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Our Experience on Leg Lengthening by the Ilizarov Technique
— A Preliminary Report on the First Seventeen Patients —

Duk Yong Lee, M.D., In Ho Choi, M.D., Chin Youb Chung, M.D,,
Kye Hyoung Lee, M.D. and Han Soo Kim, M.D.

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

llizarov device is a circular external skeletal fixator with crossed transfixation wires and connect-
ing rods. Its stability depends on the tension in the wire and the spatial orientation of the fixator
frame. It provides extreme versatility for correction of three dimensional complex deformities in-
cluding angulation, rotation, shortening and translation.

In an attempt to identify the various factors that contributed to the outcome and the complica-
tions of lengthening, we reviewed the first 19 cases of leg lengthening by the llizarov technique in
17 patients with leg length inequality or dwarfism. Simultaneous correction of the three dimensional
deformities was also aimed at in 13 patients, and osteosynthesis of congenital pseudarthrosis of the
tibia in 2 patients. Follow-up periods averaged 1.6 years, ranging from 1 year to 2.8 years.

The results were summarized as follows :

1. The amount of lengthening averaged 5.2cm, ranging from 2.0cm to 9.8cm.

2. The percentage increase was 27 %, ranging from 9% to 58%.

3. The average healing index (month/cm) was 1.3 months/cm and it was higher in the groups
that had premature consolidation, complete osteotomy, single level corticotomy and neurologic
compromise as compared with the groups that had adequate corticotomy, double level
corticotomy and no neurologic complication.

4. The desired lengthening was obtained in 14 cases. Simultaneous correction of the deformities
and osteosynthesis for nonunion were also achieved satisfactorily during lengthening.

5. There were sixteen cases of problems(84%), which were pin tract inflammation (7 cases),
Transient senrory change (3 cases), knee joint flexion contracture (2 cases), nut breakage (2
cases). There were thirteen cases of obstacles (68% ), which were equinus deformity (5 cases),
premature consolidation (3 cases), pathologic fracture (3 cases), and delayed consolidation (2
cases). There was only one ture complication case.

In conclusion, the Ilizarov technique was very effective for leg lengthening in children, particular-
ly when three dimensional deformities were combined with leg length shortening. But a thorough
knowledge of the Ilizarov technique and meticulous care during lengthening are mandatory to pre-
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vent the pitfalls and complications.

Key Words : llizarov technique, Leg lengthening.
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Table 2. Result according to disease pattern

Disease No. of Obtained P.L.* H.L**
Cases Length (cm) (%) (month/cm)
Epiphyseal injury 8 34 15 2.0
Cong. pseudarthrosis of tibia 3 4.7 29 1.1
Cong. fibular hemimelia 2 8.4 35 0.8
Achondroplasia 2 9.7 56 0.9
Morquio’s disease 2 7.0 52 0.9
Cong. posteromed. bowing of tibia 1 2.6 15 2.8
Cong. coxa vara 1 5.4 14 1.1
obtained length (cm)
* - Percentage Increase (P.1.) = x100(%)

original length (cm)

total treatment time (month)

** : Healing Index (H.I.) =

obtained length (cm)

A0 NEAe FHe W] uiAfA Y= F
9] &4 ot
2YAZY IAF I A= Y9RE 9
A g4H AAFFAIEE APLEN U
Aoz 4d $E/ de v SAAY md
(kinking) & WA &1z stgow, E%E o
Al BT (repair)dta] FUch. §H 15° 0] 39
Z WL FAo nA3uA F FLee ¥
AZAZTL YA 1A ZFH S (corrective osteot-
omy)S A3 F£& EF o= H= AFL
AT ¥ FAxHoz WY Y R T A%
& 2712 42 & 3

6ol & FitE )4 (hemicircumferential
periosteal division), £+ J49tule]£ (perioste-
al stripping) & ol Alaste} Futel 2P te-
thering®] 4 %& FolnA st BF A2 ¢
Aol v F FIFE L AYgslden Z7] (pre
mature consolidation)& 3 3l7] 9138 < 3mm
Az Bd AU

