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Surgical Treatment of the Paralytic Scoliosis

Se 11 Suk, M.D., Won Sik Choy, M.D. and Se Hyun Cho, M.D.
Department of Orthopedic Surgery, College of Medicine, Seoul National University

Paralytic scoliosis is a disease characterized by its long severe curve and the continuous progression of the
deformity even after cessation of growth. It is also resistent to conservative treatment and more patients require
surgical treatment than those with idiopathic or congenital curvature.

Patients suffer from marked limitation of normal activities in walking and sitting due to imbalanced paralysis of
trunk muscles and pelvic obliquity.

The indication for the conservative treatment with Milwaukee brace allowing for skeletal growth in a straight
alignment is much limited and surgical correction and fusion are almost always indicated even in a young age.

This paper was aimed to review our experience with ninteen patients with paralytic scoliosis who were treated
with various methods of preoperative corrections and surgery from Jan. 1970 to Dec. 1981 and the following
results were obtained.

1. The average age when scoliosis was observed was 7.7 years but the average age of surgery was deferred to
17.7 years.

2. No treatment had been done until most of the patients could no longer maintain balanced posture in sitting
and walking due to collapsing spine and marked pelvic obliquity.

3. The causes of paralysis were poliomyelitis in 15 cases, meningocele in two, cerebral palsy and Charcot’s
disease in each one.

4. Preoperative average degree of scoliosis was 107.8° and the final correction was 47.9° (44.4%) with loss of
correction 3.6° (3.4%) after 5.6 years of follow-up in average.

5. The more severe the curve was, the more flail was the spine and the more correction could be obtained.

6. Preoperative correction was performed for 16 cases and Harrington instrumentation and posterior fusion
were performed for all cases except one meningocele with defect of posterior element in which Dwyer in-
strumentation was indicated. .

7. Breakage of Harrington rod was observed in two cases 1.3 and 3.8 years postoperatively but no problem
arose from it in seven and two years of follow-up respectively.

8. Significant pelvic obliquity was observed in seven cases, which were treated by Harrington instrumentation
with sacral bar or sacral hook and posterior fusion extended to sacrum.

Key Words : Paralytic scoliosis, Pelvic obliquity.
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upul g A F5r32 A3 Aol Yoy MAE
Rl 2 A3 BEFYoR dojun At HEHntFe]
A 54l vlatd 2o A3 NEE Y8R
gk, F Aol Bl olFox uFo Aol ALxE
4ol 2 qlated B BE GVIE YEA Hz A
7159 AAE HH e A EoH"REA A8Y
e FEEH WA E T ok 3te AP
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st g azE FHste Fdods 34 BRuste vpe)
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1. Z=i % 4y

12476 AA AedgtEd BYFA ey
355 AL 20549908 2F chulel A o)
BAZ 11.6%F AAsA) 01F $44 AL A4
& 206oh4 2407} R 1900 chate] ¥4 24}
Sgch 2A77E 194 12974 HE 54 70
4 ok,

o5 19418l WAto] thato] A, 4H, whale) Wal
54 Setstn 2AWLE F2F 73 Ao o277}
) #9% Xray® AES] YPE Ao X9, $X
¢32Eg Cobbos 248 + $¢F ZAE
A 4t sk g1k,

N

\:;!
2.
=3

m, 2oz

1, 98 ¥ o z

A

|
FeA BAre] A3 13AFH B T

& 1770tk HEEEE dAH 106, A 9
2 @4l Aole A glgich(Table 1).

2, ol&|Zt

BAAN BE BEAe) ga Ao Wy YA
Age 1A FE 174 AL HEdAL .74 ol
(Fig. 1), o] % ¥ el AQste] £&871747 712& 5
dolahrh 21(10.5%), 6~10 bl 7k 109 (52 6%),
11~15% Atel7d 6 A (31.6%), 21~25 #le]7} 14
(5.3%) 2 A7 ol B2 9.8'd0| % c}(Table 2.

