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Reconstruction of Articular Cartilage with Free Perichondrial or
Periosteal Grafts

Soo Bong Hahn, M.D., Dae Yong Han, M.D., Nam Hyun Kim, M.D.
and Byeong Mun Park, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Because of the extremely limited potential of damaged articular cartilage for either repair or re-
generation, and the fact that prosthetic joint replacement is contraindicated for children and young
adults due to wear, loosening and mechanical failure of the artificial joint, there is a need for bio-
logical resurfacing of large, full-thickness defects in diseased or damaged joints by transplantation
of a tissue with significant chondrogenic potential. '

The purpose of this study was to investigate the chondrogenic potential of free intra-articular au-
tografts of the perichondrium or periosteum under the influence of joint motion, to characterize the
newly formed cartilage, and to determine which is the more effective method to repair the
articular defect.

In a rabbit model, rib perichondrium and rib periosteum were used to repair full-thickness defects
in the femoral condyle. The newly formed tissue was then evaluated grossly, histologically and his-
tochemically at four, eight and twelve weeks after grafting. Successful grafts of the perichondrium
or periosteum proliferate to fill the full-thickness articular cartilage defect with neocartilage which
produces glycosaminoglycans in the matrix, as demonstrated by the uptake of saframin O.

This production of a large amount of glycosaminoglycans in the reparative tissue is similar to
that of hyaline cartilage. Unacceptable results were obtained in 38% of the perichondrial grafts,
and in 32% of the periosteal grafts.

These failures were due to femoral condyle fractures, and detachment of the grafts or faflure of
proliferation of the grafts.

There was no statistically significant difference between the final results of the perichondrial
and periosteal grous(p>0.1).

The technique of grafting must be improved to increase the rate of successful grafts in which
neocartilage resembling hyaline cartilage fills the articular cartilage defect.

The positive results of the present experimental investigation prove that biological resurfacing of
full-thickness defects in osteoarthritis, especially of small joints, may be clinically possible through
the use of free autogenous perichondrial or periosteal grafts.
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Such biological resurfacing would be a valuable alternative to prosthetic joint replacement, espe-
cially in the treatment of children and young adults.
Key Words: Reconstrucion, Articular cartilage, Perichondrial or periosteal grafts.
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Fig. 1. A thin rectangular strip of per-
ichondrium was lifted from the cartilaginous
rib.

Fig. 2. Placement of the graft. The per-
ichondrial graft is draped over the cartilage-
denuded bone core and is sutured in place with
monofilament nylon.
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Fig. 3-B

Fig. 3-A and 3-B. Gross morphology. A
bone core, denuded of cartilage and with a per-
ichondrial graft sutured in place, was inserted.
The experimental defect is shown in the imme-
diated postoperative period(Fig. 3-A) and the
repaired state at 12 weeks(Fig. 3-B). Note
the confluent neocartilage that has filled the
defect. )
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Fig. 4. A thin rectangular strip of per-
iosteum was lifted from the rib.



Fig. 5-B L . Fig. 6-B

Fig. 5-A and 5-B. Gross morphology. A Fig. 6-A and 6-B. Gross morphology. A
bone core, denuded of cartilage and with a per- bone core, denuded of cartilage and without per-
iosteal graft sutured in place, was inserted. The ichondrial or periosteal graft, was inserted as a
experimental defect is shown in the immediate control. The defect is shown in the immediate
postoperative period(Fig. 5-A) and the re- postoperative period(Fig. 6-A) and with an
paired state at 12 weeks(Fig. 5-B). Note the absence of neocartilage at 12 weeks(Fig. 6-B).
confluent neocartilage that has filled the defect.

s

_ Fig. 7-A ~ Fig. 1B
Flg. 7-A and 7-B. Metachromatic staining of the perichondrium(Fig. 7-A) or periosteum with mus-
cle(Fig. 7-B) (PAS-alcian blue, X 100).
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Fig. 10. The grafted tissue is well bonded to

Fig. 8. The defect is replaced by proliferation the underlying host bone and is composed of ca-
of chondroblasts four weeks after grafting with rtilaginous tissue eight weeks after grafting with
rib perichondrium(H-E, x 40). rib perichondrium(H-E, x 40).

Fig. 9. Reparative tissue four weeks after

grafting with rib perichondrium(Safranin 0. % Fig. 11. The graft is hypercellular. In the
100). deep area, round or polygonal cells are in lacu-
nae and are arranged without formation of isog-

O0.lcm H&3] W7 dEo 2 FHH AT enous clusters or columns. In the superficial
24 A2 o)FojA A #AHY AT 7) zone, spiqdle cells are elongated paral!el to the
2o glycosaminoglycans©. 2 T4 5 6] gl.0.0] surface eight weeks after perichondrial graft-

ing(H-E, x100).
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Bel Axe F7b F7hsta, gR¥S dFR 74Ql AF A EEol FF(lacuna)& A3
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Fig. 12. The articular defect is perfectly
healed twelve weeks after perichondrial graft-
ing(H-E, x40).

Fig. 14. A special stain reveals the tangen-
tial arrangement of fiber bundles in the deep
zone and the transverse arrangement in the su-
perficial zone twelve weeks after perichondrial
grafting(Masson trichrome, x100).
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Fig. 13. The newly formed regenerated tis-
sue is intensely metachromatic twelve weeks
after perichondrial grafting(Safranin 0, x40).
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Fig. 15. The graft was hypercellular, but the
columnization or clustering is poor and lacunae
are underdeveloped four weeks after periosteal
grafting(H-E, x100).
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Fig. 16. The grafted tissue is well bonded to
the underlying host bone and composed of car-

tilaginous tissue eight weeks after periosteal
grafting(H-E, x100).

B

Fig. 17. The newly
sue is moderately metachromatic eight weeks
after periosteal graftin(Safranin 0, x 40).

Z7tEdRe0, o4 EFHL F9 dF #FH
23 Y 1, F9 aFzAY VAR £3:E9
= & AgHY. AlE 42 AEe 4579
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Z%d Z ¢ AsA @FHAR(Fig. 17). =

Fig. 18. The newly formed regenerated tis-
sue is intensely metachromatic twelve weeks
after periosteal grafting(Safranin 0, x40).

Fig. 19. The collagen bundles are arranged
vertically in the deep zone and tangentially in
the superficial zone twelve weeks after per-
iosteal grafting(Masson trichrome, x100).



Fig. 20. The control defect without gratting
remained with no filling of reparative tissue
twelve weeks after the cartilage was denuded.
No staining with safranin O was observed(Saf-
ranin 0, X 40).
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