X 27 NAL £F 7d WA 14 3 FE
AZsYn, 1 &5 WA 8Fd 0.25mmH 4
2 ANdded £ Imm/dayz MNAd&4t ol F
424 AP ol (case, 1,7,9,13)0l M e &
Y 2 A9AFE FHAA 42 Imm/day¥
3% 2mmE AAsA Sl wet A}
A AR HE 849 AEE ¥kt A4
&c g YUY &4 ¥yo] Fyrd A5
v ¥y wgd mg &gH ¥ (olive pin)#
74 (hinge) 2 HAE3 49 & dF}AoH
llizarov & (ring) & Adse 4 59U

A& g g8 gozn WY FA AL
#Hdad. aga AJdez AF NAYH F
4, g = #He F= Fo| Jed
de 2 F49 &3 A 248 #3td AdA
&z9 FEE 2HIdHY. FELEFLE &%
Z718H ARI}II A =5 £ ER &
g F gad o d%xx3F e AP
o Hdge AHEEF U/ FAHEE 14
t ARAES AZAdFEAN N GFd BE A
Z A3 e &R lizarov $3 2] A2
e &5 2 E5g FXEI ol & o83 FH
Ao £FHA MZEFE HIEHF Fxh

Ada 23 473 £4eE ¢ ol EFQ
Ae ¥ & glg doe A9 A5 FFH
&3 (hinge effect) & o83t ¥y nAyL A
&34k AYF ol FAZE & Foe
Ed ny3 tEo AFHA AFF nY&
t2 AAste A 3HF (distraction gap) 8] 1
A 3} (consolidation) & ZHA A7\ 3P od,
AA4A L FAA 2 1A} FEHA D
(solid consolidation), 3] A &3} (corticalization)
o F57e APAel dx= Hxz APHA
llizarov7l7+& AASGEE, 28E 3% 72
Z37 9443 2d Y7x YuEE 1A
AY 2278 FE3e FHo| LA A=
£ 3t

g

FARZL 9359 llizarov’I & AH&3I99
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Table 3. Result according to age distribution

Age No. of Obtained P.lL H.L
Cases Length (cm) (%) (month/em)

Less than 36 25 15
Syrs

6-10yrs 5 77 43 0.9

11-15yrs 7 50 17 1.3

Table 5. Result according to the number of
corticotomy

No. of Obtained P.lL H.I
Cases Length(cm) (%) (month/cm)

Single

level 14 2.8 11 2.3
Double

level 5 7.0 34 1.1

Table 7. Result according to the site

Sit No. of Obtained P.L H.L
Cases Length (cm) (%) (month/cm)

Femur 4 2.8 11 2.3
Tibia 15 5.7 31 1.1

1799 #=x, 19294 HA 2.0cm, Hd 9.
8cmzZ HF 5.2cm JFsYUT olE £H F
Zolo] 3§t AAE (Percentage Increase, P.I.)
2 REE, A 9%A 57% 2 HE 27%
oAU olEL UEE £ AF R4 =¥
YA, Al AP WYWAE EF UF
28 ¢ 2348 BEY. dEHFON 9% Hol
7} 2-3emZ AUQ dEL F2 ¥y TLAo|
FEHo|oH, A B2y AFAE IS
4 AUt Healing Index[7]17 FXHE AA
7tA 9] MY F/AFE dol (em)]®= HA 0.
5month/cmo] A 3 ) 4.8months/cm& % # 1.3
ojldlem AF Ao|7l BE&4E A

(1) SHe] 2net HASE H 2208

1. dol F#

G Z9] fAjle] He 7 F@uit FHI €X
ol FAAS vaE oH S Il &4

2 AA4E Aol ¥ HILE 2.0months/cm&
ZY v, AFEYPF, MorquiosF T %
(case 7, 11)oll A vimA e HAol& AR5
I HLz "a3 gt Ad4 v A& 24
(case 5, 8)dAE 7| ol E FAde F
¥lo] HIL%E 0.8month/cmZ gttt} (Table 2).