3. opH|ef #el

Mo &g 243 ddez Xy Aoluiulzl 154
(78.9%) 2 7}3 ¥3ten adge] $%4F 24(10.5
%), *“dvivl e} Charcoto] ztzt 14(5,2%)& A=A
8t %i o} (Table 3).

4. 3o Hoy £3

W5 ¥4 FXE 4§52 (Right thoracic cur-
ve)ol 8(42.1%)2 713} Wt®, $8373(Right
lumbar curve)o] 441(21.1%), %2372 (Right
thoracolumbar curve)e] 341(15.8%), HFLERZ
(Left thoracolumbar curve) ¥ # 8 2ut= (Left lumbar
curve)ol ztzt 24(10.5%) 9 <olgit}(Table 4).

7 g ¢ JF HE5E $FL2TF] 8.64,
$F2FUTFo) 7.3, HFaFRFe) .57, 83
HFo] 7.37, A8FuFe) 7TAR HF 7.8719 H3
€ Y3 g (Fig. 2).

Table 1. Age and Sex distribution at the Time of
operation

Age (Year) Male Female Total
11-15 4 1 5
16-20 4 5 9
21-25 2 3 5
Total 10 9 19

Table 2. Duration since scoliosis observed

Duration (Year) No. of cases
Less than 5 2
6-10 10
11-15 6
21-25 1
Total 19

Table 3. Causes of paralytic scoliosis

Causes No. of patient (%)
RP 15 (78.9)

CP 1(5.2)
Meningocele 2 (10.5)
Charcot 1(5.2)
Total 19 (100.0)
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TEN Y2 A

N

YT 36.5C339%) 1Az &4

T =+ 41.3°(38. 3%),

Fe€¥F TAEE 51.5°47.8%) AF ZAEZE 47.9

194 g2 ¢4 JFPFEE 107.801020 4 (44.4%)2 3.6(3.4%) % A= 4% dehigid.
5 E 3 (side bending) ol ¥ A x (flexibility ) = 7t 2tE3Eol e DY X PJEWRE 604

Table 4. Number of patients correlated with the Pattern of curve

Pattern of curve Male Female No. of patient.(%)
Rt. Thoracic 4 4 8 (42.1)
Rt. Thoracolumbar 1 2 3(15.8)
Lt. thoracolumbar v 1 1 2 (10.5)
Rt. Lumbar 3 1 4(21.1)
Lt. Lumbar 1 1 2 (10.5)
Total 10 9 19 (100.0)

No. of Cases

4

izziai Male

B [:1
wan %%% 1

Fig. 1. Age of scoliosis observed Initially.
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Fig. 2. Number of vertebra involved and fusion level.
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7918 34 37} gAen

65.3, AdxE HF 36.7°(56.2%),

&
Py

UIEE HF
Fo¥F ZHEE

30.7°(47.0%), HF 2H=+ 26.0°(39.8%) % HT 4.
7(7.2%)° RAE EAe] Adslew, 80%el A 99°Atel &
S5l g4 ¢332 FF 90.8, AdEE 28.0°(30.
#F ZIAJ:=E
36.87(40.5%) 8 HF 5.2°(5.8%)2 RAHE &4 E B
e W= YT
109.6°, AAEE 33.2°(30.3%), FEF RA=E 5.0

8%), TE¥F LA EE 42.0°(46.3%)

Ak 100°e1 4 119°4tel = 5412 ¢

2%)9 ZAH%E
2 4¢3 F=E 3T 127.5),

E4do] slsdam 120°e M 139" 2ke] & 2 )

