9] A9y £33 James*Vo] ¢8| thoracic
curve’t 43.5%, double major curve(Rt. thoracic,

Lt. lumbar)>} 22.4%. thoracolumbar curves} 8.4%,
lumbar curvert 25.6%& A= ¥cka 3t ox, Moe
8} Gustilo*® o] ¢ 3w thoracic curvest 75%, double
major curve’t 4%, thoracolumbar curvesl 16%.
lumbar curvest 5% Az tcla stg o, A=le 7
* 2 67%, 19%, 12%, 2%= 7 o9& L3244
+ 24332 g+

e fYd) e 914 E2E  infantile¥ o4
Lt. thoracic curvesl 76%%, juvenilede]A Rt
thoracic curver} 40.7%°%, adolescent¥ o4+ Rt.
thoracic curves} 71.4%*V & Ax gt st A2
% A% infantiled ) A Lt. thoracic curver} 124
(70.6%), juvenile¥ o] A Rt. thoracic curver} 12¢i
(60.0%), adolescent¥ ¢ & Rt. thoracic curver}
3341 (52.4%)=2 744 wkstet.

B4 Y2505 A2 vigeyey ¢ Iy
A ayel glod, MigYY afF 1958 R
Milwaukee bracest 713 %44 He=z Blountsh
Schmidtge] Hgdle +¢F A FH oz 4314
Qv A H3Zap3 gy agos A8yl
2.9 o] & distraction forcest &%ty e 43344
o] 8¢ o2 Moest Blount 5o &= #43]
Byl 40°¢)1 214 adolescentd 3} juveniled o) =&
a4 g F& AAE A& F dvkz goH, 50°¢
#9] double major curves} 30°~40° o] 3}#] infantile
YA HE & A %] Ain e, EA4Y] ¥
ool 8 ZAE gk, wlWEAQ A, 60° o]4HY
RFAAE T3 g AR Badlgghheimen

40 F& g4 Y2203 B3 3064, B2
A4 PIF=E HE37.9°052, AdEE 25.1°(66.
2%), AFAPEL 7.3°(19.3%)2 asger A
28] A% Milwaukee bracez TAAZF WL 674
d 1ol nzy] Aga ¥z HF 40.9°¢1% 2,
AdEE 24.7°(60.4%), {FILAEE 6.0°(14.7%)
2 & Aol glsict. Moes} Kettleson®® g mlE3
#1492 thoracic curverl 20~50%9% ITA& 4 M4
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¢ ASE Vehdgies, thoracolumbar curveut
lumbar curve: 20%% Y4 €€ ¢+ A& U@
double major curvesj A= & LWL A& ¢ sl
d o nE 2 J¥e] gz gd. =4 Ed
monson*¥¢] & #s & wk-EstE 2el high thoracic
curve= 0.3°(1%)8 A& A& vl 24 AY A
o] gitx stgch. A=Y A$E thoracic curvedA
8.7°(19.5%)8 A4 A 713 F& AHE 92
#, double major curve® lumbar curves} 2.1°(5.9
%)8) mAog 73 e ASE Jdeigivh
Milwaukee brace =@ 27 ¢ o1 F 4AF42
st= Carrst Moe'® $¢& thoracic curvedd 2°,
thoracolumbar curvest lumbar curves) A 2z 4°9]
$E aWE& degdz dgod, AXS A¢, AL
4,639 2443, thoracic curvee]H 1.7°(5.3%),
double major curve® thoracic curvest lumbar curve
A ZHzt 2.1°(5.3%), 1.6°(3.9%), thoracolumbar
curved| A 1.6°(4.7%)2 ¥l FFAY ¥ vehdle
1}, thoracic curve ¥ thoracolumbar curved)] 4 » &

A ZAEY 4A7 F Hel A 3.1°09.7%), 2.8°

(8.2%)8 AE £4°] A4 U, double major

curve: @AY HA7 A =2 ¢fobA thoracic curve
o} lumbar curved| M 2tz 4.9°(12.4%), 4.2°(10.2
%)8] AF aFE£4del Ui+

