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Abstract

Evaluation of ROC Curve in High Kilovoltage Technique
Using Simulated Nodules on Chest
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With transmitted dose through chest which has the problem of wide variations in absorption,
simple film/screen combination method makes it diffucult to image lung field, mediastinum and
retrocardiac areas.

In order to overcome this, it is very common to use the high kilovoltage technique in dimin-
ishing the differences between high and low contrast.

We have been adopting this method at department of diagnostic radiology, Seoul National
University Hospital.

To compare the image of it with that of low kilovoltage technique, we did radiographic tests
using beans on the skin.




sitivity and specificity.

detecting beans with our apparatus.

We marked off into three anatomical categories such as lungs, mediastinum and near dia-
phragm, then attached a bean on a marked area at random. In order to compare with high and
low, we took a radiography of high(120~140kVp) and low(70~90kVp) kilovoltage
tehchniques, respectively at the same time. We have done experiments 320 cases.

We evaluated the results of test in response to sensitivity (true positive) and specificity (true
negative). In evaluating, we gave them points from 1 to 5 according to true or false. With

given points by a radiologist having much experiences, we could acquire the percentage of sen-

The percentage made us to get the schematic table of ROC curve of those two methods. Con-

sequently, high kilovoltage technipue appeared 18% better than low kilovoltage technique for
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Fig. 1. Film density versus screen exposure for
Ortho-G film with Lanex Regular
screens (Eastman-Kodak, Rochester,
NY) measured at 125 kVp 40 mmALl)

namic range @A ol E WAF FAAZ
ol gith. 2ot &34 dynamic range® 7}%]
2 U= BEE(latitude) 7t 4323 WL film
& AR dRzHY gEREs FelAu,



Table 1. Operating specification of chest unit

Size of field

Focal spats
Maximum voltage
Speed

Phase

Target storage capacity
Target angle
Grid ratio

Grid lines

Focal range
Generator rating
Filter

14 %17 (inch)
1.0x2.0 (mm)
150 (kVp)
60-standard (Hz)
single

300,000 (HU)
15 )
10:1 —

103 (1/inch)
60~70 (inch)
500, 100 (mA, kVp)
Cu0.2+Al4 (mm)
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Fig. 2. Division of chest image for effective nod-
ule detection ; (I) lung, (I ) mediastinum

and retrocardiac structure, and ()

subdiaphragmatic area.
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Table 2. Detectability(Az) of ROC curves(High
kVp vs Low kVp)

(1) (@) (m) Total
High kVp  0.8690 0.7463 0.7348 0.8060
Low kVp 0.7557 0.6798 0.6517 0.6287
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Fig. 3. ROC curves of each division : (1) Lung field, () Mediastinum & cardiac portion, (1)
Subdiaphragmatic area, and (IV) Thoracic cage(a : high kVp, b : low kVp)
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