Adx+s 23.0°(18.0

%), TEF RAYEE 64.5°(50.6%), HE AAEE 62.
0°(48.6%) 2 3 ¥2.5(2.0%)% A= &40 Ak
1407014 wtFe) AR A7t 442 BT HF=E

149.0°, A4 =7} 58.0°(38.9%),

3(49.2%),

FEF LHEE T3
HE IAEE 73.0°(49.0%)2 HF 0.3

0.2%)9 2Hx £4¢ 5o WFo] AT 3159 7
$ FEF 235 W HEF AR Fed ol VIR

(46.5%), HF LAEE 46.4°(42.3%) 2 3T 4.6°(4. 7t 48 AS7 fdsld 2RV & Aoz ARy
Table 5. Average correction and loss of corrections correlated with the severity of curve
Number Average Bendin Correction Correction Correction Loss
Severity of verag aing obtained obtained finally of
of initial flexibility . . .
curve curve curve (%) preop. imm. postop  obtained correction
(%) (%) (%) (%)
60’- 79’ 3 65.3 36.7 (56.2)  26.7 (40.9) 30.7 (47.0) 26.0 (39.8) 4.7 (1.2)
80'- 99’ 5 90.8 28.0 (30.8) 31.0(34.1) 42.0(46.3) 36.8 (40.5) 5.2 (5.8)
100°-119’ 5 109.6 33.2(30.3) 37.8(34.5 51.0(46.5) 46.4 (42.3) 4.6 4.2)
120°-139’ 2 1275 23.0(18.0) 46.5(36.5) 64.5(50.6) 62.0 (48.6) 2.5 (2.0)
more than 140’ 4 149.0 58.0 (38.9) 67.0(45.0) 73.3(49.2) 73.0 (49.0) 0.3 (0.2)
Total 19 107.8 36.5(33.9) 41.3(38.3) 51.5(478) 479444 3.634)
=
™% ] -
L ] ’;'- ': v‘
’ \

‘L;‘

SEs Eh S

-

Fig. 3-2. Locahzer castZ ¢ Y R £¢F 49 87149 B4
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%l ch(Table 5).
Lh, okR R0 8 DY F4AH AT VFEE
8FT%0] 146.0°8 7H¢ A1 23T 117.0°,
FHRF o] 116.0°, +HFFLFo] 105.5°Id 2 +F
8&9Fe] 75. 72 7HA Atk AdE, 4% 24
= 3 2% &4L Table 6o 4] Rubel z2gph
Ted UHFert Ad FFeFUVFo] F4F ZAES
714 Row vy #AE &A% ggtck(Table 6).

o, 28 Uy % dn: 19499 $4F wIFst

ﬂ

ot

>

100701 8tal 31 E A Y 161 %

sttt $¢ 4 Localizer cast& A8 & o7} 9 <} 2 7}

2 e A4

4 @stx Halofemoral el & 5ol A3t on

a%F 19«

Dwyer instrumentation& AlAsgch, 2

%)l Turnbuckle cast 9} Cotrel 421§ ztzt 1418 A

gagon ol 5o A%

T€H Y= R FEF, IF

FHE 5& Table 7o) 4 Bt} 2ok, ¢4 713

5ol APd 14«
80°(54.0%)9 714 @2

Turnbuckle cast-&

A9 2.9

$41 2YE 9% ¢ AL

Table 6. Average correction and loss of corrections correlated with the pattern of curve

. Correction Correction Loss
Pattern of Number A.v erage Ber.xd‘lr‘xg obtained finally of

of initial flexibility . . .
curve curve curve (%) imm. postop obtained correction

(%) (%) (%)
Rt. Thoracic 8 105.0 1 28.0 (26.7) 47.8 (45.5) 44.6 (42.5) 3.23.0)
Rt. Thoracolumbar 3 75.7 34.3 (45.3) 34.7 (45.8) 31.7 41.9) 3.03.9
Lt. Thoracolumbar 2 146.0 41.0 (28.1) 71.5 (49.0) 67.0 (45.9) 4.5 (3.1)
Rt. Lumbar 4 117.0 51.8 (44.3) 58.3 (49.8) 54.3 (46.4) 4.0 (3.4)
Lt. Lumbar 2 116.0 39.0 (33.6) 58.5 (50.4) 53.5 (46.1) 5.0 (4.3)
Total 19 107.8 36.5 (33.9) 51.5 (47.8) 47.9 (44.4) 3.6 (3.4)

