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Abstracts : Thirty rabbits underwent femoral lengthening using monolateral external fixator to evaluate
results and complications of limb lengthening. Twenty rabbits survived until consolidation of callus formed
at the lengthening site after finishing lengthening. Ten rabbits were sacrificed during femoral lengthening
because of complications. Survived 20 rabbits were classified to two groups according the amount of
lengthening: group I (10% lengthening of the femoral length); group 1T (20% lengthening). There was no
significant difference of consolidation time between two groups (p=0.25). Varus angulation at the
lengthening site occurred in 60% of two groups and the amount of varus angulation in group II was larger
than that of group I. Degenerative change of articular cartilage at the medial condyle of the distal femur
was found in 30% of group II. Of sacrificed ten rabbits, S had pin loosenings with pull out of pins from
the fernur, 2 had femoral fractures around the pin-tract site, and 3 had severe osteomyelitis of the femur
around the pin-tract site,
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Fig. 2. Osteotomy was performed at the midshaft of the
femur and external fixator was applied.
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Fig 3. Radiograph 6 weeks after osteotomy showing 20% Fig 4. Radiograph 9 weeks after osteotomy showing
femoral lengthening consolidation at the lengthening site.

Fig 6. Dissected specimens of the knee joint

Fig 5. Radiograph of dissected lengthened fermr at 12
weeks after ostectomy showing corticalization,

(A) ®

Fig 7. The distal medial condyle of the lengthened femur
A. Articular cartilage (AC) showing mild arthritic change with decreased thickness, decreased cellularity, and cluster
formation of chondrocyte
B. AC showing severe arthritic change with markedly decreased thickness and subchondral sclerosis
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Fig 8, AC of the contralateral fermur Fig 9. AC of the fermr of control

Table 1. Complications of the femoral lengthening using monolateral external fixator in rabbits

Length(cm) of the femur . Axial deviation

No. Right femur_Le femur Lengthening rate(%)  Complication Type ]

1 120 115 43 Pin loosening Varus 40.0
2 125 113 10.6 Infection

3 10.0 9.0 11.1 Infection Varus 23.0
4 - - - Pin loosening Antecurvatum 26.0
5 13.0 115 13.0 Pin loosening

6 - - - Fracture

7 135 11.3 19.5 Pin loosening Varus 260
8 - - - Infection

9 - - - Pin loosening Varus 180
10 - - - Fracture Varus 28.0

Table 2. Results of 10% femoral lengthening using monolateral external fixator in rabbits

Length(cm) of the femur Healing Axial deviation
Lengthening (o type  HeAliDg o ave)

o RL T timo(day) "'y Ty Degres
1 127 115 12 100 Straight 300 26.1 Varus 140
2 21 110 11 100 Straight 460 418
3 1.6 105 11 100 Attenuated 490 467 Varus 100
4 138 125 13 100 Straight 56.0 44.8 Varus 100
5 27 15 12 100 Straight 350 304  Anecuvanm 100
6 10.5 95 10 100 Straight 400 4.1 Varus 100
7 134 122 12 100 Straight 420 344  Antecurvanm 80
8 106 96 10 100 Straight 420 438
9 143 130 13 100 Straight 57.0 439 Varus 40
10 9.4 85 09 100 External 28.0 09 Varus 200

Avemge 121 110 11 100 25 387  Average of varus 113
Average of
SD +16 *+14 =01 +99 +7.1 8e 90

"Difference between right and left femur
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Table 3. Results of 20% femoral lengthening using monolateral extemal fixator in mbbits

of the fermur i Axial deviation
No. I:j’gmh(un)m Y Lengthening Callus type ~Healing ﬁgem)
fonor femur B rate( %) time(days) per ¢m Type Degrees
1 20 100 20 200 Straight 350 175 Varus 20
2 114 95 19 200 External 420 2.1 Varus 8.0
3 108 90 18 200 External 350 19.4
4 144 120 24 200 Straight £20 175 Varus 140
5 102 85 17 200 Straight 410 241 Antecurvatum 150
6 102 85 17 200 External 450 265 Varus 18.0
7 144 120 24 200 Scattered 63.0 263 Varus 160
8 126 105 21 200 Straight 49.0 233
9 110 92 18 200 Scattered 73.0 397 Antecurvatum 200
10 126 105 21 200 Straight 490 233 Varus 20
Avmge 120 100 20 200 47.4 240  Average of vars 167
SD  *15 =+13 +03 +121 +64 Average of

"Difference between right and left femur
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