u

) <

The University of Osaka
Institutional Knowledge Archive

AR ER B XS ImEZIC & 1 F BFCR(Fuji Computed

Title | diography) OOE& ST SRS & CERERBIMET -
Author(s) |/NA, #ffi—
Citation | BAEZMARFERMES. 1990, 50(12), p. 1485~

1498

Version Type|VoR

URL

https://hdl.handle.net/11094/19089

rights

Note

The University of Osaka Institutional Knowledge Archive

https://ir. library. osaka-u. ac. jp/

The University of Osaka

: OUKA



HAEREEE | 50 (12), 1485—1498, 1990 (FE2)

Faoh A X ffmE2ic 1% FCR (Fuji Computed
Radiography) o &% 5k
—HRERY I X DR IRARR R —
FRALELBHMNRELUE (EHE | WHBEAED)
S| M —
GE# 24 3 BI9RZHD

(PR 2 48 5 A 15 B IR#MIRERZ )

The Expetimental and Clinical Evaluation of Digital Chest Radiography
Using FCR (Fuji Computed Radiography)
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Image quarity of digital chest radiography using FCR (Fuji Computed Radiography) was evaluated
experimentally and clinically, comparing with the conventional radiography using regular film-screen
system (F-S system).

1. In experimental study, Burger’s phantom and Hawlet chart were used. The results were as
follows:

1) Almost same amount of incident X-ray exposure was necessary for FCR to obtaine the same
resolution power as F-S system.

2) Contrast enhancement processing did not improve resolution power in FCR. It was improved
by the processing of spatial frequency enhancement in the range of lower than 0.5 ¢/mm, but was
decreased by the sarne processing in the range of higher than 0.5 ¢/mm.

2. Inclinical study, chest radiograms of FCR and F-S system which were taken at the same day were
evaluated. The results were as follows.

1) Firstly, the visibility of abnormal shadows which were classified into nine types was
evaluated subjectively by two chest-radiologists. As the results, FCR was superior to F-S system in
visibility of the lesions overlapping mediastinum and diaphragm, calcifications and bone lesions. FCR
was, however, inferior to F-S system in visibility of ground glass shadows, fine reticular shadows and
granular shadows.

2) In the second step, the detectability of those interstitial shadows was evaluated using ROC
curve analysis. As the results, FCR was statistically inferior to -S system in detectability of those
interstitial shadows.
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Table 1 Exposure factors, film-screen system and processing factors of conventional radiogra-

phy and FCR

Exposure factors

Film-Screen system/Processing factors

Conventional 140kVp, 100mA, phototimed Screen : GRENEX G-4, Film : Fuji-HRS
GA GT GC GS RN RT RE
FCR 110kVp, 200mA, 0.05sec Lt. side 1.0 E 1.6 —0.26 4 R 0.5
Rt. side 0.9 A 0.8 —0.16 4 Q 3.5
(14) AakEEE #5045 #1225
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Fig. 1 Conventional chest radiograms and CT images in three patients with
typical interstitial diseases used for ROC curve analysis.
a) diffuse granular shadow (sarcoidosis). b) ground glass shadow (hypersen-
sitivity pneumonia). ¢) fine reticular shadow (drug induced pneumonia).
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Fig. 2 Comparison of the detectability between
conventional radiography and FCR using Hawlet
chart in different incident exposures. FCR was
processed by contrast enhancement procedure
with different weight value (GA=0.8, 1.0, 1.2,
1.4).
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Fig. 3 Comparison of the detectability between
conventional radiography and FCR using Burger’
s phantom in different incident exposures.

Table 2 Relationship between image quality score and spacial frequency

Image quality score 1 2

4 5 6 7 8 9 10

Spacial frequency (L/mm) 0.5 0.6

0.83 1.0 1.19 1.43 1.72 2.0 2.35

FRE 2412/ 258
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Fig. 4 Comparison of the detectability of FCR using Burger's phantorn which was processed by
using Burger’s phantom which was processed by spacial frequency enhancement procedure with
contrast enhancement procedure with different different weight value and different cycle (RE=
weight value (GA=0.8, 1.2, 1.4). 0.4, 8.

Table 3 Results of subjective comparative evaluation of detectability
between conventional and FCR films in the interpretation of nine types
of abnormal chest X-ray findings

Types of abnormal findings No. of findings Total scores #
granular shadow (<5mm) 24 - 16
reticular and ground glass shadow 14 — 12
infiltrative shadow 15 —4
patchy and strand like shadow 40(4)* =304+
nodular and mass shadow (5mm=) 29(4)* 043
bony lesion 9(2)* +5(4-2)*
lesion of trachea and large bronchus 3 +4
calcification 10 + 12
others 10 +2
* : Number in parenthesis indicate scores of lesions behind the mediastinum and

diaphragm.

# 1 Total subjective scores of two chest-radiologists. Each finding was scored by
the following criteria. —2: Conv.>>FCR, —1: Conv.>FCR, 0: Conv=
FCR, +1: Conv.<FCR, +2: Conv.< <FCR.

(18) BAEMSEE 505 2125
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Fig. 6 ROC curves show the performance of six
radiologists in the detection of interstitial
infiltrate using conventional radiography and
FCR. The difference in accuracy was statistically
significant (p<0.005).
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Table 4 Results of subjective comparative eval-
uation of detectability between conventional
and FCR films in the interpretation of typical
pulmonary abormalities

%’ﬁf* Type of abnormal findings Avaag.ensﬁm
1 nodular shadow with caleification +0.2 +1.16
2 fine reticular shadow =0.8 +0.40
3 patchy infiltrative shadow —0.6 *0.80
4 ground glass shadow —0.4 +0.48
5 coarse reticular shadow =0.6 +1.20
6  mass shadow +0.6 +0.48
7 diffuse granular shadow —1.4 +0.48*

*  statistically significant (p<:0.025)
# : average subjective scores of five radiologists
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Fig. 7 ROC curves show the performance of two
groups of radiologists classified by the length of
clinical experience in the detection of interstitial
infiltrate. The difference in accuracy between
conventional radiography and FCR was statisti-
cally significant (p<0.005) only in the group
with less than five years experience.
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Fig. 8 ROC curves show the performance of two
groups of radiologists classified by the presence
or absence of clinical experience of FCR diagno-
sis. The differences in accuracy between the two
groups were not demonstrated.
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