Fig. 4. Dwyer Instrumentation§ A& 164 dole ¢4, $+¢% L4
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v CotrelZdal& A|8q 1<elxe 31.0°(32.3%)E &
24 A= 7R w9k, Localizer cast7t <3
39.8°(38.6%) 9 LA =& J-&d v ste Halofemoral 2
AL 42.3°(36.5%)9) vl £¢H AL 4& FUA
o (Fig. 31, 3-2), A3F 39 A&E 712 F94% #3
1 e el 4 Dwyer instrumentation® AA3d FEF
62.0°(47.7%)9) F& BARE o HF a7}
57.0°(43.8%)2 ZAE &40 5.0°(3.9%) 2 w23 3

\ 7

| bl

Rod7} #23 214 a9 ¢4, $¢¥F 26

c}H{Fig. 4) (Table 7).

2l 2% AHE  F£¢F PHF S 549(26.3%)
x| A stel o Harrington rodz} $2(3 el 24
(10.5%), %49 A4 93] 24(10.5%), 4
ZaAd g FF4 Se) 14 jde 7tad §
AL 9k BEAA 95L& FAA T4, 32 4
a8 wAgeg g ed rodzt ¥R 24 2A
FA} olu] Ffgo] o)FA Uz FF 7d R 2

— 825 —



Table 7. Average correction and loss of correction correlated with the method of correction

Number Average Bendin Correction  Correction  Correction Loss
Method of verag M€ obtained  obtained finally of
. of initial flexibility . . .
Correction curve curve %) preop. imm. postop.  obtained correction
’ (%) (%) (%) (%)
Harrington rod 3 94.0 34.0 (36.2) 34.0(36.2) 44.7 (47.6) 42.3 (45.0) 2.4 (2.6)
only
Localizer cast 9 103.2 38.3(37.1) 39.8(38.6) 51.4(49.8) 46.9 (45.4) 454.4)
+ Harrington rod
Turnbuckle cast 1 148.0 66.0 (44.6) 80.0 (54.0) 80.0 (54.1) 77.0 (52.0) 3.02.1)
+ Harrington rod
Halofemoral traction 4 116.0 36.0 (31.0) 42.3(36.5) 48.8(42.1) 46.3(39.9) 2.5(2.2)
+ Harrington rod
Halofemoral traction 1 130.0 7.0 (5.4) 45.0 (34.6) 62.0 47.7) 57.0 (43.8) 5.0 (3.9)
+ Dwyer
Cotrel traction 1 96.0 30.0 (31.3) 31.0(32.3) 45.0(46.9) 42.0 (43.8) 3.0.1)
+ Harrington rod
Total 19 107.8 36.5(33.9) 41.3(38.3) 51.5(47.8) 479 (44.4) 3.6 (3.4)
Table 8. Postoperative complication e .
- [ e =
Postop. complication No. of cases Percent i} _m«g
Broken Rod 2 10.5 Tl o j
Superficial Infection 2 10.5 . g
Sore in occiput 1 5.3 .
Total 5 26.3 5
Table 9. Pelvic obliquity . .
Severity Number Average Correction , l—% %
of of initial finally vasbe Toma1chaiz Su  wms feate
obliquity cases obliquity  obtained (%) st *
2029’ 3 27.0 12.3 (45.6) Fig. 6. Functional evaluation of the pre and post-op.
3039’ 1 38.0 3.0(7.9) status.
40'-49’ 2 43.0 21.5 (50.0) 2u FEF LE 37 v AL 28Ye) gz
5059’ 1 52.0 22.0 (42.3) ‘oX 237 1464 wheelchaire] gto} BEo) %
Total 7 36.7 15.0 (40.9) # Aon BURgE 6elolA sAHYT Buglel B

8] FAA3 o]z FAVYeEE X8E WRE
8 A sk} (Fig. 5-1, 5-2) (Table 8).

