AR 0 0 0 00 0 0
US005548627A

United States Patent [
Swerdloff et al.

Patent Number:
Date of Patent;

[11]
[45]

5,548,627
Aug. 20, 1996

[54] RADIATION THERAPY SYSTEM WITH
CONSTRAINED ROTATIONAL FREEDOM
[75] Inventors: Stuart Swerdloff; Thomas R. Mackie;
Timothy Holmes, all of Madison, Wis.
[73] Assignee: Wisconsin Alumni Research
Foundation, Madison, Wis.
[21] Appl. No.: 71,742
[22] Filed: Jun. 9, 1993
Related U.S. Application Data
[63] Continuaﬁon-in-pan of Ser. No. 854,521, Mar. 19, 1992,
Pat. No. 5,317,616.
{511 Imt. CL® HO05G 1/60
[52] US. Cl e 378/4; 378/19; 378/65
[58] Field of Search ..., 378/65, 19, 4
[56] References Cited
U.S. PATENT DOCUMENTS
4,233,519 11/1980 Coad 250/514
4,660,799  4/1987 Butland .....ccoeveeceeerrererrnnnns 248/676
4,754,147 6/1988 Maughan et al. .. 250/505.1
4,794,629 12/1988 Pastyr et al. ... e 3787152
4,817,125  3/1989 SKIEDItZ ..oeoooeereeneereereeerernn 378/152
4,868,843  9/1989 NUDan .......ccooeeeeemevrerrenrnennn. 378/152
4,868,844  9/1989 NUNan ........ccoeeeeereverrerererernns 378/152
4,905,268 2/1990 Mattson et al. . eerereens 378/158
4,987,309 1/1991 Klasen et al. ...c.ocoevereneeenen, 250/492.1
4,998,268 3/1991 Winter 378/63
5,012,506  4/1991 Span et al. ....ooeeuveveeerernanne 378/152
FOREIGN PATENT DOCUMENTS
0037008 3/1981 European Pat. Off. .
0113879 12/1983 European Pat. Off. .
0464645A1 1/1991 European Pat. Off. .
2023648 8/1970 France .
2346754 10/1977 France .
519887 3/1977 Russian Federation ................. 378/65
553766 11/1977 Russian Federation ................. 378/65

OTHER PUBLICATIONS

Calculation and Application of Point Spread Functions for
Treatment planning with High Energy Photon Beams, Acta
Oncologica 26 (1987) pp. 49-56, A. Ahnesjo, et al.
Methods of Image Reconstruction from Projections Applied
to Conformation Radiotherapy, Phys. Med. Biol., 1990, vol.
35, No. 10, 1423-1434, Bortfeld, et al.

Feasibility Solutions in Radiation Therapy Treatment Plan-
ning, Dept. of Radiation Therapy, Univ. of PA School of
Med., pp. 220-224, Altschuler, et al. (1984).

A Primer on Theory & Operation of Linear Accelerators in
Radiation Therapy, Medical Physics Pub. Corp., (1981) C.
J. Karzmark, et al.

The Accuray Neutron 1000, A Medical Systems for Frame-
less Stereotoxic Radiosurgery, Accuray, Inc., J. R. Adler, et
al., May 1992.

Optimization of Stationary and Moving Beam Radiation
Therapy Techniques, Radiotherapy and Ocology, 12 (1988)
129-140, A. Brahme.

A Urified Approach to the Optimization of Brachytherapy
and External Beam Dosimetry, Int. J. Radiation Ocology
Biol. Phys., vol. 20 pp. 859-873, Holmes, et al. (1991).

(List continued on next page.)

Primary Examiner—Craig E. Church
Attorney, Agent, or Firm—Quarles & Brady

[571 ABSTRACT

A radiation therapy machine has a constrained angular
freedom to produce a beam only within a gantry plane. A
radiation shield may be stationary and not attached to the
gantry or rotating to always block the primary beam. The
constrained motion reduces the risk of patient/gantry colli-
sion and provides for extremely accurate radiation therapy
planning. The therapy machine, so constrained, may include
a tomographic imaging system on a single gantry. The two
systems cooperate and employ many of the same hardware
compornents to both plan and carry out therapy sessions in
which irregularly shaped treatment volumes are accurately
irradiated while tissue surrounding those volumes is mini-
mally irradiated.

5 Claims, 11 Drawing Sheets
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