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M Abstract

The first X-ray computed tomography (CT) scanner was invented in 1968 by Godfrey Hounsfield of EMI, Ltd. in the United Kingdom.
Computed tomography transformed radiological diagnostics and brought about immeasurable benefits to modern medical care.

In medical conventions, CT was the most revolutionary event since the discovery of X-rays, and no sooner had CT appeared than severe
competition began resulting in the development of diverse equipment based on a variety of ideas and to unbelievably rapid progress.
Computed tomography images began as two-dimensional planar images (slices) that have since evolved to three-dimensional images that
launched the “volume CT” era. The door to volume CT was opened by high-speed continuous rotating CT and its successor helical scan
CT (also known as spiral scan, screw-shaped scan, and JETT scan) born in Japan.

To facilitate understanding of this report, we will begin with an explanation of basic CT principles. This will be followed by a history of
CT growth divided into seven periods ranging from pre-CT attempts and the discovery of basic principles to state-of-the-art technology
including epoch-making equipment and the ups and downs of corporate ventures. Here, from the viewpoint of industrial-technology history
and systemization, we will focus on high-speed continuous rotating CT and helical scan CT that originated in Japan placing importance on
the sequence of events leading up to that equipment, and we will touch upon the future vision generated by the appearance of this equip-
ment and advances made to fulfill that vision.

It is said that the history of CT has been technology-driven (seeds-driven), but, in actuality, there exists a deep desire stemming from an
unfulfilled dream rather than a need. In other words, there is a natural desire to be able to look inside the human body without having to
dissect it. This desire has been fulfilled first by X-rays and then CT. Here, one desire gave rise to another desire, and the latter desire came
to be fulfilled without bringing an end to the dream. The history of CT following its initial appearance can be viewed as the path taken to
achieving that dream. Amidst the many and diverse ideas that appeared under severe competition, there were still many things shared in
common, and that is still true today. There are many cases in which necessary technological innovations or seeds could not be adequately
arranged leaving them to be forgotten and cases in which seeds never matured enough to enter the practical domain and be accepted. But
there are also many examples of seeds that have eventually matured and progressed giving them a second chance in the limelight. The
slip ring making up the basic configuration of a high-speed continuous rotating CT is a prime example of this process. Computer tomogra-
phy has continued to progress by efforts made to uncover, cultivate, and foster necessary seeds and by the birth of new seeds as well.
Considering that it takes a long time to arrange necessary seeds (as some seeds must sometimes be waited for), original desires (needs) are
sometimes forgotten making it appear that they have suddenly turned up in the present. At the idea level, needs are known from many
years before, but they can suddenly materialize at a certain point in time.

Given that CT is predominantly used for medical care, it cannot help but be closely related to disease structure, administration of medical
care, etc. After the appearance of CT, the usefulness of CT examinations came to be rapidly recognized in society due to government-led
mass procurement, and the use of CT examinations spread rapidly due to their coverage by health insurance for low-income patients.
Although a CT industry launched through the import of equipment existed, this industry combined with the domestic development of
equipment oriented to Japanese needs helped to drive down costs and promote market growth. This situation differed from that of Europe
and the United States where the trend was to control the introduction of CT due to the high number of health insurance points associated
with it. As a result, Japan leads the world in terms of number of CT units per capita, and among the seven CT manufacturers in the world,
Japan is home to three of them. Japan therefore plays an important role in the CT industry. Before the appearance of CT, the Axial
Transverse Tomography (ATT) method developed by Dr. Shinji Takahashi (also referred to as “analog CT” ) received high praise from
around the world, and it is sometimes called Takahashi Tomography out of respect for its creator. Ultra-high-speed CT equipment also
originated in Japan, and such Japanese-original devices and achievements have been taken up in this report as much as possible.

In addition to being the world leader in number of CT units per capita, Japan is also called the world leader in medical radiation expo-
sure. Though radiation exposure by CT is certainly an issue, the benefits of CT are nonetheless considerable. Key figures in the field advo-
cate that unnecessary CT examinations be avoided and that efforts be made to administer appropriate examinations with optimal doses of
radiation. As long as the issue of medical radiation exposure is recognized and steady efforts are made to improve CT in this regard, we
can expect CT to continue to evolve toward the realization of newly formed dreams.
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