NRFEA A Y KRE B YRR

AERER BRAR BENAPNBHE

€ H - ZEEXER-ZTHEX

— Abstract —

Supracondylar Osteotomy for Correction of Deformities of the Knee
in Poliomyelitis
Yang Kim, M.D., Byung Wan Ahn, M.D. and Duk Yong Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul Natlonal University

Supracondylar osteotomy was performed on 78 knees in 65 patients with poliomyelitis for correction

of deformities of the knee at the Department of Orthopedic Surgery, Seoul National University Hospital,
during the 16 years from january 1963 to December 1978.

Following observations were made from the review of statistics, technical problems, and complications

of the operation.

1.

The ages of the patients ranged from 4 years to 28 years, the average being 15 years. Two thirds of
the patients were in the second decade.

. 37 knees (47.4%) had flexion deformity, 19 knees (24.4%) flexion-valgus deformity, and 13 knees

(16.7%) flexion-valgus-external rotation deformity. The amount of flexion deformity ranged from 7
degrees to 90 degrees, the average being 22 degrees. Valgus deformity ranged from 3 degrees to 25
degrees, the average being 12 degrees. External rotation deformity ranged from 5 degrees to 30
degrees, the average being 18 degrees.

. The operative techniques employed were categorized into 5 types. The most common type was a

closed wedge hinged osteotomy (Technique 1), which was employed on 50 knees (64.1%). Satisfac-
tory results were obtained by combining other procedures, when necessary, i.e. pre-operative skeletal
traction, Yount fasciotomy, high tibial rotation osteotomy hamstring transfer and epiphysiodesis.

. The time required for union was the shortests in the Technique 1 group, and longest in the Technique

11 group, a complete osteotomy with bone shortening.

. The most common complication was stiff knee, which was encountered in 10 knees. Residual or

recurrent deformity was observed in 4 knees, in 3 of which hamstring transfer was recommended but
was not consumated. Delayed union was observed in 3 knees in the Technique Il group (closed wedge
complete osteotomy) and in 1 knee in the Technique Il group.

Nonunion occured in 1 knee in the Technigue I group. The incidence of complications were

higherin the Technigue || and 111 groups, and lowest in the Technique | group.

Key words: residual poliomyelitis, supracondylar osteotomy, deformity of knee.
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AFAAY AEFEE WYY A& dstd del 4
g3 ok sobshl FHFo2 o €AY WY
< dd AYAAY vPE oA d9,0]Y YL
&9 A F¥st, 2elm 28 A (motor reconstr-
uction) o} v}, B27] 284 AAZEA (prerequisite
o] He}, K3 AFAF vhlAe AES THFUYUA
S5 o] § $alg) wAste ol Aol AAHNA lo-
cking 5o <14 X (stability) 7} #4018 2 a3
o Wy Axq AF Adeld At A (cast
wedging), 2271 % 233 Yy Yy sgHoe
Yount % HRLINHK (fasciotomy ), $75 MEILIMN K
(posterior capsulotomy) & ERATHAMENE (so-
ft tissue release) o] 8l.0v}, A4t AtedlE
9 W LY)B#(Supracondylar Osteotomy) ol &
Estedof et ol FAWY Y AP YA WYY
W ggko 2 A4 W (compensatory deformi-
ty) & ubEe] Wy ayYsl J5 AL e W
Ho|c} 6, B3] doirhulol e AR WY AR
8o ¥4 (skeletal deformity) o] = w, ut
vl QAL oA (stability), 53 S5 hi-
nge §¢& A=elA (disturb) &7 o] ndHo
2 A3 opuk o] #4% dA wold Pkl ak
A Az A gL Jled EAYE 2 A
I s EHS),

Az 1963 W48 1978 W7k 16 W A ta
WY Byl JUG Lotvhy] Rt 29975 Wb
UERE A 6599 78 €A ey Fz
A4Aa g4 $MEd & A3 E wuste vl
=},

0I. 5 8§ # 4

1963 19YE 19784 124%7kx 1617 A
Hetmdd AYsjol 4 x| E BMEDHKE e
< 4ot gal 657, 78 A Hely Y4 H
3 X-4 FER FAoE o, AW, WY, +eu
WA, P95 Sl dsted marsid el

1. 98 8 dREx

73 o7t o’ gale 44 dARow, 1 e
7t B2 Ay 284 dARA WFAPE 15450
A B 65HF 1747 108902 s st 109
7t 45" o= N9 69% § A 319 =H(Fig. 1),
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Fig.1. Age and Sex Distributions.

