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Hard-copy (film) versusSoft-copy (CRT)
Reading Performance between Compressed
and Uncompressed Images:

SOLs in abdominal CT images

Yutaka Ando", Nobuhiro Tsukamoto',

Osamu Kawaguchi', Masayuki Kitamura',

Etsuo Kunieda'’, Atsushi Kubo!,
Katsuhiko Ogasawara?, Yasutomi Kinosada®,
Tomoho Maeda® and Takahiro Kozuka®

The objective of this study was to examine the feasibility
of soft-copy (CRT) reading and suitable compression. Forty
abdominal CT images with a space-occupying lesion (SOL%
in liver and 40 normal images were selected for receiver-
operating-curve (ROC)analysis. Each image was compressed
by JPEG extended mode into 1/10 its original capacity, and
then an expanded image was printed on film. Ten radiolo-
gists evaluated the presence of liver SOLs (primary and sec-
ondary tumors) on soft-copy (CRT)and hard-copy (film)
images. Each radiologist reviewed four types of images
(original and compressed hard-copy and original and com-
pressed soft-copy images). Values of the area under the curve
in the various ROC analyses were 0.858 (FILM)and 0.842
(CRT)for original images and 0.879 (FILM)and 0.846 (CRT)
for compressed images. The results of ROC analysis showed
better reading performance with hard-copy than soft-copy
images, but the difference was not statistically significant.
Compressed images showed a higher value (0.879) than origi-
nal images (0.858), a difference that was statistically signifi-
cant (p < 0.029) by the paired t-test but not by the jackknife
method. The results indicate that soft-copy reading is a clini-
cally acceptable alternative to hard-copy reading. We have
had no difficulty in reading abdominal CT images compressed
to 1/10 of the original size by the JPEG method. This study
was supported in part by a grant from the Japanese Minis-
try of Health and Welfare.
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JPEG image compression
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Fig. 1 Examples of non-compressed and compressed-and-ex-
panded images on film.

The upper image is non-compressed, whereas the lower image
has been compressed and expanded. There is a SOL at the lower
edge of the right lobe of the liver. We observed subtle blocking
artifacts on compressed-and-expanded film irmages but not on
compressed-and-expanded CRT images.

HARERM &R #559% 415



3 S 523
Uncompressed image Compressed image
Hard-copy (Film) vs Soft-copy (CRT) Hard-copy (Film) vs Soft-copy (CRT)
1 R, S —
/”'ﬂl —_-_'::.-—-".’-'-:'--
= /"—’{
o et
0.8 P 0.8 1 ///_,,-
0.6 —— Hard-copy (Film) 0.61 // —— Hard—copy (Film)
AZ = (.858 AZ = 0.879
(= =
....... Soft-copy (CRT) / --+-=- Soft-copy (CRT)
0.4 AZ = 0.842 0.4/ AZ = 0.846
(p = 0.296) (p = 0.103)
0.2 0.2 1
0 : ‘ : : 0 : . : :
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
FP FP

Fig. 2 Comparison of detectability in non-compressed images
on CRT and film.

The Az value for film (0.858 +/- 0.038)was slightly better than that
for CRT images (0.842+/- 0.047), but the difference was not sta-
tistic?lly significant (paired t-test: p = 0.296, jackknife method: p
>0.1).
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Fig. 3 Comparison of detectability in JPEG compressed-and-
expanded images on CRT and film.

The Az value for film (0.879 +/—- 0.027)was slightly better than that
for CRT images (0.846 +/- 0.061), but the difference was not sta-
tistice)ﬂly significant (paired t-test: p = 0.103, jackknife method: p
>0.1).

CHER TV AIEMA S A, BITEE AR LTRD - Azl
%, #hF10.879+£0.027, 0.846+0.061THYH, 7 1)
L5550 ) OROCHIFRATCRTHHE & D b BAF & EH5 5
A, ) T FIVIEEFER, paired-thiifE Tldp=0.103, jack-
knifeiE Tldp > 0.1 T7 1 WV AFH L CRTEEICA BRI 2
oz,

T A IIVLEREICE T B A ) D FIVER & ERREIR O L8

TITH & [FAfIC LTk 72 DROCHIFI % Fig. 4127873,
AR I{E OROCHIKEASA 1) ¥ F I {E DROCHIFR % _E Al -
TW/z. Paired-thi%E Tldp = 0.029& % V) 3% DL TH
WTHotz. —F, jackknifeli Tldp > 0.1 THEEX =D
-7,

CRTHRC &L B A ) UFIViEiHG & FHEEIRO L&

HITTE & RS LTk 72 ¥ OROCHTR & Fig. 5127”77,
H-#iTE{ZOROC HIFEATA 1) ¥ V(S DOROCHIHR & 9D
T HH LM > T A, paired-thizE Tldp =0.384, jack-
knifeiE Tldp > 0.1 G WHEEE P72,

zZ %

T 14 WA E CRTHZ DWW TROCHHT & =72 <
K ADIFEA D Y, Kundel > DIEEXAMI{EIZ DOV TH B
D VERE, Steckel > DT Y ¥ VIEEXEIEZIZD VT D
1024 x 1024, 1760 x 2140F7RCRT £ 2K/ \— FI ¥ —TH
BN GHEEY, HiE S OJPEHICRIE{E, screen film, CR
DV 7+ AE—IZBT A RIREIIOWTOBWIZBT
LEREENLVIEY, Kajibll kb 7 1)V A ECRTHEIR

35



524 FEAR (% & JEFERTIS D 7 1 )V A £ CRTHED LW — BESCTOSOLIZ DWW T —

Hard-copy reading
Uncompressed vs compressed images

—— Uncompressed
AZ = 0.858

--===== compressed
AZ = 0.879
(p = 0.029)

0.2

0 0.2 0.4 0.6 0.8
FP

Soft-copy reading
Uncompressed vs compressed images

—— Uncompressed
AZ = 0.842

....... compressed
AZ = 0.846
(p = 0.038)

0 0.2 0.4 0.6 0.8 1
FP

Fig. 4 Comparisen of diagnostic capabilities of non-compressed
images and JPEG compressed-and-expanded images on film.

The Az value of compressed-and-expanded images (0.879)was
slightly higher than that of non-compressed (0.858)images. The
difference was statistically significant according to the paired t-
test(p = 0.029)but not according to the jackknife method (p > 0.1)
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Fig. 5 Comparison of diagnostic capabilities of non-compressed
images and JPEG compressed-and-expanded images on CRT.
The Az values of soft-copy reading for uncompressed images and
compressed images were 0.842 and 0.846, respectively, show-
ing no sai'gniificant difference (paired t-test: p = 0.384, jackknife:
p>0.1).
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