Table 4. Result according to the quality of
corticotomy

No. of Obtained P.L H.IL.

Quality -, ces Length (cm) (%) (month/om)
Good 11 5.9 42 1.3
Poor* 8 3.7 15 1.7

*Poor : initial distraction or displacement

Table 6. Result according to the neurologic
compromise

No. of Obtained P.L H.L.
Cases Length(cm) (%) (month/cm)

Presence* 8 4.8 25 1.8
Absence 11 5.4 31 1.2

* : sensory change, motor weakness, etc.

Table 8. Problems, obstacles, and complication

Problems, obstacles and complication No. of
cases
Problems
Pin tract inflammation 7
Transient sensory change 3
Knee joint flexion contracture 2
Nut breakage
Transient peroneal nerve palsy 1
Equinus deformity 1
Obstacles
Equinus deformity 5
Premature consolidation 3
Pathologic fracture 3
Delayed consolidation 2
Complication
Premature consolidation and 1

knee joint flexion contracture

2. L}o|

dPEE = 54 w9, 6-104), 11-15M=2
3o 248 B Ad 6A%EH 1047149
Ao A Holrl HAE 7.7cmE N B
te v, HIL& 0.9month/cmeo] 2t} (Table 3).

3. AIUIES X

HAAZFHAIZIEA 27 Adout A &
v doA AR Fged, §3] HLeY Aol
7} Ak AEY SR YYRd oFom
AEEE AlAT 48N E DYESHEES T
dro o FTAFL 4L F UM, o] A
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¥ HIE Llmonths/cme. 2 ¢zt ZolEUT}
(Table 4, 5).

4. MAESHH S

2zt o4, 28 T4 F9 FHol uUgd
delde T4 T4 T 2472 A4 &
EE Adge=z HIW AR, 93 Ao
T oA %ok (Table 6).

5. ®¢

NEEH AL v o HAZdH o &
& Zolg dAY # YU HIE nf§ e
Aoz uvextch HEE9 A$ 28 (case 3,
10)el 4 WH Yol FEHo|ow, o]FoA
c 183 € £33 F ¥Y HA7 £l
8tA) ¢ sk} (Table 7).

6. =7| 13 3 (Premature consolidation)

H]F 22 (case 11, 14), 3 Z 1% (case 7), o
E & 19 (case 10)7} 44 24 A=, B F
Aol AYHAD =7 23S TA
g oM APEEE AT X8 7L F
7}2 9138to H.I.(1.4months/em)7} %7 F 1
A3y} s A e o (HI., 1.1 months/cm)
2o ko

B F2 Paley™e] EFol wet EAH, W
HH L AgyFoz Yy EAIL A=
HHZF 1EH whioz X447 7tsdd 49
2 1199 @AM 16719 A Hol A
edl, Z8 AYEIY dFo] 7H2E AT B
R, FHoE dAFHA A L &5, &
24 &, JESE, AU ASAYP T &
Ay 8 ot

DA AGAqAF FE£3HA WHeR A
71 7teAd A $EMA, 1199 &xldA 13
7t wal ol HAF e Sl e HAF
Wgo] WA3lo] (case 1, 4, 5,7, 8) BT oph
A28dFE S AUk 3o e =72
Aol HAYFA (case 7, 11, 14) AHFFo|
AR, 2t FRE4FoE AJN HAHE
4, AdHFHTel dAdt AIdHFFeldd F
87l (case 6, 9) NAZEA | Folalgo] A
Had 2y oj#d EAFeu WAL
9% HFEHAE & 4L VXA 4%
o} wa Ho] FAYF o 59 HIE 1.8months/
emo 2 EAATL AUAY AT FgWFo] ¢l
¥ ¢ (HI 1.2months/cm) ol A B.t} 9 5 3]
< HIE JepAY. JAZF 9re] ¥ F
2 1894 YAt (case 10). o] Fe T34
o z7|1ZaRA £BE FF, 282 @29 v

