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THE BIOLOGIC BEHAVIOR OF CORAL WRAPPED WITH PERIOSTEUM,
PERICHONDRIUM,AND FASCIA GRAFTED ON
THE MAXILLA IN THE RABBIT
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In the last decade various biomaterials have come into widespread use In clinical practice.
Hydroxyapatite (HA) is one of the more extensively studied matemals recently developed as a
bone graft substitute. As an onlay bone graft substitute, however, there are disadvantages,
including difficulty in secure fixation, soft-tissue thinning over the implant, and the potential
for late exposure. Because of their high density and hardness, synthetlic HA substance can
lead to nonanatomic remodeling, with bone loss in some areas and densification in others.

Coral (Biocoral®, Inoteb B.P., Saint Gonnery, France) is a biomaterial derived from natural
corals, and is used as a bone graft substitute. After harvesting, the natural coral is transformed
into a biomaterial by a series of preparation, purification, shaping, and sterilization processes.
It is composed of 99% calcium carbonate and 1% amino acids. Its physical architecture is similar
to bone with mean pore diameter of 150 ym. Unlike HA, resorption occurs in coral in the tissues
Resorbable coral has the advantage of being replaced by newly formed bone. The resorbability
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of the bone substitute can be advantageous, particularly for substance whose longterm presence
could jeopardize the function of surrounding tissue. In animal studies coral appeared to be a
satisfactory bone graft substitute, and successful clinical applications were reported.

In this study we implanted coral blocks wrapped totally with autogenous periosteum,
perichondrium, and fascia on the maxilla of the rabbit. The purpose of this study is to
investigate the role of the periosteum, fascia, and perichondrium in bone and cartilage
induction.

Fifteen rabbits were used Five samples of pericsteum-wrapped, fascia—wrapped, perichondrium-
wrapped, and non-wrapped coral implants, respectively were collected at 4, 8 and 12 weeks
postoperatively. They were carefully examined grossly and microscopically.

There was no morbidity or mortality among the rabbits in the study. No implant infection or
movement was seen. At 4 weeks, there were foci of new bone formation in periosteurn-wrapped,
fascia—wrapped, and perichordrium-wrapped groups. In all sections we observed fibroconnective
tissue and capillary infiltration into holes of the entire block. At 8 weeks, all the periosteum-
wrapped implants demonstrated significantly greater amounts of woven bone formation, some
of which was lamellating. Other groups formed only woven bone formation without
maturation. At 12 weeks, all periosteum-wrapped implants contained predominantly mature
lamellar bone, and corals appeared to be resorbed completely and were replaced with newly
formed bone. Compared with specimens at 8 weeks, specimens of other groups did not show any
particular change at 12 weeks. These results suggest that periosteum plays an important role
of bone induction. It is expected that periosteum—wrapped coral will be able to be used not only
as the simple onlay bone graft, but also as a substitute of vascularized bone graft after bone
formation is accomplished, furthermore as a free flap. In addition, the use of coral shortens the
operating time during the craniomaxillofacial reconstruction since it is no longer necessary to

harvest a bone graft.
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Fig. 1. Microscopic finding of coral implant used in the

experiment.

Fig. 2. Diagram of coral implantation; After making a

skin incision on the head and the scalp pinna of each
rabbit; periosteum(Pos) overlying the frontal bone,
temporal fascia(F), and perichondrium(Pch) of the aural
pinna, measuring 2.5 x2.5 cm in each membrane
were prepared. Rabbit model showing placement of
non-wrapped(C), periosteum-wrapped(C/Pos), fascia-
wrapped(C/F), and perichondrium-wrapped(C/Pch)

corals on the maxilla.
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Fig. 3. Gross finding of coral implants at 4 weeks (C:
coral blocks, C/Pos: coral block wrapped with periosteum,
C/F: coral block wrapped with temporal fascia, C/

Pch: coral block wrapped with perichondrium,).
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Fig. 4. Microscopic findings from 4 weeks show ingrowth of
fibrovascular connective tissue with mild inflammatory reaction
at the coral group (C), and foci of new bone formation at the
periosteum, fascia, and perichondrium groups (C/Pos, C/F, and
C/Pch) (H&E, original magnification, x 100(C), x 200(C/Pos, C/
F, and C/Pch )).
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Fig. 5. Microscopic findings from 8 weeks show new
bone formation in all groups (H&E, original
magnification, x 200(C, C/Pos, C/F, and C/Pch)).
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Fig. 6. Microscopic findings from 12 weeks show mature

lamellar bone formation at periosteum group (C/Pos), and

Joci of small amownt of woven bone formation at coral, fascia

and perichondrium groups (C, C/F, and C/Pch) (H&E, original
magnification, x 200(C/Pos, C/F, and C/Pch).
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Table I. Incidence of Bone Formation in Each Group

Group 4 weeks 8 weeks 12weeks
Coral - 2/5 3/5
Coral/Periosteum 1/5 5/5 5/5
Coral/Fascia 1/5 2/5 5
Coral/Perichondrium 1/5 2/5 4/5

Table I Histology of Regenerated Bone

Group 4 weeks 8 weeks 12 weeks
Coral loose CT, vessel WB WB
Coral/Periosteum WB WBtLB LB
Coral/Fascia WB WB WB
Coral/Perichondrium WB WB WB

( CT, connective tissue; WB, woven bone; LB, lamellar bone.)

Table Il Thickness of Implant (mm)

Group 4 weeks 8 weeks 12 weeks
Coral 2.78+0.29 1.95+0. 66 1.38+0.83
Coral/Periosteum 2.48+0.53 2.14+0.29 *1.80+0. 32
Coral/Fascia 2.8040. 29 1.30+1.36 1.10£0.80
Coral/Perichondrium 2.63+0.39 1.44+0.53 1.60+0. 52

* Completely replaced bone.
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