6. F& - ¥ 71587t

24 A4 Bele BAel dolel £41 W F¢
F 2A71708 B A4S vEse] e e A%
& ddeh & 44 9XEA FRd A5 59,
wheelchair o] ©]A sk & 4 QU= WA} 2, T2
ueo] 2o, %ggle]l xee] AR VA7 10K

AL 8471 12412 F71s ¢l o (Fig. 6).
7. EvtdAle B

1949} Zub3 FF FwA AL 20001402 5]
Aste] Zb3o AF59) FAld )R Amrl FuE
ook W A& 7(36.8%) 1A AYsdct o]F 24
+(10.5%)+ Sacralbar &, 5(26.3%)% Sacral
hook & AH4-3le] HE7A] THYL dAsloany ¥
WEI FAlo] FwtAAE mA A X gA ) Sac-
ral bar& 4@ 1oE& €5 IR 24 2 2
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Fig. 7-1. Z9AAE 7HA 184 49
g T —

3 ;&ﬂ}

Fig. 7-2. Sacral bar2 $4% 339 Al

$3e ddou ARxAFe Azt F&F 47
Sacral bar & A AsHY T 2F 247 A4 24 %
zege AU} (Fig. 71 7 (Fig. 7-1,2,3).

&R YA B 36. THeH ¥ 15.0°(40.
9%)9 ZAE 9¢ F UslcH(Table 9).

&4 AL

Fig. 7-3. Sacral bar & AATFE 29 A,

O

vV, % % 2%

sl A EHEE BubA] Rt vl AWR A
AW R A4es as I Y FAFEE 289 $F
Y3 stAuty] R A HelAR AP TR ALE JHA
I Sl Bt ol TM ] &N R Q8o
HE7 AFY JEE AR dEoln FuF& X
B33 B2 o] A FIWAANE ZAHH Foiof
‘}5}3.9.!3).

293¢ 4oz opul9 Yo 2= Bonnett 5] 113
o o} a5 Aolulul st 644 (56.6%), Spinal muscu-
lar atrophy 7} 15 (13.3%), S2& 7} 124 (10.6%),
ety 2 (17.7%) 2 B35t 2% Brooks £-& 53¢
Z Zolululst 3244 (60.4%), Muscular dystrophy 7}
74(13.2%) 2 AA Zoutulr} A gekoni® A
¥ £% Aolviuls} 154(78.9%) 2 A k9] 2234

I

Leong 5 w4 &3 554 & #AE¢ A s
A AL MM 234 AlolE FF 13. 144
2 Bnscht. HAREe] AY 2olutulE 4 F 6
Al olAel] 8el(42.1%)1M M3 MR & AAdAx
HE .70 Sube] AP LY Fe & B 713 ol
€ d¥e) I3AAR HF 17.74 o129 2k &
o]l Ao WP 9.8 RV E A Ao
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velgd, a3 87 AE dE dFEL A Y
3 9 A viujg) FlYe At F o 2 A
EE X7 Az @A olEo] MFo] 7P E Lo}
Zldle ARG € A& =7A dget AR
WA AFH3E o]7]A R HPL FE AVxA
o2 Aeizhsle] vz WHAE & A4 Wy
Perry 5& ol2i ¢t nlu)§ S 443 A M8
F AU 94A% A9 2 AYAeR A% Atd
o] o sleq Il A NEE H5o-F o}
2 7z, Goldsteing mpujy &utF9 o=
ez SFYdaAg M2 E¢H I} BT ),
A MY ¢ AYHADY. OBriengL FAIKo)
Ed¥eol vlulAd F439 A4 F4E 2 e U
ole] 392 VAE $E3d 6499 %A X #A
& AT 549 29 Erleyd #AE 24 ses
Sectz Rasgeh?, HAEe] AYY 5499 X&
U9 ¥AF 447 B4Ry WAe Sigle] A&
4 A =H49x 14dE wheelchairol kel §F%¥ +
A Fden 24 e FURYE FEF L
fleol A& # UA=HNE £ Sidglel A 1044
T 2 B§o] uj¢ YAHE F AAE AL 5
slsich

