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An Evaluation by CT scanning of Intracranial
Volume after Correction of Craniosynostosis
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Jae Jung Han, M.D., Ki Hwan Jung, M.D.,
Keun Cheol Lee, M.D., Jung Min Park, M.D.
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Medicine, Dong-A University, Busan, Korea

Craniosynostosis is the premature fusion of one or
more sutures of either cranial vault or base. Fused
sutures may impede normal growth of the calvaria,
leading to characteristic skull deformities; Morphological
craniosynostosis is classified descriptively. Being cra-
niosynostosis uncorrected the deformity progresses
continuously and causes an increase of intracranial
pressure. The surgical involvement aims at the ex-
pansion of intracranial space as well as satisfactory
achievement of craniofacial shape. Early surgical cor-
rection in infancy prevents the deformity from the fur-
ther progression and possible associated complication
of high intracranial pressure. A long period of follow-up
is essential to asses the outcome of an effectiveness
of the surgery. measurement of intracranial volume has
been concerned in medical personnel and anthro-
pologists for many years. A reliable and accurate
measurements of the intracranial volume facilitates to
make a diagnosis and treatment of craniosynostosis.
Pre-and postoperative change of intracranial volume
was evaluated with 3D CT scanning in 12 cases of
craniosynostosis who underwent frontal advancement
and total cranial vault remodeling. Increased intracra-
nial volume is attributed to surgical release of cranio-
synostosis and natural growth.
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We conceive that the intracranial volume is signifi-
cantly increased after surgical correction of fused
cranial sutures and along with natural growing. A pro-
cedure of frontal advancement and total cranial vault
remodeling is very useful to correct such a deformity
as craniosynostosis. And also 2 cases out of five men-
tally retarded patients improved remarkably and
Forehead retrusion or temporal depression followed in
another two cases.
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Fig. 1. Indirect measurement of intracranial volume by using 3D CT scan. (Above) Schematic illustration of assembly of abutting

slices. (Below) Slices image of 3D CT.
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Table 1. Normal Cranial Growth during the First 20
Years of Life

Age Cranial capacity (Cms)
Newborn 350
3 months 600
6 months 775
9 months 925

1 year 1000
2 years 1100
3 years 1225
4 years 1300
6 years 1350
9 years 1400
12 years 1450
20 years 1500

Blinkov et al. (1968)
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Fig. 2. Early increase of intracranial
volume in 3D CT at postoperative 3
months. (mean of increase: 104.6 Cm3)
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Fig. 5. A 5-month-old male infant with scaphocephaly. (Above left) Preoperative frontal view of skull. (Above, right) Early postoperative
frontal view of skull. (Center, left) Preoperative 3D CT image. (Center, right) Postoperative 3D CT image. (Below, left) Preoperative lateral
view of skull. (Below, right) Early postoperative lateral view of skull.
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Fig. 6. A 16-month-old male baby with brachycephaly and large skull defect of parietal bone. Large skull defect was covered with
Medpor®. (Above, left) Preoperative frontal view of skull. (Above, right) Preoperative lateral view of skull. (Below, left) Postoperative
frontal view of skull after 5 years. (Below, right) Postoperative lateral view of skull after 5 years.
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Fig. 7. A 14month-old female baby with brachycephaly and trigonocephaly. (Above, left) Preoperative frontal view of skull. (Above,
right) Postoperative frontal view of skull after 5 years. (Below, left) Preoperative 3D CT scan image. (Below, right) Postoperative 3D
CT scan image.
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