Fe FEERE 40° o] 3 FelN nzV I
Ho] 71 EpAelqdutT e, 4004y wF T
33.3%% AF 5 FA gobd €3 A8
P ostg o AP, A A$ 40°e1 4y F
4 e 354 F 741 (20.0%)N A AT T84 AR
7t gastds. =4 4%° & udd FE0 43
A G2 FAe wIY Wt vy 7 At 23
o] A sgled, FA3E Fva sgieh A A+
5 40° wlaks] AES A%A g2 6~ AES A
25 AP 2y 1= WSt I AF wAe] A
ez ASE Fokoh 107 ol 49 A3 AW
7 %3} 60°0] 48] ntFol M & 2F13.8°(28.5%),5.0°
(7.4%)8) 2R EE4 Asi+h

A3aq2e Y ayesy 19114 Hibbsst A
+ A9¢ A2 FyAgeds Snom 3 19624
Harringtone] ¢]3led Harrington instrumentation®]
EQS WA o] kst A SWs gl whye)
Sk, B4 A 234 Ay sy oy
290 A A8 ol§d M Milwaukee braced it
22Y ggoz AP o Bde] AF AP =

Vol. 16, No. 2, June, 1981

‘434

A4} ojw] w¥e] 60°c| 42 FAIE o] AW
gAY, AAL THY A+ % AT FZVe] 4
¢ BF, o] & MAAAH ojxAo2 FRHE I4
B AU qbEs] w¥d sig F4AHq EAIS A
AN A$ Fol e Azl 3.4 Milwaukee
brace2 A2 AYol Y+ 7dF 4ol AP X
o2, 39 3&A Awd & Lt QAN T€
A YA E Pton, lddAE ojataqd FHe
2 24 1ddAe AL AXY e s I
3 & ok

A%e 443 Y Este 48 747 a9 F, ¥
8 ode, TR, AFYE, F2UHY AE B
3t APt g, I3 geEe Gol
dstein'”, Kostuik®*®¢] $]3% thoracic curvest #2z
57%. 49%, thoracolumbar curves} 2z 60%,57%.
double major curvest 23 60%, 42%, lumbar curve
7 2% 42%9 A+ G2 2aRP L A7 A
£ z+ curveol A 23 47.8%, 52.6%, 42.0%, 53.5%
E dF4el ¢ AE A9 AF 24 =+ Kostuik®®
9 vme] 83 thoracic curvest 33%, thoraco-
lumbar curvest 41%, double major curves} 29%,
lumbar curves} 32%cl itz g o, =ts] A%
22} 42.9%, 44.4%, 39.4%, 52.3% 2 Aol ¥ A&
el geh alEY FE 28 2L LF AR
b A94% woia g ol e, ARy ALE
4gAntZe] 60°0] 8l A4 I3 F RYESH27.1°
(51.5%)=2 1% ¥& 2% depigieh

Harrington instrumentations] £74g olef & »
Zy £EEe B3 aWEFT 9 ¢€F 407 4
$ AA4 S 54 A4 S e A 2
Ho) Yotttz #H¢d . Goldstein'”¢ 60°0] 314 uk
FAE ¢ A 2ol wagicta Fgon, 60°~
90°0l| A £ Correl traction ¥+ Risser localizer cast,
90°0] 4ell A &= halofemoral traction® o] §3tgivh.