AYEEE vd 32 2573 (30 €34), A7 404
(48 €33) o2 Y us} 1:1.7¢]55. & BAF
A Aotuli] olMAH L FFE 240, o] BF X
45e WARAY AL An 24 HY 2610
2 9F 13l

2. Wy B8

FTEHYol IV wRU(47.4%) = AR wow TT
- Yol 19 €A (24.4%), FTIZ -9k S8
Aol 13 2R (16.7%) ol 3L, o4 4l7tx wHe]
AA 9 88.5% = A8 AL FAstqch 29 o
Yoy TEX-NAHY 5 €A, TFX -3
AWY_1 e, dHAEY 1 e, €44 199
A, A -9 1€ el = (Table 1),

Table 1. Types of Deformities

Deformities No. of Knees

Flexion 37
Flexion-valgus 19
Flexion-valgus-external rotation 13
Flexion-external rotation 5
Flexion-varus-external rotation 1
Internal rotation 1
Recurvatum 1
Recurvatum-valgus 1

Total o 78

HYye AL FTIAUYo] A& 764 3 90° A
A WFE 22°9on, Au¥e 3°~25°(YFE 12°),
3 gAY S 5°~30°(¥F 18°) A =H(Table 2),

3. saYy N SEHAY

AP AEE WMEDRR] €42 &3 Zel o
A7 gyoz AHY 4 sk Table 3, Fig. 2).
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Technique [

Technique | Technique 1

Technique K

Technique ¥ Technique V

Fig. 2. Techniques of Supracondylar Osteotomy

Table 2. Amount of Deformities

. Amount
Deformities
Minimum-Maximum Average
Flexion 7 ~ 90 22¢
Valgus 3 ~25 127
External-rotation 5 ~ 307 18’
Internal rotation 45° 45°
Recurvatum 5 ~ 15" 10
Varus ©15 15’

Table 3. Techniques of Supracondylar Osteo-

tomy
. - No. of
Techniques knee
I. Closed wedge hinged osteotomy 50(64.1%)
with Steinmann pin cross fixati
on
I. Closed wedge complete osteoto- 11(14.1%)
my with pin fixation
B. Complete osteotomy with bone 10(12.8%)
shortening and pin fixation
IV. Open wedge osteotomy 3(3.8%)
V. Two stage osteotomoclasis with 4(5.1%)

pin and plaster technique

Technique [ one stage 2 closed wedge
incomplete hinged osteotomy & % ¥ 3% 27
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.bone)-& $AE 3 wedge ¥ closed =

2] Steinmann pin .8 cross fixation & W o2
7F gl (50 w4, 64.1%) AHEa Wfolddcl o]
o) wedge 8] apex$] cortex ¥ YA ¥EH, HEE
Xige] FoAne A5 44 F4F(cancellous
impact
84l gl 49 orange rind osteotgmy”% Vit
B2 el A AR, o] TAH T FHelv o7
A FeaA gsket.

Technique [+ one stage & closed wedge
complete osteotomy & 3ti Steinmann pin fi-
xation & & ¥H22 AH(hinge) & HEA Y2 &
AEE F IS WYY A2 A¥Nan Woys
+ Aol o] Follt 444 Technique [ € =AY
ekt €4 7144 44 (technical error) & &
9 oA st AER ASE TP LA, 11 &4
(14.1%) s} A A8 8} =,

Technique K2 S44 TFH Y4 Complete
Osteotomy ¢+ vl #¢] bone shortening€ ¢ AL
2 4AYF ¥ ¥9¢ YA (resection) 3l=m, FIN
€ AU (impaction) A7) A2, 10 £33 (12.8%)
Al A g sl e

Technique V& open wedge hinged osteoto-
my & apex$® cortex§ hinge 2 wedge § Welx
A7l bone graft & AYsle WHo2 99 spri-
ng osteotomyllValai % &9, 4HHeoe YL
32 Ferh o €42 3 €%U(3.8%) 44 AP
et

Technique V& two stage osteotomoclasis®’
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24 A4 MRRez ¥4 A ¥EE 22 pin and pl
aster techniquel®2 Y F 2~3F o os-
teoclasis § A9 BHFE 4 €24 (5.1%) 4 4
PErgdt.

7 9y 2F 4% A3t 4a¥de daAig
g,
1299 JANAE 4F A4 ¥ BEOR
W& Ay, o)F 9944 F&E T4 4
gagdos, 39 AL HER Algsc).

