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Introduction

Ie technological advances that have been
made in diagnostic X-ray imaging systems make
it possible to generate data that is useful in a
wider range of diagnostic and therapeutic
applications. Recently, there has been a great
deal of research activity focusing on the
development of new X-ray detectors to achieve
fully digital imaging. We have succeeded in
developing a selenium-based direct-conversion
flat panel X-ray detector that permits high-
definition digital fluoroscopy and radiography.
The newly developed flat panel detector is a
two-dimensional surface measuring 23 cm x 23
cm. It consists of a photoelectric material (amor-
phous selenium) and a laminated array of thin
film transistors (TFT's) with detector elements
measuring 150 x 150 pm in size. The detector
permits digital fluoroscopy and radiography to
be performed at a rate of up to 30 images per
second, providing digital dynamic images and
static images with excellent spatial resolution.
This is truly an innovative digital X-ray detector
that can replace the conventional X-ray image
intensifier (1), which has been used for more
than 50 years. In the upcoming era of fully digi-
tal diagnostic imaging and medical information
networks, it is expected that this detector will
prove applicable to a variety of examinations
from general radiography to gastrointestinal,
cardiac, and vascular contrast studies providing
many clinical advantages. This report describes
the structure and characteristics of the newly
developed flat panel detector and introduces a
next-generation X-ray diagnostic system incor-
porating this flat panel detector.

We have succeeded in developing the first
selenium-based flat panel X-ray detector for
digital fluoroscopy and radiography. This flat
panel X-ray detector efficiently captures X-rays
that have passed through the patient’s body and
converts them directly to digital dynamic and
static images. It has been confirmed that images
with high spatial resolution and contrast can be
obtained. The detector permits fluoroscopy to

be performed at a rate of up to 30 images per
second, making it possible to visualize the
morphological characteristics of lesions such as
early-stage cancer or vascular stenosis, and offers
many advantages, including expanded diagnostic
capabilities and reduced patient exposure dose.
We will develop a variety of detectors for

a full range of digital X-ray applications from
general radiography to angiography.

The structure and features of the newly developed
flat panel detector and the advantages of next-
generation diagnostic X-ray systems are discussed
in this report.

History of Technological
Innovations in Diagnostic
X-ray Systems

For many years after the discovery of X-rays,
X-ray fluoroscopic examinations were per-
formed in a dark room by observing images on
a fluorescent screen that glowed in response to
X-rays that had passed through the patient’s
body. In the 1950s, the development of the 1.
was a major step forward in fluoroscopy. Re-
placing the fluorescent screen with an electronic
instrument based on television technology
resulted in a significant increase in image
brightness. In the 1980s, digital subtraction an-
giography (DSA) was introduced in the field of
vascular contrast studies. In D54, analog video
signals from a TV camera are converted to digi-
tal data, and vascular structures are clearly
demaonstrated through digital processing and
subtraction of non-vascular anatomy. Subse-
quently, rapid advances in computer technology
resulted in a wider range of diagnostic appli-







