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Performance Study of Teleradiology Network
Systems with CRT Monitors: ROC analysis of
an observation study of simulated lung nodules

Masaomi Takizawa'’, Shusuke Sone'’,
Kazuhiro Oguchi ", Yuichiro Maruyama'’,
Tomofumi Watanabe', Kotaro Gomi'’,
Tadashi Wako?, Yoichi Okazaki?,
Mitsuhiro Momose*, Shun Imai*, Atsunori
Maruyama® and Fumikazu Sakai®

PURPOSE: To evaluate the diagnostic performance of
commercially available CRT monitors used in a teleradiology
system by determining the rate of detection of simulated lung
nodules.

MATERIALS AND METHODS: Three types of CRT
monitors were tested in the observation study. They had ma-
trix sizes of 1024 x 768 (16 inches, color), 1024 x 768 (20
inches, color)and 1600 x 1125 (24 inches, black and white). |
Twenty chest radiographs were obtained by Fuji computed
radiography (FCR )of an anthropomorphic chest phantom with
ten simulated nodules on its surface. These FCR films were
digitized by a film digitizer with 125 DPI(1024 x 1024 ma-
trix sizes)and 12 bit gray scales, and the image data were trans-
ferred from Shinshu University Hospital to other hospitals
where interpretation was carried out by the radiologists. Ten
radiologists of three hospitals were asked to interpret inde-
pendently both the original FCR films and the images shown
on the CRT monitors and to indicate the presence or absence
of simulated nodules on the images by using a five-category
rating scale. Receiver operating characteristics (ROC)curves
were generated, and the results of interpretation on the FCR
films and CRT monitors were compared. RESULTS: Perfor-
mance of the all readers was slightly better with the CRT
monitors than on the FCR films, although the differences were
not statistically significant. There were no statistically signifi-
cant differences in performance depending on the type of CRT
monitor. CONCLUSION: Performance of the CRT monitors
was comparable to that of FCR radiography in terms of in-
terpreting the simulated lung nodules.
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FEFEAIEI{R D552 X % Teleradiology %°Telepathology %
EDRMBERLIRENT 4 Y 5V EHTH SHISDN
(Integrated services digital network) D K12 & D EH L&
nE Lo,

bitbiud, 19894 & )M KFEEE (k) & REIE
T & Mk o> Z SR b ) C R BRI O(R% 247 9 726
DEFFIEA 7 77— 27 (LAN; local area network) D54 %
TTOTELIY, ThbDTeleradiology ¥ AT L IZBIT 5
ZREGEOBEIZE, MEiCL VELLCRTEZY, T4
HH16~-244 ¥ FOF A ADLDEH T VLD, +1) Y
FTNT 4V A ECRTE S IZ & BEEMFIIEN L VD,
CRTE=S D}, $§4hbbE/ I/ 0—L54TEHT—
54 T2 & o TR OB IZENET 5089 »E
WMBULENHLEEZ LN, CRTEE T4V ARLE DS
WrEe (2B 9 & tedlk, wrfEaEE / 7 11— ACRT & BRR O
E{§ T — % ZHWTHRE SN TW298, bhubihud4m,

X G % B 0 BEUFEET I\ BRE L 7255 & OB B0 72 JecEFE Al
179 72912, JEE7 7 >~ b ZZEBERESET % 21F, Fuji com-
puted radiography (FCR ; B LB 7 ¢ L 2)IZ X 2L
X714 WLk, ThETAIVALT 4??4*L‘ofu@
AR & AD L7zt 2 MERk IR Clak L7z, (5%,
A1)V FNVDRCRT 4 )V b & LRk DCRTIHARIZER S
7% %, 3 Mgk, FH0%DBUMEHEIGEE L, FORR
# Receiver operating characteristics (ROC) f## L, Wi Okt
AFERN LA BEOFEL HREIC X b L 7.
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FEEIE N ORI DTeleradiology #Fig. 1 1IR L7z, 4 ED
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5, AMERENIEMNREEEFEHRS v b7 — 27 (SUNS)D
?.SEGHzﬂD””f 7 0k (R ARAREEE 1.536Mbps) & iV z%
L7, @5k E & | TPersonal Computer (PC9821,
NEC) &£211 >~ F# % —CRT(CM2185M, H1T), FORBIFER
131024 x 768, 2565, dot pitch 0.28mm, HEEEI330 FL (12
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SIS Nagano Red-
1_53Mbp/ Cross Hospital
A/ 75km Nagano City
Shinshu Uni S
hinshu Univ g— 54 kbps x 2 > Fujimi Kogen
Hospital 65k|"8"DN Hospital
Matsumoto Ci‘ty‘ ¥ “‘% %2 Fujimi Machi
10km
ISDN ~a.| Matsumoto
Hospital

Matsumoto City

55kmwi‘ 2

Ina City
Hospital

Ina City

Fig.1

Inter-hospital teleradiology network between the Departments of

Shinshu University Hospital and allied hospitals.
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, 2565, dot pitch 0.26mmT#H %,
223 1 7 (Macintosh, Quadra950,
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Simulated lung nodules on the images
(A)All simulated nodules are shown on an FCR film.(B)A sample CRT image for the study.
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Fig.3 Performance study by the ROC curves and Az values of FCR films and CRT monitor by 10 radiologists.

(A)All readers, (B) Type of CRT monitors.
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Fig.4 The ROC curves for three hospitals
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Table 1 Az values of FCR films and CRT images for the three hospitals
Az values (area under ROC curve)
Hospital #
FCR-film CRT-image
Hospital #1 0.79 £ 0.019 0.81+0.013
Hospital #2 0.86 £0.021%* 0.80 +0.013
Hospital #3 0.71 £0.024x* 0.78 £0.013

#Statistically significant difference (p=0.02)
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Fig.5 The ROC curves for the intercostal space(A)and the area overlaid by the rib(B)
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