A A & A FY RS Ao 4
2cm 33X 8.5cmE HF 5.7cmeojgl}.

TEA s T BMEDRER DR AP ol: 6
EXA(7.7%) ol E3hstgdon, UnR 72 ¢RHAA
€ %E & FA A9stdel, olW @] g
 4¢2 Yount ¥ HFMIIMWO] 24 w3y, biceps
aponeurotic lengthening 2 +33,REFENIAE
(high tibial rotation osteotomy) 9<% %4, ha-
mstring transfer 5<4%4, epiphysiodesis 65<¢
#A Folsl=H(Table 4).

24l FF AN FAN FL YRR AYL 4
FE2A & %Y Triple arthrodesis 17 4], Tendo

Table 4. Combined and Associated Surgery
on the Extremity

Achilles lengthning 114], Jone’s operation 6
d§ A%, 2P R TPt Souttor ¥
WIWH 64, Campbell 4 4~ 54, Salter, Ch-
iari, Pemberton & MER)BAK 7 4], Ober-Barr
¥ H#$M(erector spinae) WHMHK ¥ Thomas-
Thompson- Straub ¥ A MM (external oblique
abdominal) Bififfe] 44, 222 BEWRHR KK
(lumbodorsal fasciotomy) 2e¢f $o¢} 1%1t}(Ta-
ble 4).

4. TRIA W BVYS

TEF T4 203 AP ¢7) 9% sEF
A% AA, Steinmann Pin A o Feaja 4
AAA Y A& 27 gob wste(Table 5),

Table 5. Union of Osteotomy

Time Interval from Operation

Name of procedure 1::;::
Knee
1. Yount fasciotomy 24
2. Bicéps aponeurotic lengthening 2
3. High tibial rotation osteotomy 9
4, Hamstring transfer 5
5. Epiphysiodesis 5
Foot and Ankle
1. Triple arthrodesis 17
2. Tendo Achilles lengthening 11
3. Jones' operation 6
Hip and Pelvis
1. Soutter fasciotomy 6
2, Campbell’s iliac crest transfer 5
3. Salter, Chiari and Pemberton osteo- 7
tomies
4. Ober-Barr erector spinae transfer 4
and Thomas-Thompson-Straub ext-
ernal oblique transfer
5. Lumbodorsal fasciotomy 2

Operative to
Technique Cast Pin Beginning
Removal Removal of PT

Technique [ 6 wks. 8 wks., 8 wks.
Technique [ 9 wks. 9.5 wks. 9.5 wks.
Technique I 10 wks. 10 wks. 10 wks,
Technique V10 wks. 10 wks, 12 wks.
Technique V 8 wks, -~ wks, 9 wks.
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2 +¢EAYE ¥ o 4a¥H AA L cross pin
A A7 £a5E A7-¢ Technigue JolA HF
Zzt 64, 852 w@toew, Technique B % Vol
A e BEF A 104, 10FE AR B €
A BE AL Ale dFEY A0 b TR
WY Z A4t A gst] §Fd gds v
3717t YEdd

WY a4 J=ddA v AFHUY (residual
deformity) £ w¥9 %ol 4 ¢33, HazA
(overcorrection) o] 2€33 Y. AHHY 44
YA F 3ed@ L AFEE o]o hamstring trans-
fer & At ov A= F§o2 ol F Agx] o4t
R At+E % 4= Y] dnaysigdeyd ¥
o A3 AYPs ol Fol®, hamstring transfer§ &
ez 1o Fgadol F48% TIEY(90°)0] 3o
FAAE T kgl UREE o 2ol EA
(undercorrection) 3}¢j, €% cast wedging &2

AR 2 Aol

P AL ARYUY 4534, dad 28R
2ol A FFH L(stiff knee)o] 10$RE2 3
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Table 6. Complications

L, Technique I | | N y Total Incidence
Complications

1. Delayed union 3 1 4 5%
2. Nonunion 1 1 1%
3. Residual deformity 4 4 5%
4. Overcorrection 1 1 2 3%
5. Stiff knee 8 1 1 10 13 %
6. Persistent effusion 2 1 3 4%
7. Persistent pain 1 1 1%
8. Migration of pin into joint 1 1 1%
9, Peroneal palsy 1 1 2 3%
10. Wound disruption 1 1 2 3%

Total Incidence 18(35%) 6(60%) 4(40%) 1(33%) 1(25%) 30 38 %

sz, 42 FHH 4&(persistent effusion)
3, wEAA 244, 4¢3 ¥l (wound
disruption) 2<%, Ad4Y 434y, F 84 1
&34 5o] izt 2¥be] Steinmann pine] %A
WE o] Fd A47t ledl, +¢F A4Aq 58
24% A4 1934 Ao, A% A4 7 (de-
ep wound infection) & ¢i3l=(Table 6).

