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Chondrogenic Activity of Vascularized Perichondrial Flap
for Rabbit Tracheal Reconstruction

Eun Seo Kim, M.D., Eun Chang Choi, M.D., Young Ho Kim, M.D., Won Pyo Hong, M.D.

Department of Otorhinolaryngology, Yonsei University, College of Medicine, Seoul, Korea

Yong De Jin, M.D.

Department of Otorhinolaryngology, Yian Bian Medical College, Yian Ji, China

Perichondrium is generally used for reconstruction of airway and successful regeneration of cartilage
framework using perichondrium are reported by several authors. It has many advantages for airway
reconstruction. It can maintain the stable framework and it has highter flexibility so it's easy to design
according to the shape of defects. It resist strongly against infection process. Its airtightness and rapid
mucosalization enables to predict good postoperative recovery and results.

To investigate the differences in cartilage regeneration between avascular and vascularized
perichondrial flap, this study was designed with vascularized flaps composed of vascularized
perichondrium and central auricular artery and vein. Morphologic study was performed to determine the
fate of the grafted perichondrium at regular intervals using light microscopy with H & E stain.

Chondrogenic potential and formation of cartilaginous plate of experimental group was superior than
in the control group. Grafted perichondrium was fed by consistent feeding vessel. At 6 weeks, the
regenerated cartilage could hardly be distinguished form the normal cartilage framework but in control
group, regenerated cartilaginous tissue was generally immature in same period.

In conclusion, this study indicated that consistent vasculature to grafed tissue is the essential factor
for successful reconstruction of cartilaginous framework.
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Fig. 1. Flap harvest and tracheal reconstruction in control group. (left) 5X15mm disk of free auricular
perichondrium is harvested from thr dorsal surface of the auricle with its central point located distally at
two thirds the auricle’s length when measurd from the root of the auricle. (center) The perichondrium was
elevated andd separated from auricular cartilage with micorelevator. (right) The grdft is secured around
the perimeter of the defect with muitiple interrupted #4-0 vicryl sutures to obtain an airtight seal.
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Fig. 2. Flap harvest and tracheal reconstruction in experimental group. (above left) Auricular peri-
chondrocutaneous graft measuring 5 X15mm harvest from auricle. The location of the graft harvest is the
same as for control group. (above right) The pedicle is dissected free to the root of the auricle to allow
adequate length for rotation into an airway defect. (below left) The graft and its pedicle are then passed
through a subcutaneous tunnel connecting the root of the auricle and the airway defect site. (below right)
The graft is then placed across the defect as in control group and secured around the defect perimeter
with interrupted #4-0 vicryl sutures. The skin edge of the graft are then approximated to the skin of the

midline neck incision.
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Fig. 3. Light microscopic finding of 1 week dfter reconstruction. (left) Active regeneration of grafted
perichondrum was not seen and intercellular matrix are surrounded with several spindle shape cell in
control grou. (right) In experimental group, grafted perichondrium are actively regenerated and a lots of
spindle shape cells appear with iuture connective tissues.

Fig. 4. Light microscopic finding of 2 weeks dfter reconstruction. (left) In control group, grafted
perichondrium is further hypertrophied and focal overgrowth of fibrotic tissue are found. Some immature
chondrocytes are seen. (right) Thin and irregular shaped cartilaginous plates are formed in experimental
group. Active chondrogenic potential has the regenerated chondrocytes separated each other.
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Fig. 5. Light microscopic finding of 4 weeks dfter reconstruction. (left) In control group, newly formed
chondrocytes are aggregated and grouped together. And the thickness of neocartilage appear thicker than
in 2 week. (right) In experimental group, relatively homogenous chondrocytes are surrouded with definite
capsule in deeper portion and cartilaginous plates are found definitely.

Fig. 6. Light microscopic finding of 6 weeks dafter reconstruction. (left) Inflammatory reaction are much
decreased and more numerous lacunae surrounded by distinct capsules occupied more space in control
group. (right) In experimental group, chondrocytes are placed in large lacunae which are almost similar to
normal, mature cartilaginous tissue.
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Fig. 7. Light microscopic finding of 8 weeks after reconstruction. (left) control group, relatively mature
chondrocytes are surrounded by definite capsule. The regenerated cartilage acquired nearly normal shape.
(right) In experimental group, the cartilage tissue appear more mature and more hypertrophied than in 6
weeks.
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