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Calvarial bone grafting in craniomaxillofacial trauma
and facial reconstructive surgery is now widely rec-
ognized and accepted as a standard procedure. One of
the commonly reported problems of calvarial bone graft
is the contour defect caused by partial resorption of the
graft. But, there are few reports that discuss the fate of
the calvarial bone graft based on the quantitative data.
In this article, the changes of grafted calvarial bone
were evaluated using 3-dimensional computed tomo-
graphy(CT). 9 patients were observed with the CT
scans at 2 mm thickness immediately after operation
and at the time of last follow-up. The area of the bone
defect was segmented on the 3-dimensional CT image
and calculated by AnalyzeDirect 5.0 software. The im-
mediate postoperative bone defect area of the recipient
site and the donor site were 612.9 mm? and 441.5 mm?,
respectively, which became 1028.1 mm? and 268.8
mm?, respectively at the last follow-up. In conclusion,
the bone defect area was less increased on the donor
site of calvarial bone graft than on the recipient site.
And the CT scan is a valuable imaging method to
assess and follow-up the clinical outcome of calvarial
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Table 1. Summary of Cases

No.  Sex/Age(years) Indication Defect site Follow up period(months)
1 M/2 Postoperative defect Fronto-parietal skull 6
2 M/3 Postoperative defect Fronto-temporal skull 15
3 F/13 Post-tumor resection Fronto-orbital area 12
4 M/16 Post-tumor resection Frontal skull, zygoma, maxilla & orbit 30
5 M/17 Post-tumor resection Lateral orbital wall & anterior maxilla 12
6 M/19 Posttraumatic deformity  Fronto-orbital area 15
7 M/26 Posttraumatic deformity ~ Orbit & maxilla
8 M/32 Postoperative defect Temporo-parietal skull
9 M/46 Post-tumor resection Zygoma, maxilla & orbital floor

Table H. A Change of Bone Defect Area in Recipient Site and Donor Site

No Sex/Age Recipient site: defect area (mm?) Donor site: defect area (mm?’)
(years) Immediate postop. Follow up Immediate postop. Follow up

1 M/2 2809.75 4346.5 263 379
2 M/3 56 1435.75 20.25 22.5
3 F/13 97 79.5 136 27.75
4 M/16 652 612.75 1279.75 620
5 M/17 35.5 292.5 796 147.25
6 M/19 893 977.75 646.75 516.25
7 M/26 143.25 71 48.5 24.5
8 M/32 781.25 1330 29 94.25
9 M/46 48.25 107.25 684 587.5

Average 6129 1028.1 4415 268.8
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Fig. 1. A 3-year-old male patient with a skull
defect (case 2). It shows an immediate postop-
erative and 15 months postoperative 3-dimen-
sional computed tomography. The defect area
was marked with red color. The immediate
postoperative bone defect area of the recipient
site and the donor site were 56 mm’ (Above,
left) and 20.25 mm’ (Below, left), respectively.
And 15 months later, these became 1435.75 mm’
(Above, right) and 22.5 mm” (Below, right), re-
spectively.

Table Ill. A Difference of Bone Defect Area between Recipient Site and Donor Site

Recipient site Donor site
No. Sex/Age (years) i 2 . 2
Difference of defect area (mm’) Difference of defect area (mm")
1 M/2 ' 1536.75 116
2 M/3 1379.75 2.25
3 F/13 -17.5 -108.25
4 M/16 -39.25 -659.75
5 M/17 257 -648.75
6 M/19 84.75 -130.5
7 M/26 7225 24
8 M/32 548.75 -4.75
9 M/46 59 -96.5

* Paired t-test: the difference of defect area between recipient site and donor site — p=0.012
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Fig. 2. A 16-year-old male patient with a
fibrous dysplasia(case 4). It shows an immedi-
ate postoperative and 30 months postoperative
3-dimensional computed tomography. The de-
fect area was marked with red color. The im-
mediate postoperative bone defect area of the
recipient site and the donor 51te were 652 mm®
(Above, left) and 1279.75 mm’ (Below, left),
respectively, which became 612.25 mm? (Above,
right) and 659. 75 mm’ (Below, right), respec-
tively 30 months later.
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Fig. 3. A 17-year-old male patient with a
fibrous dysplasia(case 5). It shows an immedi-
ate postoperative and 12 months postopera-
tive 3-Dimentional computed tomography.
The defect area was marked with red color.
The immediate postoperative bone defect area
of the recipient site and the donor site were
355mm’ (Above, left) and 796 mm’ (Below,
left), respectively, which became 292.5 mm’
(Above, right) and 147.25 mm’ (Below, right),
respectively 12 months later.
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Fig. 4. A 32-year-old male patient with a
skull defect(case 8). It shows an immediate
postoperative and 6 months postoperative 3-
dimensional computed tomography. The de-
fect area was marked with red color. The
immediate postoperative bone defect area of
the rec1p1ent site and the donor site were
781.25 mm’ (Above, left) and 99 mm® (Below,
left), respectively, which became 1330 mm®
(Above, right) and 94.25 mm’ (Below, right),
respectively 6 months later.
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