Pz JIAEF, A8 E T} At

8
g 8 o Al

&1

93 27199 dA folz AFHYAYF 9
S&5&Unte] Adste] &2 I4F 2 Flinte]
DAL A8 dEF A Fo o]FHF <& (bifocal
corticotomy)-& A8 3 llizarov7] +& # 3 38}
I ¥ 175E Imm/day2 AAE A F 3o
&% 8Fd 3= 47 41cmd 45ecm A
o €F 930 F2 HIe 2R A
FEYe 27| Z2AE B ALESS
APstgch &#F 5NEF e B B Td
FE Adte ¥ v FHFTEE AWz i
zarov7] & AMASIA L F 67N LFo] &=
9.6cm, #3Z& 9.8cme FIAAL LUt T A
37 S48 £F 9/1€ol lizarov7| & A A
3l Delbet gaiter® 3l1 A ZRFRFL A
At €4 429 Hoje $= 169cm, F
& 18.2cmol e, $£= &HHHol ynut 6°,
HE 2@do] vt 22° A, EHoz ¢
E& &3 AEHold s 57%, F&2 L 54
%o ZA4E 94U o™ Healing Index

- (HL)¥ $2Z 0.94month/cm, #Z 0.92 month/

cmo] %t} (case 7, Fig. 1).
a4 2

1004 10/ €9 oojz & uFel HAA
Aeoz Aot A3 4T 49 TPV
NAFHEIZE ANEE 1193 Y Imm/daye &
2 AdE AFslgen A9 5 2 Ao
$4 8 Lbmm/day® £58 &8 AFsy
t. £3 8lcme GHo] UAEW £F 103
of EX(8lcm)o) E=E3H L 183 (4.5714)
o 7178 AAsYY. PlLe 35% 9o, HI
£ 0.5month/cmo] 1t} (case 5, Fig. 2).

a3

1341 oz @ot2 P o S BT
YR TAH &40 2 Q3 5.2cme %
@4 g ks HyPo] Atk AT 29y ¥
RN )FHASTEFEL AYsz 10
d FHE 1lmm/daye &2 A 4
Nl 4.2cm AR Ao FZHde 7T
o8 AAE FEdden £F 7THLA AP
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Fig. 1. A nine year and two month-old-boy
with achondroplasia. (a) The patient had tibial
length 16.9cm on Rt. and 18.2¢m on Lt. He had
genu varum (6° ) on Rt. and genu valgum (22°)
on Lt. (b) At 6th week after distraction, callus
formation is not adequate yet at the distraction
gap.

2 AAs4E . Hl.+ 1.7months/cm% 32, Pl

15% ] At} (case 1, Fig. 3).

n #

o 0 g

' i”b?&{f ENI .

D

Fig. 1. (¢) Consolidation was well formed at
postop. 6 months. (d) Final radiograph of the
tibia after removal of the device, length gain
were achieved 9.6cm on the 9.8cm on the left,
respectively.

19054 Codivilla®7} e 2 A2+ % ==
A WHE 2MFo=ZN F£F W) o
A AgEo] AlFEH ol# Putti®, Abbott?,
Anderson® g o] o2uyyge sty o), o
FE 714 oHen B2 {HE o=
FT2 ARE 22 B3Pk 19608 o] F A
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Fig. 2. A ten years and ten month-old-girl with congenital absence of fibula, (a) There was 7.5cm
of shortening on the right leg. (b) Ilizarov device application and supramalleolar corticotomy were per-
formed. There was no initial distraction or displacement.