459 ANA ] Y4E-2 Technique [ Ko
A agted, VoA 73 Agid. A4 4¢3 #4Y
2 Technique T4 743 skel,

o o &

&olupulo| 4 @3] WYL ALFLEY vhule) F
F29 FHow g FIHY, iliotibial band
FHoR Qg TT - -AHY, TF2Y vh
2 A& sy (recurvatum) $o] HEH HolH,
o]yl mHolt FaH o WY HE o)X W
Bex on, di2t ket FH3 BEE A 2
ANE § 4 Ach468, oleig Aulst o A&
Az ol gl 3 AAE 234 FHYs 2
A s, olg aYW T3 WLUAR] Lashi
R4,

d'Aubigne” & €3] 45° ol 4 FTIHYo)
& ool = #FMMBMIMK (posterior capsulot-
omy) 3 KESELUBKE Jsid 2 A5 E o
gtz nastgdch. Connerd) & 154 o]4+8] g =}ol
Ax BEDRHRE AP, 2 olAdd Fel e +
Aol AR 2427 vRYH A (manipulation) o
2 3¢ A% d9dm nasigicl. Brettde 4a
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719 B A Y3 BMEVERS A2 HYo]
eta g s

£ WYY FHdAE Avd FHYlAE et
Yount ¥ FHELIR-& AP3l= Yasd deep po-
pliteal fascia} biceps aponeurosis £ Aw}s}n
o 24 MAHA %+ AdPYel sl £ v F AR
2} YA E oloj4 BMELIENE A5 gstod, #
FRGRUIEKT S Sl = A93] gtsh. 2 olf2e
A, ohvlx) €J8 Y posterior hinge § A EFL
24 stability & #A 83 recurvatum¥ o W3k,
4, AEY AN 2 MELBHK B3 closed hi-
nged osteotomy(Technique [)¥& AN En A%
s Beb zkwsta, wES Ay sEolt 4 A=l
FEPE vlaA I 3N(6F) o] o] RY & Yo,
A, DERN Agstd FA A4 routineo® 4
il A< modified Yount % HHRUMKKZA,
soft tissue releasec] ¢ RAFL HE o] Fox)
o, o]ZAE AR 4t FA4HYL ofvtE 2 o]
49l soft tissue release ¥ #75MIEEEIMK =4
E 3 235" ¥ skeletal deformity 2h& A,
YA 2 technical errordl Y& ¥+ ¥ APE
AEea] ¥Eo8A £F stiff knee B minimizes}
2, dAH EF #SRNHBUMKN A 3P E 9
A A o] oF sk ke B EWERA A+ Y8R REES
FA #REE AR T3 Y 5 slo=
2 v EA A} Y FA el (circulatory disturba-
nce) ¥ dud 4 A+ 59 AFHe] Atk

g WY9 Yl hamstring transfer 2
muscle balancinge] H=tgoa4q (&L vl 2 mo-
tor reconstructionel £ WY IHo] AYFo24)

A
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ARAY YA RE Y F AL Holsh A% F
£ WYL TI3UY S L] BEYEA ¢ =
Falgou, a8 FAa A F Hoked hi-

gh tibial rotation osteotomy$1’=z4 aA s} o}

w43l (X#, recurvatum) H¥YL TWER &L pr-
oximal tibiadlA @A sls Y asld Heyman
tenodesis ¥ ¥ g3t}

F&o €42 1878W MacEwen o] ®ik(cune-
iform) AFEEL& APE o] F YA (transverse), A
¥ (linear), ¥¥ (circular), "3 (block), 42 (pi-
vot), 2%, 4% V(telescoping V)2, el¥(spr-
ing’), ¢ #@=As)(arange rind)!) FEE F A9
wilo] k=] gt

2 gl AP 42 closed wedge incom-
plete hinged osteotomy (Technique [) 7} 3%
gho] A= 9] £, o]+ Osgood 4 controlled ro-
tation osteotomy 9] ¥ sidielzlz & 4 AR rhe]
£ 9% sfon & UEE F4E7] FALA
¢ 7cm A4 3AAFE stn(Fig. 3), Yy el

