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ABSTRACT

Purpose : This study was designed to determine a proper threshold value and opacity in three-dimensional CT vol-
ume rendering of oral and maxillofacial area.

Materials and Methods : Three-dimensional CT data obtained from 50 persons who were done orthognatic surgery
in department of oral and maxillofacial radiology of Seoul National University retrospectively. 12 volume rendering
post-processing protocols of combination of threshold (100HU, 150HU, 221HU, 270HU) and opacity (58%, 80%,
90%) were applied. Five observers independently evaluated image quality using a five-point range scale. The results
were analyzed by receiver operating characteristic curves, ANOVA and Kappa value. And three oromaxillofacial
surgeons chose the all images that they thought proper clinically in the all of images.

Results : Analysis using ROC curves revealed the area under each curve which indicated a diagnostic accuracy. The
highest diagnostic accuracy appear with 100HU and 58% opacity. and the lowest diagnostic accuracy appear with
22THU and 58% opacity that are being used protocol in department of oral and maxillofacial radiology of Seoul
National University. But, no statistically significant difference was noted between any of the protocols. And the
number of proper images clinically that chosen by three oromaxillofacial surgeons is the largest in the cases of pro-
tocol 8 (221HU, opacity 80%) and protocol 11 (270HU, opacity 80%) in one after the other.

Conclusion : Threshold and opacity in volume rendering can be controled easily and these can be causes of making
an diagnostic accuracy. So we need to select proper values of these factors. (Korean J Oral Maxillofac Radiol 2009,
39 :13-8)
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Table 1. Parameters of the evaluated post-processing protocols

Protocol Parameters

1 100 HU, 58% opacity
2 100 HU, 80% opacity
3 100 HU, 90% opacity
4 150 HU, 58% opacity
5 150 HU, 80% opacity
6 150 HU, 90% opacity
7 221 HU, 58% opacity
8 221 HU, 80% opacity

9 221 HU, 90% opacity
10 270 HU, 58% opacity
11 270 HU, 80% opacity
12 270 HU, 90% opacity
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Table 2. Five point confidence scale

1=definitely present
2=probably present
3=unsure

4=probably not present
5=definitely not present

Table 3. The mean values of area under ROC curve (Az) accord-
ing to protocols

Protocol Az
1 0.74686
2 0.68138
3 0.68322
4 0.71078
5 0.68364
6 0.68322
7 0.65800
8 0.69970
9 0.68672
10 0.71394
11 0.70418
12 0.70776
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Table 4. The mean values of area under ROC curve (Az) accord-
ing to threshold value

Threshold value Az
100 0.70382
150 0.69057
221 0.68147
270 0.70863

Table 5. The mean values of area under ROC curve (Az) accord-
ing to opacity

Opacity (%) Az
58 0.70739
80 0.69223
90 0.68875

Table 6. The Kappa value for inter-observer

Protocol Kappa value
1 0.58
2 0.52
3 0.42
4 0.57
5 0.68
6 0.69
7 0.29
8 0.50
9 0.64

10 0.63
11 0.60
12 0.65
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Fig. 1. The number of proper images clinically that chosen by three
oromaxillofacial surgeons.
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Fig. 2. Procedure of 3-D volume image visualization.
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