Turn buckle cast& 19204 Lovettst Brewster, Fe-
rguson3} Risserel] sj#] £-1% olw], 1940:d+H 5} 1950
welel F2 Agsgo 196049 o] F WE A4S
A o A 444 834733} Risser localizer
cast® e AL 4 g€ TFel JHE Esbd e
2 AR5z gl A8 A+ wrn buckle cast#
Ag-2+A ergkeh. Risser localizer caste 19524 Ri-
ssere] S8l M4 AE3 Ae=2 1960 o] F Risser-
Cotrel casts} @2 F2 o] 45l Zoe vz A
o AeAonE dstal ojHe] slvh. o] cast

— 253 —



L

3|®, Moe*™, Goldstein'® 5¢& =7 52.9% 58%.
63%9 Te4d P& dslvtx Fdev Axbe 39.2
%9 ¥lmA d& A dgivk. Cotrel traction®
Cotrelel 98 2 & o] 45 19704 el A4+
w4 o2 dynamic tractions} static traction® FAl
o d& 4 slon Hgde B4 Y3HLFN4 &
4 2 FEY BFoe 1EF L A AEFE
Fol7l f8 Ag=3gich, Y, Cotrel'e #7419
%, 35~50%% i3 &, Hensingerst MacEwen*»&
e R FHATANA 43 47%, 42%9] nYEE B
3.8+¢] 2} Nachemson®” F-& 2041 ©]3}8] 90° ¢]3}
o] B4 aFFa e 2 357k gda dged
Aae 1% A 36.8%4 P& 4=k Halofe-
moral tractiong 195911 Perryst Nickel*9o] 2] s #
% 295 ¢l halofemoral tractione.2 Wy wals g
ow Hi g4 A3&AFAA 90° o] 4 Az
A 9o +23 Whgd ddd FAYY g
2P € P4 /Y 5 e AW A <l
Aadesh wzsld o ZPe] wIE ¥4, s
Fol Astd flel A Az g, 4, Ko-
stuik?® F-& 90°014e] At wFA FF 37.6%,
31%9 A& 49924, Aal¥ halofemoral traction
+ AYE AL, FFUFE 93.8°, A4dE 26.1%.°]
tractiondll ¢4 YL 37.3%¢14

Goldstein'®-¢ 60°¢] 3}9] wtFl A& +¥4 2Yo
Yoglvta st ed, A=Y 34 HELFErt53.3°
q 4ol Al e feAzPgdels TFHFE R A
s gl

¥44 3 33950 A Harrington instrumentation
s Aaffie A9AFY AYEE o)) 50~60%
Ax2 Kostuik®, Moe?, Goldstein'” B¢ =z
48%. 55%, 56% 2 vadlg e Aae ¢e¢3E
T 48.1%9 TA% A& + sk Fe% 24P
A Fa2Y £ Kostuik?®, Moe*® Goldstein'” ¥-& 7
2} 34%, 41%, 8%t na#qoen, Azt A4
€ 43.5%2 #AT AT A9

¢eF 23 = £4-¢ Harrington instrument7t 3
o 2l ol 3~5° A=Y &4 ¥sE
93 fov, o] ojas £4e] gon AL H2
A2y, st9PW4, hook displacement, L 3
MHY B JAdMer gt AQP,. 4P, Lei-
der'®, Goldstein'” ¥-¢& 22 3.3%, 5%.2.8~5.9%
S P=E&4& waggdon, HAe 4,6%9 aA
= &4¢] gtk 4 Y2 B30l FIYY
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el ot& LY E £4-2 thoracic curve 7°, thoraco-
lumbar curve 9°, double major curve 10~13°, lum-
bar curve 12°2tE B3 E glow® Azls A% tho-
racic curve 3.9°(4,9%), thoracolumbar curve 7.0°
(8.2%), double major curve% thoracic curve 1.4°
(2.6%), lumbar curve® 0.6°(1.2%)8 Aol ¥ sl
¥ gl

