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Physical Therapy Following Leg Lengthening and Deformity
Correction by Ilizarov Method : Clinical Commentary

Kim, Tae Youl, R.P.T., MP.H., Hwang, Tae Yeun RP.T.

Dept. of Physical Therapy, Pohang St. Mary's Hospital
—ABSTRACT -

Ilizarov limb lengthening has been the new method to deal with a variety of orthopaedic
problems. Ilizarov apparatus consists of stainless steel rings that surround the limb and are in-
terconnected by threaded rods. Tensioned wires pierce the bone in the plane of each ring and
are tightly attached to the ring. llizarov has reported distraction osteogenesis with the use of
the typical fixator that allows functional loading. The purpose of this commentary is to intro-
duce a four-stage rehabilitation protocol currently used by the authors in the physical therapy
management of a post—limb lengthening. Each treament stage corresponds to a medical stage
in the lengthening process. Treatment goals for each of the physical therapy treatment stage
are presented to guide treatment planning. Two case examples are presented to illustrate the
use of the management goals in treatment planning.

Key Words : limb lengthening, physical therapy
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£% AbA] dAA<(limb lengthening)o] ¢4tol
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ol ¥ F FHe NAHEE o] 4F AKA
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teogenesis) 2 ¢sle] Ay 2 YggFHo
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4o 22¢ ZTdAdd WY UE ARURY
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o $HEFE 29 F Ao F49 A, AA
A% @ WY wF Fo Bol AgHm
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+ZFA A& 9¥ F£3 AE5 PHS
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2 3 4 F B84 d dF 33 ¢
AAT7t o]FojAHr & Aeg ARAY. F
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43 FHgol B Holste Falolth 1y

ool did & F EYNESNY g4
T Eis wfg vER Aot AHaAES
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q 312 Aoyt ¥y wAHL AP ¥ B
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I. lizarov &4{2 o|2H uiF 1} X232

195258 Nizarove A YA A
& =Ys9 7153 F3(functional loading)
7Hed 553 e JuA/TFE NEsl
Fd4%4E¢ 58 A dFe ¢ AYdoq A
Al Axs o). llizarovel] o3 39k
LR7IFE FZE EHR Z209 f(ring)
ol dAste JEF4F(threaded rod),
Z} ring® & #Esd Adsdte 74 (wire)
o2 FA4Ho U, A 7te 24 & o
#3e AFYL dn B3 AAZEB I
de A4S FEA A Auk(Fig
1). Dizarov 9|nA717e EAFL HAHo L
2mmol A 2.0 mme] 7te F4AE AHE3E7] o
Fol d%zx3d 9 F2Fd 7EAE AFH
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Ay, Ay g Al &1, F1H
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Fig. 1. Diagram of the llizarov apparatus for len-
gthening, after corticotomy of the proxi-
mal tibia.
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G ML Ad PAdeo Y DA
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2 BFe E7E idEes FA] Fobd A
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gt nAr|Fe] LEATH AR g
&, 2% T R2AY 7= 4 dEFE 49
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A= dEAT2E €43, 1@y FJ2
FFHo2 AN & F U= 84 2 B5x
AA m&EFHol F. EF FHANY FH
Al FEwe A% A E FXAIA &
tH 58 Zude A3TI2H 2w 2
o9 @& 9 FF 249 oo 3d, H
FUYE dfsly] fste] EWEE o] §%
dynamic splint® A}&3td £oh. 28i3m &3
A7 4% #de REA Aoy #EF
B9 A ofd] FHF Y F9FHo] f
H 4 douvzg BHALE(isometric exer-
cise)& AAlFt} olF ¢ By T 5YA
& F7 A7 HE AREF B olFE™
(bed activity and transfer training), 33§
Aol dapAigt AFolEs EH, 7lFH R &
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o] 8¢ F&3F AFFs FE HANY 2y
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F¢E < O ZASAIG FLIRA g
A4 2 FHAY & 4% & F(eccentric and
concentric muscle contraction exercise)&
btz ANseY dEAEZY FAAL #5 &
& ANE AS HAd e Yol 2g ¥
gz gelw M «8H NALFE
3w Ha, 33 g dA4 #F% &
o] A ARAAA A Jhsth. 7lF
A B3 830 OiF FHL AF FI3FE
B9 50 %7HA F7HAIA drtka, B4
2ol By HASEE sofgid.
39l FAF Hol7t Bx gt A
& FA3n FnAIsL ol FAVE e
. o] Al7lelx HgAl A HAISE
HHLE, AAEE, AN EE A&
A 2 ARz Aol IPHA Y=
gtoh wief ZaA e &F Aol HEE A
AN AZF BARE o &3t #HILE
AeE L HANIEE o Ry EAL AT
g wely] A%t AFolu ZHg ¢
o} AL 281, treadmilloll A forward/backward
walking& A AIgHcH*, ojuf BEj= AbdEkel A
Z23}7} 7}58k7] W& closed kinetic chain
A Raies 8ty

standing squats(knee

o

ot (I

T - S 3

N

4z o

=]

functional training&

HAFTY. FHOEE
flexion . 0°—40°), toe raise/heel raises ¥ E
A] 28} o]

board, step—up, elastic band squats(knee flex-

A 2% 08 proprioceptive training

ion . 0°—60°), 228]1 stairmaster training %
oz 9AE w7

4GA = YRy HAMEHo g AN
Fo] F37t o]FolH JuA/FE AA3
17101tk o] @AM E 287 EST AnA
T o8 A Wy AdHESEHHAAA
$EAL HFHA BHLEEE B8 FHA
714, Fad& g Y73 EFeR F
A4, 544, T84 HAEY RYFEL
BYREYTE AEeA] 4D GRAFENE
A Al 3}H,

training®] ZEE ANFE7A

N>

o

functional
Z7pA 2

closed kinetic chain

gy 2xzx $FE PAHAGHez S43
ZABgel BRF A= Aol wigH}
=2

V. SalclAl

a4 1

TAE oAz BAZ2 447 FH FeAd °
#o) veht B EdAM ®E D A% 7
FHoz Ahte F H¥Hoz HEW D
TE& FAFEA %5 A HEY nYE
s Bzr]E FEeeu ¥ A7 §lo
92¢d 549 ¥4 A¥dAAsd=z LA
(Fig. 2—a).
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Fig. 2—a
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WEZHd = A F llizarov A7)