g FUFL diF-fe] €3 XNBJE Y8
Buncht vlul4d &3¢ 713l Lol 2A27A
Milwaukee brace & €& % slov ¢l &9 A4
2AAA 4A& ZldeEle ¢ AR wHeln g4y
Az w4y 24 R FHHelzdtn A0, w4
U5 seA-Fo FAL E3d WYL 2AH2
2 2RPY A& FAsd ok 3 ol HAAHEFL &
F71%5E Hog AN epste AotA EA4E A xSl
o, AR g A wPE 1950dd o) F
Body cast, Halocast ¢} Button-wire <l 9] s}A € A
A Harrington instrumentatione] T4l =" A @& A
¥ 292 e e T F 2L e whye)
7 de] AbgEa e,

Bonnett 5 & &9t x7} 100°014 AT A$ 1AV
427l golx Wo] A A4 444 Halofemoral
A& AAEH Y Leong 5L 80149 34 F¢A
Ad& g, AaAE 94 100014y Z=s)
Al & o) 4 Localizer cast, Turnbuckle cast®+ Co-
trel Z1¢l, Halofemoral ¢l 5 & A A)8}4ic}h.

Fed AP FLETTo) gloew ¥E2FFo| AN
9 495 144 Dwyer instrumentation-g AA}3t o]
3] Mool 4] Harrington instrumentation® =}7} A2
oA g Aladd AT FHEE AN

Bonnett & whu]4) &1k3 @3} 374 o 4 Halofemo-

ral Z<ql, Harrington instrumentation® #&¢o 2 3
2 A3 548 2AE 53%, T¢F ZHE 65%, H
T RAHE 5T%2 8%Y RAYE &4HE& Hiusgn®
Kane§& 3044 +&& A3y 44 32 AF
112°¢il 41 Halofemoral Al 2 2 49°(43.8%)2 =42,
=% #eF }F X 54°(48.0%)9 A& Hust
e, O'Brieng& $43 BHIFEr HF 93, $44
Halopelvic Al & AA3te] 80% < 24 &, B3 4 - ¥
W fied AYT ¥ YT 8% ZALE L8y
2.} Harrington instrumentationgte 2 &= 47% ¢ =LA
E gt 9z Eigdn 2|, ARES 44
A FF 107.89 & ¢4 2P A 41.3°(38.
3%) +€¥F ZAES 5L.547.8%)HF ZHE 47.9°
(44.4%)2 M 3.6°(3.4%)9 RAE &AL ey
0w Harrington instrumentation& AA|& #A$ 4%
¥ ZHE 4.7(47.6%) 3F TAE 42.3°(45.0%) 9
A4 g A4

O'Brien5& Z7t A% vlulyg &0Fo)A AFy
23 9 F¢E FAG AAHAM F2 FAHE ddde
B3 3grcs® = Dwyer instrumentation &2 gt
=& %A 32 +F 4% Harrington instrumentation§ &
o]3le 2 x&3lq Dwyer instrumentation®l A3 § 7
+ 24949 F e ¥F FU5E FAY 5 Adz 3
4. AZAEE $83UT9 ¢£otFE FUHY 194
4 Dwyer instrumentation & A413 e 47.7%9 +%
¥ Y& 48 4 319w Harrington instrumenta-
tion & AAJ32] ghgton} 2ube) AL fA=%d.

