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An automatic measurement of inner

volume of skull using 3-D image processing

Koji HARADA Y Takami YASUDA ¥
Sigeki YOKOI * Jun-ichiro TORIWAKI * Mutuhisa FUJIOKAY*
*  Dept. of Information Eng., School of Eng., Nagoya University
t*  Dept. of Radiology, Dokkyo University School of Medicine

Abstract This paper describes an automatic extraction and measurement of the in-
ner part of the skull volume from X-ray CT images for craniofacial surgeries.
Craniofacial surgery is a surgery which cuts a deformed skull into small pi-
eces of bony blocks and rearranges them to make more suitable shape. One of
the important criterion of the skull in estimating the effectiveness of the
surgery is to know the expected‘increase in the inner volume of the skull
after the operation.Using 3-D image processing techniques and shape interpol-
ation, we succeeded in extracting inner region of the skull and calculating
the volume automatically. The proposed method can calculate the volume of not
only (1)the pre-operative skull, but also (2)the post-operative one and (3)
the surgical planned one which have many holes due to the surgery. In practi-
cal use, this function might be used for quantitative estimation of the post-
operative follow up and the pre-operative planning
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Table.1 Results of processing (pre-operative data).

Data Name Number of Voxels | Volume of Inner Region
PRE1 697666 915.5¢cc
PRE2 1113340 1029.6cc
PRE3 1036409 958.5¢cc
PRE4 1229804 1137.3cc
PRES 922619 1210.7cc

Table.2 Comparison of AUTO(automatic processing data)

with MANUAL(manual input data) in pre-operative
data(POST1).

PRE1 PRES
AUTO 915.5¢cc 1210.7cc
MANUAL 927.5cc 1223.9cc
ERROR RATE -1.3% -1.1%

MANUAL
Only /
AUTO
Only
Common

Fig.10 Differences between MANUAL and AUTO.

White :Common Region
Green : Manual Input Only
Red : Auto Only
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Table.3 Results of processing (post-operation data and
lanning data).

Data Name Number of Voxels |Volume of inner Region
POST1 701689 1062.2cc
PLANG6 1184005 1095.0cc
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