Fig. 3. s 3AiAY. A5# {2

=l dag A4+ Yount ¥ HIRLIEH & €.
A st dhe gFo s s(base) F FIL B
(wedge) o2 THE AAsol apex 8 cortex®
intact 3l4] hinge & 37+ He] Fasieh ols £
o}Z, 53] Lotupu] gAY F2 okF dFli atrop-
hic s}=.2 R -F(drilling) 32 %2 AY ¥ T3}
7H5 it B2 dolA ed = ZAA(orange rind)& W
7Ne Bgor Fun 4402 AAstw 249 can-
cellous bone & a2 & 3AF 3| wedge & close
g o impact SA s, Y(wedge)d A
(base) © Py AFolx g3 W& upFol
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two-plane correction & 7}5 3}y rotation o+
2Agslch. apex s #9& hinge B ¥A4 mA4
green-stick fracture & gtEeo] FE2-¢& %A A3
w4 wedge 7} close 5" controlled correction
o] Rtk o]o] o] LAY A4 steinmann pin &2
cross pinning &x(Fig. 4) T T&& o4 TFH

Fig. 4. Technique [ 9 of : (A) 21°8 F3WH (4
2) 4, (B) posterior cortex+ hinges
274 closed wedge osteotomy & 3¢
&A% cross pinninggiod, C) 6 FF 4
2Ed AAstT FEFY £ ngH
AARENAPERE B15% 4
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Fig. 5. Technique [ 4 o} :(A) complete osteoto-
my ¥ cross pinning o=, B) €% 8%
of #4388 £ RelA %z, C) £F 17
Foll A ed g3 4Aol B
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AN HagF Ak, L8472 20~ 30
o gt Zbe]wl F3Hsd el

A48 £ sty FHHYY AS +Ed WA &
g Aol 4 ZA sls AAl FEAE 4ol EL o
st ekE Aol e} thd 224 of(leeway)rt
Jgeomg Sute] sjn BEdogw Fuksigich olw ul-
¢k J1gd ¥F9=2 apex® cortexzt whA FeAw
complete osteotomy v} =3 el H EFxo] displ-
ace Hl i EAM(control) 7t oj ¥ gAl«c},

closed wedge complete osteotomy (Techniq-
ue ) = AA#(hinge) glol %A A EFstd e, B F
F 2E%4 EA(control) 7t o LF Uiy A
Z3} gl JUg BHe] YA ¥%: +EANE ¥
4 A =H(Fig. 5).

Technique N-& transverse complete osteoto-
my ¥ bone resection-¥ 3ti F3se] impact ¥
& telescoping {1 F A ¥3ld cross pinning %
Az S4G% TIAYe] Y& W F2 Agsod o
2 52 Y 71 3EFel, WP g T4 mA s
7] 93t ApEsgde}l, o]A 4] VAR @AY
£ (control) 7t o] Yk

Technique V+ open wedge hinged osteoto-
my 2 el s &R vl sl 7] Abe] whE s AL
o] % ct&tx B4 Hatd AbgE gl o€ cl-
osed wedge 9 4l W&kl apex & F3 incompl-
ete transverse osteotomy & & ¥ o] hinge®
wedge & ¥ bone graft 3 A3l oz 44
spring osteotomyztm 3= 1) YAHow Yuy
< &3 %erh

Technique V& Moore®1%11'e] osteotomocla-
sis ¢} pin and plaster technique & ¥ ¢35t uty
224 McCaroll, Crego, Irwin 3¢ W= % @FTF
BIBEWY €43 4 zelet gl ol =lA
=9 % U4 2E A 1749 pin & W, 2 4be]
ol 4 wedge &2 transverse & incomplete os-
teotomy & 32 4 %ol pin €& EE(incompl-
ete) A1A, Y F HF 2~3FF osteoclas-
is & 3l U anteversion T EAlo] oYY 4
3+ el eH(Fig. 6).

