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Instrumentalizing Medicine:
the Case of Stanford Medical Linear Accelerator
and Post-war Medicine in America

Takahiro Ueyama®, PhD

Abstract

The hospital is one place where people encounter highly advanced science and
technology in their daily lives. In the hospital, patients come into contact with a
number of highly advanced scientific innovations and newly devised machines
and technologies, more so as computed axial tomography scanners (CAT) and
magnetic resonance imaging scanners (MRI) have become indispensable tools for
medical diagnosis. How are these scientific machines brought into hospitals and
transformed into diagnostic and medical tools? Who initiates the use of these
technologies? What are the respective roles of doctors, physicists, and
scientific instrument companies in the introduction of new medical technologies?
More generally, how did science-based machines transform medical practice and
the post-war hospital?

To explore these issues, | am pursuing a historical case study on the develop-
ment and use of a key medical technology, contemporary radiation therapy for
cancer: the microwave linear accelerators (so-called clinac). The clinac was an
electron-smashing machine invented and developed in the 1950s jointly by Dr.
Henry Kaplan, then Head of the Department of Radiology at Stanford University
Hospital, Dr. Edward Ginzton, a physics professor at Stanford, and a group of
nuclear physicists at Stanford's Hansen Laboratory. This paper traces the history
of clinacs from their development at Stanford University and Varian Associates
in mid-1950s to their widespread adoption for the treatment of many forms of
cancer in the late 1970s. In so doing, | have examined the processes by which
physicists, medical doctors, and corporate engineers transformed a research
instrument in nuclear physics, the microwave electron linear accelerator, into a
highly effective clinical tool for the treatment of Hodgkin's disease and other
forms of cancer. By conducting this case study, | have argued that the United
States experienced a most dramatic transformation in medical care from the late
1950s onward. American medicine gradually came to be comprised of research-
oriented practices that required the collaboration of other scientific fields such as
physics, biology and chemistry, and treatment in big institutions (e.g. university
hospitals).

Keyword Medical technology, University-industry relationship, Radiology,
University hospital, Linear accelerator
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