A Mz wEEC veA =HAsd, @
A Wasserstein® & Ad 3¢ ¥Fo 92
F ol3e B3d AYAA ARL, GFo=
19713 Wagner'*& A1 % FAAZAE ol
£3ld 2AREL de F AA WP ZE o
Ng dn ynAste PHE 1ed @2
dojd HEEZ AZE AFHoZ AP
o]% v ua muzFo] o]&HUTL A FHo
2 llizarov??#E Ad A FY A< (Distrac-
tion osteogenesis)gte AdL =3 ed,
ol FZ Wgoz A&FH AFPo| sHAR
AZY &5z F713 A& FoEn A
27 AAo A ZHAo) doUrE Fx3t
o O 5 Peo THIAZRZA
netate &R B ool A AR= o
gstg e ayte] BE w¥ed A, THY
Az 7AA ol gstE F, FFAT FHA
AE7t SoldtA AW o4 AP A&
HEFoss o zZgg A HJAL 2 %
g AFNE S L 43& 242 de A

T A

'o_.i .i:ﬂ-s‘]i glq_l4,l5.19,26).

Wagner &2} 22 Zd9 JuAyFAL 4
-6mm Ao F& W A I AAAE
ol &4 vt llizarovy] #+ 1.2-2.0mm 3
A9 7te FAd A= AR (80-130kg)
3 A AR F wWido] 1 AFAHE 9
Z3A @t Nizarov7| 7 7l Z4E AR
Foz A e A i AFel A
I, BE Yol FHow, FUN Wide ZHo]
gol3tn], 2wy, Moy d FAAYPA o
3 ARe3E AL FA AFEH FAI
g 4 gon, 28 Yoz A
FAAN2AN Yy, Adyg L HPYd U
oz AL FANAA F7H F4 HA
£ % (cyclic axial micromotion) & $&3td &
A& SAPAHE FAFA PP, Aron-
son” ¥ Paley®*®& Ilizarov7| 78 #2 1¢
¥ (ring) ] FAuAZXE HEAY = (uni-
planar frame) ¥t} 239 (bending) ot ¥ A
2 (torsion)d] s} -3} (stress)E LEA £
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Fig. 2. (c) The target length was achieved 10 weeks after distraction. (d) Final follow-up radic-
graph at 1 year aft~r corticotomy. Corticalization was complete at the distraction site.

A, ZAe FE S shste 33 % (rigidity)
& FVMNHEN e AL AEHEAE
E7dL & JFEG A4 HFes o &
F4 F3E A9¥ F gleon, B FFyx
(rigidity) 7} Z¥4+2 PP FAdde A
¥ ARE p3udgr). 2 llizarove 3}A

AFEAldl A3 A IZ£ (percutaneous corti-

cotomy) & §o 2 A Fu P gy Z
T3 8FE &L, 54 WA 74T 7
g8 o=FHx FYAH Yo FAHn F&FH
W 857 B7E & 3948 AFsqaed,
ol HZ THdA T oA, I
JtEe ¥4 olgdr HITH IddA AZ
A FAE ¥t AH FYAol Loyt
H, B 7 A FPNFHER Vo
e ol AT Aol WA De Bas-
tiani'e #¥ A Fos 4L F 104 WA 2
FE 7ite] F% sl FAH F, o)y F
F8A 58] e 1TE NdgeeH Zd
S A=} 71F A9 (callus distraction =

callotasis)o] & Ad& =Ygt ¢F AA
< N #37174A ¢ FA]7] 3 (latency period) &
AZE AN¥AY 298 & de I3 ¥
o] B, F4 dF9 &4 Fo ¥BaF A
Boz @A Yol7t & £, Wyt LY
TE, £ dEgd F9d Yo 48 49
A9 3FPY®. Rubin®FL vl AAAY F3
9] 73 % reparative period= 4Y WA 129 A}
olo] AFZEty &Yt AAEL AT 3
A Hagoezr v 2 FFEPUY ¥H
AgE FOEE Ak 53 Fue &4o
ZHHAA GEE AAT =8& 124tk A
AEL AATHEIE) Y A e FA
718 5-742 e wd, IuY &4 7%
ol e Aode FA7IE 10-14U 2 3o
7HE Adee] BYoez FARE Hatg
llizarovee 31F9 ImmE 0.25mm# 499
el 59 22 BFSAE 0, Ue 5t
ol 8tFd 05mm¥ ¥ A =/NFuH
(premature consolidation)o] 2A§&l¥, 1.5mm
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Fig. 3. (a) A thirteen year-old girl with left
leg shortening of 5.2e¢m due to postinfectious
premature fusion of the distal tibial physis and
assoclated calcaneovarus deformity. (b) lliza-
rov device application and double level meta-
physeal corticotomy was performed proximally
and distally.

