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THE CONTACT SURFACE
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Onlay graft of the calvarial bone has been popularized in craniofacial surgery because
absorption of the calvarial bone is less than that of the endochondral bone. But the problems
with using the calvarial bone are its rigidity and difficulty in setting a precise apposition.

When the outer tables of the calvarial bone are used for augmentation and reconstruction
of the convex zygoma, foréhead, or chin, it is better to place the cancellous surface over the
convex reciplent bone to get a precise apposition. Whereas, it is better to place the cortical
surface over the concave nose or orbital cavity to achieve a good apposition.

Therfore, our study was designed to determine the differences of bone absorption and re-
generation between cancellous and cortial bone contact to facial bone, and between pre-
served periosteum and detached periosteum in autograft of calvarial bone in dog models.

Outer tables of the calvarial bone were placed in subperiosteal pockets of the upper and

lower maxilla in four different ways : Group I ; The cancellous surface was placed in con-
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tact with the bare recipient bone, and the cortical surface attached with periosteum was ac-

cordingly contacted with the elevated periosteum of the recipient bone. Group 1 ; The

corical surface attached with periosteum was placed in contact with the bare recipient bone

and the cancellous surface was contacted with the elevated periosteum of the recipient bone,

Group I ; The arrangenent was similar to Group I except that the periosteum of the graft

was deprived. Group NV ; The arrangement was similar to Group I except that the perioste-

um of the graft was deprived. Volume measurements using a caliper technique and

histololgical study were made 20 weeks postoperatively.

The volume of maintenance is as follows ;

Group 1,84.2% ; Group 11, 77.6% ; Group I,

77.0%, and Group IV, 69.5%. The histolgical contribution of living bone was assessed by a
modified point counting technique : Group I, 86.6% ; Group 1, 83.8% ; Group II, 79.6%

and Group V, 77.6%. .

Greater volume maintenance and histological contribution of living bone were found when

cancelllous surface rather than the cortical were placed in contact with the recipient bone

and the grafts from their periosteum were preserved.

We concluded that in order to expect better survival of a grafted bone, the cancellous sur-

face of the graft should contact with the recipient bone and that the periosteum of the graft

should be preserved.
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Fig. 1. Four blocks of outer table  of calvarial bone,
each measuring about 10X 5X 2mm. 1 ;| The perioste-
um of the graft is on top and the cancellous surface
on bottom. T ;| The cancellous surface is on top and
the cortical surface with periosteum on bottom. Il ;
Bare cortical surface is on top and cancellous surface
on bottom. W ; Cancellous surface is on top and bare

cortical surface on bottom.

Fig. 3. Histomorphomeiric analysis of bone utilizing
point— counting technique. At intersectios, bone scored
as living (viable osteocytes within lacunae and bony
trabeculae, large arrows) or dead (empty lacunae,
absence of ostescyte living cell, small arrows). Four
random inlersections of bone, and tolal score of living
and dead bone expressed as a percentage of each(H &
E, x 200).

Group I

= Periosteum

Cortical bone
Cancellous bone

Group IV

Fig. 2. 4 types of bone block are placed on the maxille. In Group I and I, cancellous bone is placed in con-

tact with recipient bone. In Group 1I, cortical bone attached with periosteum is placed in contact with recipient

bone. In Group N, bare cortial bone is placed in coniact with recipient bone. To equalize any possible variant

caused by different grafted site, the site of each specific gra ft was altered by clockwise rotation.
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Table I Changes in Length, Width, and Height

Length Width Height
Preop Postop Preop Postop Preop Postop
Mean 11.27 10.80 6.13 5.70 2.15 2.03
Group 1 SD 0.52 0.64 0.51 0.36 0.38 0.36
%
remaining 95.82+3.68 93.15+3.81 94.41 4+3.90*
Mean 11.20 10.22 588 548 206 1.88
SD 0.55 0.77 0.47 0.46 0.43 0.36
Group I
%
remaining 91.26+£5.97 93.19+3.94 91.85+3.88
Mean 11.25 1050 6.00 544 238 1.90
SD 0.50 0.80 0.56 0.36 0.38 0.36
Group II
%
remaining 93.30+4.61 91.01 £6.50 90.85+2.78
Mean 11.25 1033 587 5.22 2.13 1.78
SD 0.45 0.48 0.42 0.28 0.45 0.40
Group V
%
remaining 93.77+3.21 89.13+4.45 83.45 +7.43
. Postop
Percent remaining= ——— %100
Preop
SD : standard deviation

* p<0.05 : Compared with Group IV using Wilkoxon —rank test.
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% Residue in Volume

Table I Changes in Volume

Volume of Volume at Percent Residual Graft
Transfer (mm?®) +SD Harvest(mm?®) £SD Volume +SD
Group I 149.6 +36 126.0+32 84.2+4.8 *
Group I 137.7+39 105.7+25.9 77.6+5.6 **
Group I 142.14+37.9 108.3+24.3 77.0+38 #
Group V 138.4+35.3 96.5+26.8 69.5+3.8

* p<0.05 ; Compared with Group 1, Il and I using Wilkoxon —rank test
** 10,05 ; Compared with Group I
# p<0.05 ; Compared with Group IV

100y
80
60
40}

20}

Fig. 4. The volume maintenance of bone graft. Group I
demonstrates more volume maintenance than Group 1,

I, end NV, with statistical significance.
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Fig. 8. Group W. (Above) Mixed bony and fibrous

union are demonsirated at the interface between grafi-

ed and recipient bone. Note focal osteoblastic prolifera-
tion between bony and fibrous union (arrows) (H &
E, X 100). (Below) Living osteocytes and osteolblastic
proliferation are apparent (arrow) (H & E, % 200).

Fig. 7. Group M. (Above) Bony trabeculae with Jocal
emply lacunae and limited osteoblasic proliferation are
noted (arrows) (H & FE,x 200). (Below) Empty lacu-
nae with limited replacement by living osteocytes is ap-
parent (arrows) (H & E,x 200).

Table Il Histological Contribution of Living and Dead Bone (point —counting technique)

Percent of Total Percent of Total

Bone Alive+SD Bone Dead +SD
Group 1 86.6+5.4 * 13.4+5.4
Group I 83.8+5.0 16.2+5.0
Group I 79.6+£7.5 # 20.4+75
Group IV 77.6+6.7 22.44+6.7

* p<0.05 ; Compared with Group II using Wilkoxon —rank test

# p>0.05 ; Compared with GrouplV
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Fig. 8. Group V. ( Above) Significant resorption of

the grafted bone by replacement of fibrous tissue
(arrows). Osleoblasts or osteoclasts are nol seen (H
& E,x 200). (Below) Near total empty lacunae are
apparent (arow) (H & E, % 200).
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