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High-Resolution Teleradiology System Based
on ISDN and Small Computer

Masaomi Takizawa', Shusuke Sone", Jun Aoki",
Yutaka Imai", Fumikazu Sakai", Osamu Karakida®,
Kunihiko Yamasita?, Mitsuhiro Momose?,
Yuichiro Maruyama?®, Shinju Horiguchi®
and Masahiro Morinaga®

A high-speed, high-resolution teleradiology system based
on the Integrated Services Digital Network (ISDN) is de-
scribed. The LAN at Saku Central Hospital and the Radiol-
ogical Department at Shinshu University Hospital (60 km)
are interfaced to a Macintosh computer with an image
digitizer, interactive display, and network interface. The
transmission time for a digitized high-resolution radiogra-
phic image with 4.39 megabytes was 358 seconds using a 128
kbps (kilobit-per-second) channel (B1+B2), and the mean
transmission rate was 98.1 kbps.Teleradiology conference is
also available using this system. Radiologists can observe the
same high-resolution images on the CRT screen simultane-
ously at two different remote hospitals, indicating a point of
interest on the image by means of a mouse cursor. Graphical
data of interest to the radiologists are also transmitted and
displayed on the CRT.
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Fig.1 Block diagram of teleradiology communication links ISDN network between Shinshu

Dept. of Radiology,

A

60 km

TA: Terminal adapter
IS: Image scanner
MAC: Macintosh
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Table 1 Measured Mean Transmission Rates of the Shinshu
University and the Saku Central Hospital Teleradiology
System(lmage size: 303x432mm, Resolution: 150DPI, 1720x
2550, Density : 8bit, Data size : 4, 386kB)

Stage Time
Set-up T0sec
Image scanning 20
Preparation of transmission 75
Transmission 358 =
Display 30

+ 128kbps channel(B1+B2)

Table 2 Comparison of effective transmission rates among three
types of [ISDN communication interface

e e e
Interface-A 55.8kbps 98.1kbps
Interface-B 37.2kbps 57.7kbps
Interface-C 50.2kbps =

FERT A EDTE, Fi, BEICENe—70HES
MHPICERTERY 7 P27 2L,

i 23
i Hikh X #1%, CT, MR (&5 EEH 7 7 >~ |
2 A&7 X 2 FE TITH 250 7 4 NV AAST AT IEE#E TR
STz, WS A ST ZE A REE AT 150-200DPT & F v T AT
o e dt, ARG A XA 169-127um (ML L, 7

HABR A W55 % 515
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Fig.2 Images transmitted for teleradiology conference from Saku Central Hospital to Shinshu University Hospital :
(A) A plain chest image, (B) CT images of the lung and (C) of the mediastinurn, (D) a bone scintigraphy.
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