H 58 A% T4 AL ozt YA
A% zHPgctn stgctt. #A Andersons
A9 Wagnerg 2]3o] 9] gt 3z AFolA F
S AHE 2A R Az VD F27t 87
1.5mm WA 20mmEZ &F ZA] AL A7
e AT AT A Ao FE

th 38 lmmE AFge dolME B o}
FolA & A (thythm)Qizle] didldz @&
A77F A, lizarov e ool U
of 5858 FPAel 2FEYdy Rud n
At AARZ Ie AFA4E7 (autodistractor)
& ol&3td A FHHe AAE 7t §FFo
Imm7} EolUxE Azsd] wgted, o)d &
Astel A 29F, AAZEH, d@xz, 2949
YA T o] uAHo = FAH §
HE fFAHEME, Z4Zte] F2o] 71 %A
HA = AMd-E BEIA B 2= 44 7
HESS A A e TR =Y ) Fo
A Ao 2 4, A F9a3 A oA
AYoeg Eoltttn sty

llizarovi} De Bastianie] W2lo)] 2]3 oA &
HEeFd 2 Ad Fd 2L Wyl g4
He A& 23434 71Fe 45 4dvty
? BT & Wel Atk F, NZ AAG F
AFe A4 WEd o FHor wWdy,
EHF Hole 713 g8 v #IFHeow
g3 ik llizarov'¥¢} Peltonen®™ e AZ g
FE FdoA Ad 7HF e FARE g
71 F42F7 AU 3 Aleld] 34 (In-
terzone) & WrEW, o7)dlA nEstd TGA
X7t ZolAER olgsti o] MXEV AH &
& (osteoid) & A &A SHed o#d AL
AEZE FHERA &3 olFojRy sy F3le 3
A goda dHth HARESY ddyE FF
Wake] AdZ Aol &% 3-4F71 HWE W
AHA #golx F Ueigen, Ad 17 7
of EAst= Z7d (Interzone) & AT &
ATt g AAE gAdEA HE 23 ®=e
nAZ3le] BFE AXAA o Fhde A
AL FHsE F53 =3} (ossify) sl 39
o Al HFY A Ze HAFHEA He
d llizarov7]| & o] 71%QE Z418ke] Rl
o] thsled wA WY (elastic deformation)&
Vsl st oA FHEF= HEyL w9t
Foha SH .

B B}AFo llizaroveg2] & o] &3t 31x
Q&L Aldgste diEE F2 AHE Rus)
3 3ltl. Dal Monte9} Donzelli'®= 13d ¢ A
HA AIAEAHNE A9 4emo) A 11.5ecm
7HA ERed Bdsted B dolo 36% (31
% to 45%)& AFPWew o|F 6 #AH
T&9 ¥ Fol AT FHd = 15

& Wagner&4# Andersong4l€ llizarové
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Fig. 3. (¢) Hazy density of callus formation was visible at the distraction site proximally and distal-
ly, at 5th week after corticotomy. (d) Corticalization was complete at the distraction site at 10 months
after corticotomy and varus deformity was also satisfactorily corrected as well.