BEY Al gRA> A EFFE 2] FolXn
¥ A &wo] Yo hinge§ 977 41, ® canc-
ellouso] Bep 2 Fggto] wen d¢g, £4¢
o] & 44758 e dAe] W F ok
ot £ FA Hel stiff kneed] o] R
o, & WdoldAde A4ES S NERe AA 29
AA APeden, gRddo2NY YF 5.7cm 4
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NEE AL AEE
wlo] o et
Abraham?’ §& :ia e FIHHe] 30° o4y
W o] & WA mAMk gotm shded, £ ¥4
ool A5 a2 olol Fslgirl. :
43 3% incomplete osteotomy 7} complete
osteotomy ¥t} 4%+ &4 (operative trauma) °]
A3n 24& P EA(control) & F U] AHe|
Foglel dA4E 4 sigded FAEAE T4
254, Ad¥HPe] complete osteotomy & B -Fol
A ek eb(Fig. 7).

Fig. 6. Technique V¢! sl :(A) transverse osteo-

tomy %} proximal and distal fragment °il B

uhe pin g HnEdel A JuH IR

ch. (B) 2% pin 4bole) HugdE AA Fig.7. A% A, Bol4l $+%¢& Technique [, &%
53 osteoclasis & 3} anteversion 3} € 2 Technique [-& A8 3 bilateral fle-
WY-g FAlol Y o4 g R o xion contracture 339 €% 15%F 4,
Az, €) 6F%F Axdd 4 pinAAF 32 8 £Ae] Holx, #AFE AdE
Zge] i+, gto] malrh
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7 Be YW F L stiff knee & vl 3] E4F
#t(manipulation, brisement force) & 8% %
10 Aol Helch ol AEY YA UF wop
gy ute] A& FA4, cross pine] FAFWNE &
35 A EE AE ZolH, ¢E4 E4o] AAY Ad
oz A zte] Ao dE, 2R +EF
22 5st B3detd FANY ZL FH42AY R3]
sl dEE AP Aeld, = VT g2 $E(mu-
Itiple operation) & =7 7Wdl A&H oz 253}
o EelaAlmst A} dEE At FAH
vl A 3 g FHES] YE A gt ¥
AAe e nasAE Xt 25 ld & F€4 o
o} stiffness 7} gl =t ol o}

Abraham?’ 52 437 4ot B EFEE sleiet
X hamstring 3 € 4424 Y FFYo] o
o] AP cta st X WA AE AFHY
40l F 3ol HTEX 2L FYl A3l hamst-
ring transfer § W3 gd.ov Bt 2312 o} ¥
Yol Ay oz, 2F lddAe JFd FETEE
w83} ¥ hamstring transfer ¥ 3. AF9Y
o gojA 1ol AN 538 o A

v = 2

1963w 1YW e 1978y 12¥w7tx] 16 Wz A&
AdudYd Ayl A gt Lofvbe] Bat KR
B ELUBH 654, 78 A% €4YY SA
A nas 258 ey Fx 9 Eds 55
9 ste] F¢E4 A g3 2 AEE do+eh

1, dFEXE 44014 2847AX509, 1047t
45 94 (69%) o.2 7} mskeh.

2. A3 UYL FTFHY o] IeFHU4%)
274 gk, B3 -dubig o] 19 w34 (24.4%),
FTH -9t -oAHY o] 133 (16.7%)H2H, o]
4 37bx] WHo| A 88.5%F AYEE A
th, H¥e FEE TIEY 7°~90°(FT 22°), 94
WY 3°~25°(YF 12°), AHAHY 5°~30° (BT
18°) gtk

3. A998 +4Yde 2A kA fYeor R
4 4 Ad &, closed wedge hinged osteotomy
(Technique )7} 50 &3 (64.1%) 2 7t &3t
od, Rezd ¢ A, Yount ¥ FHBLIMK,
hamstring transfer & ¥ isld $2 A3 <
o=t

4, T§do 4La3E A& Technique Jo] 7t
A wgtow, complete osteotomy with bone sh-
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ortening (Technique I), open wedge osteotomy
(Technique W)l 4 73 &3l ‘

5. ¢EF 4T $¥HF o8 stiff kneest 10
€3A 2 7B gsteh. AF WAL AddYo] 4=
HANA Adglew 2F 3EI}HL hamstring trans-
fer ¥ &4 Sotwd Aol 4 Agieh. Ad§FHE clos-
ed wedge complete osteotomy(Technidue 1)l
4 3¢#4d, Technique Kell4 1e3d At ¥
442 Technique 14 1€ A3l

6. Aolubv] Ao Fad WYY A YA X
BE ELUEKS Z34q ndelst. 2y 4
Ad 71Ed FAE 483 sk stiff knee,Zod §¢
% g7 P FE A 4 A 4 F
closed wedge incomplete hinged osteotomy =

P Fgge] wam AT Hiiolztn 4dd
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