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Experimental Basis
for
Growth Plate Surgery



Interposing
Growth Plate Gratft

Fat (Langenskiold)
Silastic/plastic (Bright)
Bone Cement (Klassen/Peterson)

Cartilage (Sussman/Ehrlich)
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Growth Plate
Repailr

An Experimental Study



Langenskiold Osterman & Valle (1987)
Postulates

A (i) an intrinsic growth plate repair
A (ii) decrease in size of lesion with time

A (iii) clinical evidence suggests reversal up
to 50% lesional size



Natural History Study
Ovine Mode|
A10 Animals
AAged 6 Weeks
ADamage to Growth Technique

A3 Monthsi Bent In & Shortening
A Model of Producing a
PredictableLesion in the Growth
Plate
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Experimental Design
3 Reversal Groups

Entered Completed Sacrifice
3 months 6 months
1sgcm 20 14 / 14
2sgcm 15 11 14 4
3 sgcm 10 38 5 3



Assessment of Results

AX-Ray - Reversal of Deformity
AC.T. scan% Area of Resection

AHistological - Tissue Repair



Reversal Success

1sqgcm (12 of 14) 85.7%
2sgcm (6ofl1ll) 54.5%
3 sgcm (4 of 8) 50.0%




C.T. % Area of Defect

1 sgcm (14) 17.2 + 2.2%
2 sg cm (11) 28.0+ 6.0%
3sgcm (8) 33.7 + 7.2%



C.T.%
Area of Defect

Between 3 and
6 months no
statistical difference |
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Mechanism of
Correction of Deformity

AA Physiological Non Union
ANormal growth plate to Function

AUnless critical lesion size exceeded
or bone bridge reformation



Summary

Predicatble
Reversal

< 20%




Clinical Relevance

Acute Injury
A Role of anatomical reduction
A ? Acute graft procedure

Established Lesions
A < 20% peripheral lesion will correct
A Up to 50% may have some effect

A With angulation of > 1% also add bone
correction to graft



Type 6 Injuries

Peripheral damag

ALawn Mower
AWheel Spoke
ABurns




Acute Fat Graft Procedure



















Future

AAssessment of cartilage function
AGrowth plate repair mechanisms
Afree growth plate transfer
Agrowth factor therapy
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Characterisation of Growth Plate
Chondrocytes In Vitro




Chondrocyte Culture
Technique

(Amadio et al)

APhyseal Separation
ACartilage Minced






Growth Plate Chondrocyte Disc




In VIVO

AAccurate Placement
AAdequate Nutrient Supply

AAccess Cell Viability
ALong Term Survival