O'Brien @ Yau¥ vluje] ¢ 39t5L B4 2840}
¥ 7 FRE A FFATE Y Fo] iy R
7183 ¥4 U=rl o3 Qe vhuly a9z
o Fe¥F e YA Wxe sl Leongs e &
5ol 7%, R CARFeA 12.5%E'", Bonnett
5 27%Y, Gucker+ 56% 2 B2 stged? AAE
o] A2 199lojH ¥R LAHA A%z 24l
4 Harrington rod7} #ejg@ v} LA™ F4] o]0 F4
o] o]FA Uz 2F¥F A 7 R 297 FA¥
A7} )2 FAYel glorz EHU AEE YA
a2 e skl

vlul A &gk e AR Wy Hrt 53] AL F
WAALE 7R sle] SHukelel EAE FYUA FA 3
A E&e A47E slo] o9 ABs AUF A8 e
S & 4 9t}’. O'Brieng °]2q Zul7 A5 A
B3A] o #Y¥UE AAE A TYRol 2
de 2dH E77 $AE = AFHEE o A2
Aol @7t Yoty 39w Dwyer instrumentation
R AR A4 FUFEel Mg FL& A5 34
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t}i#1319 - Ferrarettox 30 9] #zle}A Halofemoral
Ad R HEE 2 /YL AU e T
A 25~89el A F&F 519 BAEE dsid 4y
27, O'Brien5-& 39419 #AF £ AT 419 T
WAALE Tedle 8% ZAEE UG AAE
X 2do) A Sacral bar &, 5 9|4 Sacral hook & A}
4% Harrington instrumentation ¥ A&¢ Z¥¢ 2
g AAEY o4 BF 36.79 THAAANN £
EF 15.0°(40.9%)9) ZAEE Aslch.

v.d &

HAEL 12970 Aoy d AYggdA &
2L AR oY A3 Z9F #2209 F A7)
7Hed| 1949 164 12974 HF 59 7704
7t8 FA1E Bsle o)E9 A3, A, B9 ¥4 o
Axol &% ARE viw PESA e & A
£& dgith

1. HFe Wyd WA JFAHL .74 sl
g ago) Ajdd Q¥ 17742 Wi %A
7t ARE %A AzEgd.

2. BAEL A Aolrldle AN MFEE AW
T A2 A A AFel FrrsHA A R ¥
F2 YL AS 5 9 92 A Red & AL
LA A 8E A2t

3. whulel Yl Zolululzt b4 wol 1541(78.9
%), 28ol FuFA 24(10.5%)92 HAdwv] e}
Charcot®e] 2z} 14(5.2%)4 A=A slsict.

4. 3o Bopl R A SFF0Fo] 84 (42.1%)
2 b wd2y $4e a @ 58 guie AL F
S et

5. 1949 £ HF VT 107.8° 9 Alde
36.57(33.9%), F&dH AT 41.3°(38.3%), ¥ &
AR 51.5(47.8%), HAF IAE 47.9°(44.4%) & 3.6
(3.4%)9 2= &Ae] dslch

6. HF=7t AYFE 37 fdsie ¥ uF
= A

7. o] 100°018a) 3 & Alggsta Ao &
£H 2 FA <& A sgt. Localizer cast & 9
o, Halofemoral 73214 59|, Turnbuckle cast 2} Co-
trel A<1-& 242 1A AYsign F945E Fud
1 °llol Dwyer instrumentation& Al A] &t o] ] A of ol 4
Harrington instrumentation3 *u} $3<-& A3 g
o},

8. Harrington rod7} %22 o] 24 glglew z
71 FEF 19 4719 2 33 10093 LRSS

Y Zzt 7d % 297 FAAS 32y 20 5%
o) Wy st

9. 2000148l U ALE 7HA 7 oo of 3l} Sacral
bar %+ Sacral hook & A}-4-3}4 Harrington instrumen-
tion3! HEFE ZIY FHFHEE A8 gZ2gw
¥ A3E 4
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