A3} vlweld, llizaroved oz 713 go 7
ol dFAY & AR FHEE AF FUY
3 H 1YY, Monticelli®t Spinelli®E 43
Bl #xF 429 B ExaPd Lo
g ddoem HF 7em AR gn =7E
Fo] A 11%4E& T3l 37%NA FI9
Zo] vtz Bl Cambras's llizarov
7ITE W 14478 37A7tA 389 9
4% 339elA U5 wg ARE AU
2 Yk FHFE 32%A AP Ao
7}4 Btz sch Paley®E 189 AR
A7REAE 2 AUESAYANSZ AAA HF
9.8cmE A#AsY T HLe 1.0month/cmel™
714 2 gHEFe d4d &5 Hs Zad
Aolet Atk 2= FHFES oA AVAR
Urol, A8 #PF A Ao A8 ZsA
HEH gayoz 2 4+ de AL EAA
(problem), 94X X8 =5 X7 Re=z AR
FTE ANA Fe7 s HFY F e
A& WA (obstacle), A E FF Fox Fo}

AoiAM HEAE Al F&3 oo HasA

, X Holg ot 7] A N8 E £
A nE F4E $¥F (complication) 0.2 F
B3 g

AREL Paleys] wWiiol wal BAlY, sl
A, §HFo 2 Yol BN EAPeE
v ZAAARAEF M gud uid, w
HHoZe HEWHo 714 Bk

AZAEL 178 A llizarove 2] & o] &3l

HE AoloA dAdFAE 2 FAHI A
=& AN#gs9e v, AW 98cm, HF 5.2cm
A&sld &d FZold g d&AE (Percent-
age Increase) & %W 3o WA glo] FHuY 57
%7} EoluA], Dal Monte'™®7} H 13 45% 8.
gE R H4rh ¥ Healing Index (H1) =
llizarov® ¢} Paley®7} z2; 1month/cm=z 4t
#3t9d W A2EL 1.3months/cmz <t
Aed, 2 olf& olvlx WY 27 A
£ H3td HATHEZE U PP ZF Lo A
P AR A ¢, SHEYUEIY ez A%
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257 2 29 59 &4l T AL FF
2719 71&3 Agw o 2HE Aoz A
ZHE Y, o 7o) QES 27 AFHIE HF A
A2 Fdd gEo s AzZEch Paleye Yol
7} 274843 X 82 4 (healing index : H.I.) 7}
Z7H5tn s oy AAEe A w=d
6-10A1914 /A F7 7 e, ol
Z#H7t 8A Fol EAFH o 27 8L
Ao 2 Aztgch HLANA A3 A A%
da A#rl #x ¥ Py HAAEe] B
A MM v T A& 2ddAMe HL 082
ve Ao ekt 34 Wy aFAde
okZ o] F&ut)e] AlAE (distraction rate)d
g2 gog A Fo 43 fAUY 434
olg 243y TARZI o] WY AR
HEAGA AL &£ AT BT FLZo|
50°¢1 AAAJUt 12 (case 17)0lM & F&
NTFES F712 FAES AAFH FAl WF
Z9 94 1A (derotation) & A=3ty T
g a3 298 dud.

2% 3% HE

AAEL 19873 109 5 H llizarove 4 & o]
&8t A AFE AP FAE FoA 1d
o)A FA7l JHeHd Hx 179, 198§ Wi
o2 B AFE AYsq b5 2L ZES
gt

1. A4 Zoly H2A 2.0cm, Hd 9.8cmE
HF 5.2cmolon, B ZHold wig M
Z1o] H}& (Percentage Increase, P.1)2& & 9
%, 3l 57% = YT 27%Ah

2. X% A 4 (Healing Index, H.I.)+= 1.3mon-
ths/emol i, Bl AE AZ¢A €38 AA &
F5, o|ZAIFE L NPT A, 28 A
73 FAolv =71EnH3 Fo §HFol AN
9 A$ %%k

3. 949 gio WY nAYL duA @
138, S48L FA0 dux A4 2=
D= 93 A E YA

AgH oz llizarovea & 2ol A 4F
2 Tukg Yo wH TE FHTS e
AolA w9 A Wy A= W
o] Ao iy HAF ojs) ® LuiE &F
AX 7t g d9E FPAIL §HFE AW
sted dasida Ach
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