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Lengthening & Deformity Correction in Upper Extremities
by the llizarov Method

Soo Bong Hahn M.D., Hul Wan Park M.D., Ju Hyung Yoo M.D, and Joong Won Ha M.D.#

Depariment of Orthopaedic Surgery, Yonsei University College of Medicine,
Seoul, Korea

We report our series of the IHzarov surgery for lengthening and deformity correction in upper
extremity at the Severance Hospital and the Yong-Dong Severance Hospital between February 1992
and October 1994, We performed the Tlizarov surgery in 12 limb segments, there were 3 humerus, 5
radius, 3 ulna and | metacarpal bone. The etiologies of the limb length discrepancies were 7 postirau-
matic physeal injuries, 2 congenital deformities, I postiraumatic bone loss, | posttraumatic amputa-
tion and 1 postinfectious physeal injury. The goals of treatment were bone lengthening alone in 8
cases, bone lengthening and deformity correction including angular correction in 4 cases. The bone
was lengthened between 1.0 om and 9.2 em ( mean 3.7 om ) representing a B.1 % 10 63.0 % ( mean
24.5 % Y increase in length. The healing index varies from 1.0 mos/om 1o 10.5 mosfem { mean 3.4
mosfom ) except three cases which need additional procedures. These additional procedures included
2 cases of bone graft and one case of internal fixation with plate and screws add to wedge osteotomy,
By radiclogic appearance of the distraction callus, the straight type were 6 cases, the attenuated type
were 4 cases and the pillar type were 2 cases. The healing indices of each type were 1.5 mosfom, 7.7
mosfom and 12.4 mos/em, respectively. In conclusion, lengthening and deformity correction of the
upper extremity can be successfully achieved by gradual mechanical distraction using the Hizarov
method. In case of pillar type, healing index was high and therefore control of the rate and the rhythm
should be tried. I this control is of no use, early interventional procedure would be beneficial. The
healing index of the straight type was much lower than that of the attenuated or the pillar type.
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Fig. 1. Classification of the distraction callus. (by Hamanishi et al}
External ; barrel-like fusiform callus wider than the original bone
Straight ; homogeneous callus just as wide as the original bone
Attenuated ; callus narrower than the original bone with attenuated
mid portion
Opposite ; callus formation or maturation mainly at the opposite side
of the lengthener
Pillar ; poor callus only in the central portion and looking like a cen-

Agenetic ; only sparse calcification in the lengthened gap
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Table 1. Data on 12 Limbs Treated by Hizarov Method

Case Sex/Age Diagnosis Site Length gain %increase  H.L Distraction type  Problems or obstacles
{cm) (%) {mosfocm}
I M/14 PTPL Humerus. 7.5 370 1.1 Straight
2 Filé PTPI  Radius 2.2 13.8 32 Aftenuated Delaved consolidation
3 OM/I2 PTPL Radius 2.1 136 2.1 Straight
4 F20 ACP  Huomerus 9.2 63.0 1.0 Straight Pin site infection
5 B0 ACP  Humerus 5.0 60.0 1.1 Straight
& M/l4  PTPI  Radius 2.8 i3.8 2.1 Straight Premature consolidation
7 M/Z28  PTBL  Ulna 23 12.0 8.7 Attenuated Dielayed consolidation
& M/2B PTA  Metacarpal 1.3 36.0 138 Pillar Delayed consolidation
bone, st
9 MA26 PIPI  Radius 1.7 104 10.5 Attenuated Premature consolidation
0 22 PTPI Ulna 2.4 13.0 8.3 Attenuated Transient ulnar n, palsy
11 M/17  PTPI Hadius 2.5 13.7 1.6 Straight Pin site infection
12 Mfiz PA Ulna 1.0 8.1 4.7 Pillar Delaved consolidation

PTPI : Posttraumatic physeal injury

ACP : Achondroplasia

PTBL : Posttraumatic bone loss

PTA : Posttraumatic amputation

PIPIL : Postinfections physeal injury

PA . Pseudoarthrosis with atrophy of distal fragment

A7l WEe] o5 & d%ez Byl oagxw
olel] gAY

A2 4% % dgaye dold A8 F 2 An
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Ha AH 2A47F L5 mos/em (1.0 mos/em -2.1
mos/cm) ¢l ¥H FEHY ASE 7.7 mos/emE
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ol A B KFA421 3.4 mos/cmBTIE v
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Fig. 2. A 28 year old male patient with posttraumatic
amputation at MP joint of right thumb,
: Lengthening 1.3 cm., Healing Index 13.8
maosfcm, Pillar type of distraction.
A) There was shortening of the thumb due to amputa-
tion at MP joint level.
B} One year and five months postoperatively, there was
no evidence of consolidation.
€) The autogenous bone graft was performed.
1) The lizarov apparatus was removed.

AT B AFEE 29971 obdI} Bl ga
Zkel ol zlole 71 A7 FojE 2N
Fethe 3 diEd AFee AHgol A ¢
o} 1990de] EolA Cattaneo $°"& Tlizarove
Hg ol & &I Ao sl Em Suiglm
Villa 395 Mo glolrde] 23 9 #HId et
el dia] Eam siglon ol o ARaEo)
o3 92 € N¥ Pl T AREo] o|FojAn
9‘1@1‘?53‘.

A AlgEa gl 49E 4% 2 1Y @A
W AEFere FrA2 Y ded 3,
FEE A EAo] o do] w2, 24, 2%
Ee Ao FRFez 93 44w &4ow ot
9ol ExlE, dF FHAS S glojAe A
A Al vigslel ARle] o] YEEo] gl A
A N8 Fold. 44E v AL dAm 4
NE =717 BErle ¥4 £ A B4

- 764 —



Fig. 3. A 26 year old male patient with postin-
fectious physeal injury on distal radius.
; Lengthening 1.7 cm, Healing index 103
mos/om, Attenuated type of distraction .
A} There was shortening of the radius, radial deviation and positive ulnar variance.
B} One year and two months postoperatively, there no evidence of consolidation,

POST
4 B ViEEk
Fig. 3.

C) The wedge oseotomy of the ulna, internal fixa-
tion with plate and screws and bone graft were
performed.

D) The Hizarov apparatus was removed.
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Fig. 4. A 14 year old boy with postirau-
matic physeal injury of right
proximal humerus
; Lengthening 7.5 cm, Healing
index 1.1 mosfem, Straight type
of distraction

A) There was shortening of right

humerus

B) Four months postoperatively, there

showed straight type distraction.

C) Ten months postoperatively, neocor-

ticalization was complete at distrac-
tion site.
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Aol WE A fAgote] BAE Aunzt sy
Hamanishi $Y& 189 £§8 F3lo 2o o
A% (external type) ¥ 243 (straight type)?
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mos/cm - 10,5 mos/em) ©]loh,
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