ZHata HAF dEed AT £
2L AAFYG(Fig. 2-b). &%
1 FEA AR Yguygsi+E AA  (Fig 2—d).

iz 25 4889 5724 40y

T 4 o

£

i
()
2

RN rE o e
oft

i
i
T

I‘

Fig. 2—b

Fig. 2—c¢
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Fig. 2. A 7 year-old girl with a deformity of all
four lower limb segments. (a) Radiograph before

treatment(Note the relative amount of tbial and
femoral varus). (b),(c) Radiographs after appli-
cation of the apparatus. (d) Radipgraphs 1 year
after Ilizarov apparatus removal.

12t ¢ 3 3U4x ZXNE4H JHHA
od, o Addz #@xlrt Lofol7] g
& e T2 BaAD HE A7)
A3 oietd Hriek ket BE R A T HA
T2 BHA &% &y e HAx
Bl A % BERAFHAE &5 £3Ho)
0°—50°%, FuHL FPHAded, A% &
FHE 0°-80°, FHH WMiFEF 0-7°, A
ZF4 0-13°9)Anh. FgHA M E 5
AR, &3 v52 9 "dFF 2ol pooro]
Rom 7 B FHAALE Foldud. &
HEALEZY S84 £% 02 short arc knee
extension(SAKE) 48 #&xiel 1 &x}of A
&3P & F 494 F5 B4 HANAA 1
Y 23y & £3Hn A5 PG FHo

Fig. 2—d

E FHNMEHAEER AT EF, TAHA &F,
ANGED ojFo iy FHEL HAFHYd.
&% 6dAd By 2 JIeHNs ¥8E 9
& AGAZ HPgolA AFolFH TIFA
Fdg 39T £% 2574 REHe HYFAA
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Agg Vg &5 S84 359 S
walstyl gle nRMEE olfdle wEER
€ 24 & 4 Y= dynamic splintE E
of AEAZh €F 3FA BAZNFHSAL
% £#HFgo] 10-75°2 B2FLEFL ZF7HH
dov #E Aol F&E AFdd AAAE
of el ow, & ZHHLE &I o] 0
10°, A&gFo] 18°2 Z/HHAY. 28L& of
HAREZA = 28EF7H7F gldey vH A
THAME fairz FAHUAT. 5 £BE 2
AAEE fAs7] e BEZ 2 124
e AFEEH iy AR dE 2857
$EE 0% Zasdu €% A REHE &
Hg olf3ld 4HRYS AL €F 10
F4 A7 FE AAST H& dEES §
& AZd U 23 geg A¥At. 24
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BRAZ g3tz A% 2XEFZ FHE A
7] 9438 dynamic spint& AR A|Zch 18l3
AGEF L o)FEFHE 1A & F FdHo g
Z 271 Hojglo] nlz HYPRAAN AFolF
Y AYPEAL MY &F 23A ) v FAA
of dig Arizasty AAl A3 APez
i A& o] ofdet ZAle 28 #dFe=
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dMe 5 YEARZY 28 Fyo) dEe
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A HyYEdAM 4928 E THE A3y
43Rl RPN, £F 8 FH HuU= 4
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T& AAsG. AT AAE F 24A
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o] 5—110°, EAHLE W &FJFo] 0-10°, £
AEZFo] 0-21°0l0x &AZF £@HL 5-70°,
Z8H e wEHEFFo] 0187,
32°01dch. & 1@d % &84
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7l 23d 9 £3d g3y
A AN E 5 UEAIRZol far2 F7b
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Z4a7 A9 B AEE gdAde FAE)

o
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fo ox fr &

THALE 4 5EHALES, AMEAE A4
e EZAEEE £ W FAeE, 183d
2 EHE EX2 AT TE HARAT
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7Ved BzZUVIS B glo] RYL IJEE §
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Zgdd ARLZFe] AU g #A
HEHALE, THA %, INEE ¥ oF
Fd 3¢ 39t &F 34A A& FEHJ
dynamic splintE& A&A|A HPRANA touch
down weightbearingg Al&elg o, HlED,
A7 B AFEEE Yt ¢F 1FA
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o, €3 1754 ¢ SAAFFE A s
#r}. closed kinetic chain functional training
L2 squats, step—up, proprioceptive board
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A& AASHY. llizarov €449 7153
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AN FYAHL FAg Y, FnH
AZEG B8 F de FELEF Ao
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HEe ¥¥F YN L FHF dHdA AE F
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FA L AFEEE o] &F 7w FI} FH
¢ 58 FYAge 24 9 By 9 dHEF
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lizarov &4 19803dd] Fulte] Fujof &
A olf HAZde ANEF 9 HYany @
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WE7l ol glen, FEFAE AAA
AR, FEIA SAAAENA HLHAM
gd = Ay wsie oo g Bz
d4d 7t Hr g AEe oFRAE
ol ulES AAoldt. wetd £ AHARXEL
lizarov €49] o]&3 wi7s Ngde, &g
AEGHE 24Ny A3 BEE Edz
FHu2d 4 A7QstE ubolth
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