Nt o shebs A Aj19d Al 6%
J. of Korean Orthop. Assoc.
Vol. 19, No. 6, December, 1984

TLAEAT FHLFEL 9D Ao VD 4R AT

= Abstract =

Surgical Attempt for Elimination of Transepiphyseal Closure
after Physeal Damage

Jae In Ahn, M.D. and Yeu Seung Yoon, M.D.

Department of Orthopaedic Surgery, Won Ju Christian Hospital Yonsei University,
Kang Won Do, Korea

Approximately 15% of all fractures in children involve the physis.

Although the majority heal without impairment of the growth mechanism, epiphyseal growth plate fra-
cture -seperation can lead to shortening and angulation.

The physiologic events in epiphyseal growth fracture seperation that lead to growth disorders relate to
1) destruction of the epiphyseal circulation and 2) communication between the epiphyseal circulation with
its osteoprogenitor cells, thus forming a bony bridge.

Although the classic procedure of osceotomy, epitphysiodesis, leg shortening and leg lengthening have
not lost their importance in the treatment of the sequeales of partial closure of an epiphyseal plate, the
possibility of regaining growth in the affected region should be considered before other measures are taken.

Simple excision of the bone bridge is ineffective, since the large cancellous surface thus produced will
allow for rapid reformation of the bridge.

Thus, a material has to be interposed into the defect created by removal of such a bridge in order to
prevent its reformation.

Langenskiold first demonstrated that a bone bridge could be effectively resected and its reformation pre-
ventedby utilizing fat as an interposition material.

Other investigators have used a variety of different interposition materials to prevent bone bridge recurr-
ence following operative removal including cartilage, Silastic, Methymethacrylate, bone wax, muscle flap,
Gelfoam as well as fat.

Thus it is the purpose of this study to analysis and comparing shortening and angulation by resection
of a bone bridge and its replacement with different interposition materials.

For this study, a total of 32 rabbits with an initial weight of about 600 to 800 gm was used.

Control group comprised 4 rabbits and after appropriate preparation, the medial condyle of the proximal
tibia was exposed surgically.

One plug of bone was removed at the level of the epiphyseal plate using a small curet to a depth of
5mm. and in the other groups, we made a defect with the same curet and filled it with an interposition
material directly.

The following experimental groups were created.

Group 1 {N=4) Control group : no interposition material
Group 2 (N=4) Gelfoam interposition material
Group 3 (N = 4) Bone was interposition material
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Group 4 (N=4) Muscle flap interposition material

Group 5 (N=4) Fat interposition material

Group 6 (N = 4) Bone cement interposition material

Group 7 (N=4) Silastic interposition material

Postoperatively the animals were sacrificed 15wks following operation.

As sacrifice, tibia including fibular is removed, examined grossly and radiographed.

Tibia length and angular deformity were determined by measurement of radiographs.

Specimens stained with H-E stain were observed during 15 wks after operation.

Through these examination, following results were obtained.

1. In control group, coronal histological sections of each curetted proximal tibial growth plate revealed

osseous bridging as early as 3 wks, and this bridging was found consistently in all control groups for

the duration of the study.

2. The groups using gel foam, muscle flap and bone wax as interposition material were found effective

for the prevention of the formation of epiphyseometaphyseal bone bridge to some extent.

3. The groups using Silastic or bone cement diminished both the angular deformity and growth retra-
dation to a highly significant degree. Although the use of fat did reduce somewhat the amount of

shortening and angular deformity when used as an interposition matenal, it was not effective as Sila-

stic or bone cement.

4. Coronal histological section of the traumatized, margin of the growth plate, with an interposition
material revealed thin fibrous layer and lose columnar orientation, foam rounded clone-like structures

and randomness to growth.

The injured portion of the cartilage may originate from the regeneration of the adjacent part of the

growth plate.

From these morphological and radiological results, it is suggested that Silastic or bone cement is better

interposition material in the elimination of trahsphyseal closure after physeal damage.

Key Words : Elimination, Transepiphyseal closure, Physeal damage.
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Fig. 1. Site of curettage. The medial aspect of
physis of prox. tibia.

Table 1. Degree of varus deformity of tibia after

operation

Mean + S.E. P.vaule
Control 51.25°+2.39
Gelfoam 37. 5+3.26 0.01
Bone wax 38. 5°+3.78 0.025
Muscle flap 31. 5°+10.32 0.10
Fat 27. 0°%5.73 0.005
Bone cement 6.87° £6.06 0.0005
Silastic 10.25° £6.75 0.0005

Table 2. Shortening of tibia after operation

Meanzt S.E.)mm) P. vaule
Control 14 +0.577
Gelfoam 9.3° +0.88 0.01
Bone wax 10.67° £2.40 0.20
Muscle flap 10 +2.08 0.10
Fat 6 +2.52 0.025
Bone cement 2 +0.577 0.0005
Silastic 5.75°+1.65 0.005

Fig. 2. Control group, 1 day after operation,
showing the curetted site at medial aspect of physis
of proximal tibia.

i

Fig. 3. Control group, 3 wks after operation,
showing the bony bridge at curetted site.
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Fig. 4. Control group, 6 wks after operation,
showing the some degree of varus deformity.

Fig. 5. Control group, 15 wks after operation,
showing the severe varus deformity and bone short-
ening.

Fig. 6. Bone wax insertion group(15 wks after
operation).

Fig. 7. Bone cement insertion group(15 wks af-
ter operation).
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Fig. 8. Fat insertion group(15 wks after opera -
tion).

Fig. 9. Muscle flap insertion group(15 wks after
operation).

Fig. 10. Silastic insertion group(15 wks after

operation).

Fig. 11. Gelfoam insertion group (15 wks after
operation).
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Fig. 12. Photomicrography(40x) of longitudinal
section cut through upper and of tibia of normal
rabbit stained with H & E, showing the chondro -
cytes is stacked in columns whose longitudinal axes
parallel that of the main bone.

wax AMQlTo] ¥lsl F whE W uld wsle] o &
i} F3E vepl gt &% M 6 T(F AlRLE 4t
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A o Aekat AQEAE 4G TR U S
3% F A4 sE23+E YehH gl (Table 1, Ta-
ble 2), (Fig. 2-Fig. 11).
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Fig. 13. Photomicrography(40x) of coronal his-
tological section of the traumatized margin of the
growth plate, with an interposition material revealed
thin fibrous layer and lose columar orientation, foam
rounded clone-like structures and randomnness to
growth.
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