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DIFFERENCES OF CALVARIAL GRAFT SURVIVAL
ACCORDING TO CIRCULATION SOURCES
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Difficulties arise in prediction of maintenance of the graft volume and viability of graft over
time when a bone graft used for facial reconstruction. A bone-to-bone contact between the
graft and the recipient bone is imporant for creeping substitution and survial of the recipint

bone is important for creeping substitution and survival of the grafted bone. An adequate blood
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supply 1s also essential to ensure the survival of any live cells of the surface of the graft.

Our study was designed to determine which one is an important factor for viability of the

grafted bone in Korean adult dogs

: a bone-to-bone contact or overlying soft tissue. Blocks of

outer table of the parietal bone were placed at the maxillae subperiostially in 4 different

ways .

bone-to-bone contact groups(groups [ and I )with placing a silicone membrane over

the grafted bone and soft tissue contact groups(groups I and IV) with placing a silicone sheet

between the grafted bone and the recipient. In goups I and II, the cancellous surfaces of the

parietal bone was placed on the recipient and the cortical surfaces were placed on the recipient

in groups Tand IV. Caliper techniques were used to study the rates of volume maintenance of

the grafts at 6, 12, and 20 weeks after bone grafting. The volumes of the living bone were

quantified microscopically using a modified point-countiong technique.

The volume is reduced in a similar rate with time in all groups. At 6 week, living bone cells

increased In soft tissue contact groups Il and IV however, and they increased in bone to bone

contact groups I and I at 12 and 20 weeks. At 20 weeks, there were osteoblastic prolifera-

tion and laminated mature bones in group I and II. But osteoclasts and their associated

osteolytic changes were still seen near the silicone membrane in group Il and IV, which may

imply a continuing resorptive process with time.

In summary, revascularization from the overlying soft tissue is important for the graft suryi-

val in early stage of the bone grafting while bone-to-bone contact may be essential in a later

stage.
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Fig 1. Blocks of outer table of the parietal bone were placed at the maxillae subperiostially in 4 different
ways. Bone-to-bone contact groups(groups 1 and 1) with placing a silicone membrane over the grafted bone
and soft tissue contact groups(groups W and IV )with placing a silicone membrane belween the grafted bone
and the recipient. In goups 1 and 1, the cancellous surfaces of the paretal bone was plasced on the recipient

and the cortical surfaces were placed on the recipient in groups I and V.
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Fig 3. Volume maintenance of bone grafts over time.

All groups demonstrated no statistically significant

Table 1. Changes of Graft Volume(Percent Residual Graft Volume)

Postop. 6wks* 12wks** 20wks #f
Group
Group I 69.32+6.8 53.74 +8.5 4582+7.4
Group II 66.57 +7.6 49.85+7.3 41.23+6.7
Group 1T 72.63+5.9 55.72+7.3 42.36 +8.2
Group IV 70.74 £6.1 52.83+8.3 38.18+9.2
Percent residual graft volume =postop. graft vol./preop. graft vol. x100

* ** and # ; p<<0.05(compared with each group)



Fig 4. Six weeks postoperatively. ( Above, left) Group I shows empty lacunae, increased osteoclastic resorption

(large arrow), and osteoblastic depostion('small arrow), { Above, right) Group T shows near completely empty

lacunae and bony resorption recognized by scalloped surface with surface with few osteoclasts(large arrow)

and a layer of osteoblast lining the bony surface(small arrow). ( Below, left) Group N shows irregular bony

surface with active osteoclastic resorption in Howship's lacunae (arrow) (H & E, x 200)
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Fig 5. Twelve weeks postoperatively. All the groups show active bone surface with a layer of active ostecblasts

(small arrow) preoducing osteoid. Group W (below, left) & W (below, right) show quiscent resoptive bone
surface with few osteoclasts(large arrow) (H & E, % 200)

Table 2. Histological Distribution of Living Bone(Percent of total Bone Alive)

Postop. 6wks 12wks 20wks
Group
Group 1 50.3+6.2 63.7+4.8 67.5+7.3*
Group I 45.9+8.2 60.2+6.9 64.7 +8.5%*
Group I 57.8+6.5 60.2+7.1 62.4+6.44
Group V 54.6+5.8 63.4+9.3 62.2-+8.74 4

Percent of total bone alive = postop. living bone/preop. living bone X 100
* 5 p<0.05 (compared with 6 wks and 12 wks of group 1)
* ; p<0.05 (compared with 6 wks and 12 wks of group 1)
# ; p>0.05 (compared with 6 wks and 12 wks of group II)
## ;p>0.05 (compared with 6 wks and 12 wks of group V)
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Fig 6. Twenty weeks postoperatively. All the groups show compact bones with osteocytes occupying their lacu-
nae in bone matrix. ( Above, left) Group 1 shows active osteoblastic bone formation (arrow). (Above, right)

Group 1 shows many osteons with a ceniral canal surrownded by concentric lamellae (arrow). ( Below, left)

Group M shows remodeling activity with active osteoclstic resoption in Howship's lacunae( arrow). (Below,

right) Group N shows focally resoptive bony surface with few osteoclasi( arrow) near the silicone capsule

(SC) (H & E, x 200).
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