+4F Y302 Leider*, Goldstein'® Sl ¢
8 A3z dF 7.5%, JtRA¥4Y 4.7%, hook
displacement 3.7%, 4344 AFAA o 0.9% Fol
o o] F QUYL TEF AYELLY X TN
ol mmale] meld [~10%7x nzmitz glov
Goldstein'”,-& ®419] 54 74, FLE A4 =
7t e, AP{Y q4a¥dzzy % Harrington
instrumentation® 2 WEE 5% olWz &Y 4 9
g3 #ge Axe AS ¢4y AYXEE L F
33 ¥ 491 (12. 1)1 A ¥ 4 dglevl, a4,
U3t HEFAA ], AL2AAS 2 3A4 5ol
2z 16 (3.0% )4 0191 ¢}

V. 2ef 9 HE

A 1968 Fel 19799 Frtx] =k 123 A4
Gady AP add J32Ead& F4£2 WY
BAF B4 {3503 B2 1004 (11981F )l of
#tod Milwaukee braces 2 2% 674 (8321F)8} 4
A 2YARE AP 334 (367EF)d] visld 2 dH
A, #Y, 939 ¥4 9 AE, Ay =& A
¥ va 24 ofgsl FL o W AES Y
o ’

1, #3Y X 2L adolescent¥ o] 63« (63.0%)2 7+
# wsten, juveniledeo] 2041(20.0%), infantile¥
o] 7161(17,0%)e1gl on, TR E 2 +F2UF
o] 49¢1(49.0%)2 1% watth. F¥ol =Feld & in-
fantile§ ol A 2}FH5kFo] 1261(70.6%), juveniled
ol A +FaukFe] 1241(60.0%), adolescentd ol 4
B $FAulHo] 334 (52.4%)2 A watet

2. Milwaukee bracez ZAAN ¥ AL 674
(83 &)l A& Lz AEa FFELFEE 40.9°¢13
20 AdEE HF 24.7°(60.4%), HFZLHYEE 6.0
(14.7%)2 -39 2¥ & L227] A4F 1d o el
ol Roj F e, MEI AL Fd 166l (201F)8 M
As ¥4 9 Fa2UFAA Mo Yy H25t
A slJA F3 3.1°09.7%), 2.8°(8.2%)8 mAxEE

AREH/ BN WicE R2 W%



HAY - 4324

4e] 94iv 44 double major curver IS #
7} & ¥ = obA, thoracic segments} lumbar se-
gmentsll A 2z} 4,9°(12.4%), 4.2°(10.2%)8] AJ =
£4e] ggich 40°minte A=A AdkAl i 6~970
Az A AYE Y TR YA 2 AS
2Fe] A SgleH AAE FUhov, 40° o4 ub
T4 ZL 35 F 761(20.0%)NAE AF Fe4 2
Aol Wastgrh kT Yot AR G F4 Aol

4857 oA A4, Milwaukee braces] 24-& qk

T8 A& wAsen asbelglo

3. T4 AN F AP A GER)NAE 4
€4 ¢FEE JF 75.3°1528, 4AdxEe 25.8°
(34.3%)., ¢ A EE 29.5°(39.2%), ¢+¢L =
AEE 36.2°(48.1%)014 L M FAYEE 32.6°(43.5
%)= 3.6°(4.6%)9 AP E £4e] Uk FAAst
60°01 314 =k-F3k 101°01 4] wkFe A Wy YK
A7 A& A A aPsE4de 33 1.5°(2.8%), 1.4°
(1.3%)e1gox, 2414 2% double major curvesi
A 2l A Rl

4. Te€A TAFL F 36UFF 2UFA A Agsisgl
<=l ;e =& Esbe Risser localizer castrt
26.7°(39.2%), Cotrel traction-& 28.0°(36.8%), halo-
femoral tractiong 35,0°(37.3%)¢ ZA& Ao #
A nP &€ vgey, v Fag XA E A
F4 4l halofemoral tractiond, ¢lxvt @ Hagt A
4o & Cotrel traction®, A Hd¢ AfdE
Risser localizer cast® A48l owj, 4gx HFL
T=7} 53.3°9 4l e RYYIE HF
24.5°(46.0%)9 2§ A& F+ AJA LFE 2Y
Ast§ Jdebi gl
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