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THE CYBERKNIFE STEREOTACTIC RADIOSURGERY SYSTEM:
DESCRIPTION, INSTALLATION, AND AN INITIAL
EVALUATION OF USE AND FUNCTIONALITY

The CyberKnife Stereotactic Rﬁdiosurgew System is man-

ufactured by Accuray, Inc. (570 Del Rey Avenue, Sunny-
vale, CA 94085; telephone 1-888/522-3740 or 1-408/
522-3740; http://www.accuray.com). It is currently
available for purchase (capital cost of US $3.2 million
plus US $0.5 to 0.75 million for site setup), or in a
revenue-sharing plan (US $0.5 t0 0.75 million setup cost).
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gery System (SRS) incorporates recent
technological advances in robotics and
computerized image recognition to achieve an
innovative quantum leap in radiosurgery. The
CyberKnife mounts a lightweight linear accel-
erator (LINAC) on an industrial robotic arm
that accurately and efficiently delivers radio-
therapy while being guided in real time by
advanced computer image tracking technol-
ogy in a frameless environment (1). The Cy-
berKnife, which is now being adopted world-
wide, was developed by Dr. John Adler, Jr.,
along with his colleagues at Stanford Univer-
sity and Accuray, Inc. It was approved in 2001
by the United States Food and Drug Admin-
istration for use in radiotherapy of lesions
anywhere in the body. The University of
Southern California-Norris Cancer Hospital
unit is one of the first United States installa-
tions of the newest, second-generation Cy-
berKnife, and our initial experience is de-
scribed in this review.
The current CyberKnife SRS configuration
includes a 6-megavolt (MV) LINAC (weight,
120 kg) attached to a computer-driven robot

The CyberKnife Stereotactic Radiosur-

arm with six degrees of freedom, two ceiling='

mounted diagnostic x-ray cameras with corre-
sponding orthogonal, floor-mounted amor-
phous silicon detectors for real-time digital
imaging, and a treatment couch with elec-
tronic controls for five degrees of freedom (x,
¥, and z axes, head tilt, and left-right rotational
axes) with one manually adjusted clockwise-
counterclockwise rotational degree of free-
dom that is based on the position of the pa-
tient. An operational advantage is that there
are no permanent radiation sources that re-
quire periodic replacement or additional
safety and licensing requirements.

To ensure successful implementation, the
radiosurgery team (consisting of neurosur-
geons, radiation oncologists, neuroradiolo-
gists, radiation physicists, radiation therapy
technicians, and nurses) should have clinical
expertise and experience in the fundamental
principles and practice of stereotactic radio-
surgery. A 2-day rudimentary training course
is offered by Accuray, Inc., to orient all team
members with the operational specifics of the
CyberKnife and facilitate initial startup. Con-
tinuing education updates are available and
may be given on site by Accuray technical and
associated staff. Direct technical support and















