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10n goal of plastic surgeons facing structural defects is providing proper tissue replacement w
and aesthetic restorations. Gradual traction on living tissue creates stresses that can stimul
tain the regeneration and active growth of certain tissue structures. The application of t
the "Law of Tension-Stress” has allowed control of both osseous healing and the shapi
of bone and soft tissues in many situations.
sose of this study was to investigate the possible use of distraction chondrogenesis as a n
srocedure for reconstructive or cosmetic Surgery. The process of cartilage formation in «
ig by distraction was studied in 12 rabbits (24 ears). Four rabbits were randomly assigned
iree separate groups: group I: control group; group II' subperichondrial cartilage incision with
+ group III: subperichondrial cartilage incision with distraction. Distraction began on postoperat
1d continued at a rate of 0.2 mm every 24 hours for 28 days using a distraction device(modif
e Closure®). After 1, 2, 4, and 8 weeks, the animals were sacrificed and the cartile
ly proved. Group I and II showed similar appearance and width. As contrast with group I ¢
[T showed lengthening of ear width by 5.1 mm at 8 weeks. Under microscopic examinatio
showed immature chondrocytes in the gap between cartilage endings at 2 weeks. The
chondrocytes underwent remodeling and resulted in matured cartilage at 4 weeks af



pletion of distraction (1.2£0.2 mm).
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perative procedure of group II. (Above) Sub-
ial dissections on the both sides of the ear cartilage
ned by the periosteal elevator. (Below) A three

incision of the cartilage is made by scissors.
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Fig. 2. Operative procedure of group III. This group

operated on as the same as group II 6 days ago. (Ab«
The foot plates of the stretching device are placed on
silicone sheets which are attached at 10 mm apart f
the incision ofthe ear cartilage. Distraction is commer
at a rate of 0.2 mm per day for 28 consecutive days,
which period it is maintained until sacrifice. (Below)
diagrammatic representation of the stretching device ¢
placement on the ear. Silicone sheets(b) were app
beneath the foot plates(a) with fixation of 23 G nee
(c). Distraction was performed with preservatio:
perichondrium (arrow heads) between the cartil:
(asterisk).
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3. Gross findings of the ears, 8 weeks postoperatively.
) Group L. (Center) Group II. (Right) Group III. Note
yroup I and II showed similar width of the ear but
y Il represented 5.1 mm in lengthening of the width
> ear.

4. Photomicrographs of group I shows normal

age. Mature chondrocytes beneath perichondrium
:en (Hematoxylin-eosin stain x 40).
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Fig. 5. Photomicrographs of group II and III
postoperatively. (Above) Inflammatory ¢
hemorrhage are observed between the cartilage
in group II(Hematoxylin-eosin stain x 40).
Extravasated erythrocytes, lymphocytes, and fi
are observed in the gap in the group III (Hematoxy
stain x 40).
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10tomicrographs of group II and III, 2 weeks
itively. (Above) Group II. Extravasation of
ytes is regressed and the infiltrations of
tes and fibroblasts are remained (Hematoxylin-
x40). (Below) Group IIL The gap shows evidence
d areas of immature chondrocytes (Hematoxylin-
x 100).

Average Width of the Auricle (mm)

Group I Group II*  Group II*
67.3 66.8 68.3
675 67.3 69.8
678 675 72.8
68.5 63.5 736
> 0.05
<005

mm, A2¢ 668 mm, A3 683 mm, A
1 675 mm, A27 67.3 mm, A37 69.8
Fo Al 17 67.8 mm, 2T 675 mm, Al
mm, Al 8Fo AllT 685 mm, 2T 68,

Fig. 7. Photomicrographs of group IT and III, 4 w
postoperatively. (Above) Group II. Fibroblastic infi}
and regression of lymphocytes are exhibited (Hematox
eosin stain x 100). (Below) Group III. Imma
chondrocytes are increased between the cartilage enc
(Hematoxylin-eosin stain x 100).
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Photomicrographs of Group II and III, 8 weeks postoperatively. Dense fibrous tissue is formed and the infi

iphocytes and fibroblasts are scaftered in group IL: (Above, left) Hematoxylin-eosin stain x 40; {Abov

oxylin-eosin stain x 100. The maturation of the neocartilage are exhibited between the widened carilage

»p I1I: (Below, left) Hematoxylin-eosin stain X 40; (Below, right) Hematoxylin-eosin stain x 100.
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