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(57) An electron eollimation system 
for electron arc therapy treatments 
consists of a slit collimation system 
10 which is movable with the electron 
beam applicator and is designed to 
allow for dose compensation in the 
sagittal direction and a hoop-and-
clamp assembly 30 for final field 
shaping. By correctly designing the 
shape of the slit in the former and 

properly adjusting the components of 
the latter, it is possible to accomplish 
quite uniform shielding without 
causing any weight of the shielding 
material to rest on the patient. 

The slit collimation system 10 has 
a specially shaped aperture 14 for 
confining the radiation beam. The 
hoop-and-clamp assembly has hoops 
31 and clamps 33 which locate 
shielding over the patient's body. The 
shielding locating clamps 33 are 
adjustably movable radially with 
respect to the hoops 31. 
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SPECIFICATION 
Collimation system for electron arc therapy 

This invention relates to an electron collimation 
system for electron arc therapy treatments and 

5 more particularly to the secondary and tertiary 
collimation devices for rotating electron beams for 
radiation therapy. 

A fixed field collimator which makes use of the 
conventional jaw-type systems has been disclosed 

10 in U.S. Pat. No. 3,767,931. Such systems, 
however, are far from adequate as an electron 
collimation system for electron arc therapy 
treatments because they are not designed either 
to allow for dose compensation in the sagittal 

15 plane for differing thickness of the patient's body 
above the target for irradiation or to provide 
maximum safety to the patient. 

According to one aspect ofthe invention there 
is provided a combined collimation system as set 

20 out in claim 1 of the claims of this specification. 
According to another aspect there is provided a 
beam limiting collimation means for radiation 
therapy as set out in claim 7 of the claims of this 
specification. 

25 An example ofthe invention will now be 
described with reference to the accompanying 
drawings in which:— 

Description ofthe Drawings 
FIG. 1 is a diagonal elevational view of a 

30 collimation system for electron arc therapy drawn 
schematically to show a design for arrangement of 
its components. 

FIG. 2 is a diagonal elevational view drawn 
schematically of a mold kit which may be used to 

35 manufacture shielding masks of the type shown in 
FIG. 1. 

FIG. 3 is an enlarged diagonal elevational view 
drawn schematically of one of the shielding 
locating clamps shown in FIG. 1. 

40 Detailed Description of the Invention 
Referring no to FIG. 1, there is shown 

schematically a design according to which a 
system of collimation devices according to the 
present invention may be arranged and used for 

45 an electron arc therapy treatment. The system 
basically consists of two separate parts, a 
secondary collimation system 10 which is inserted 
into the electron applicator 12 (shown only 
schematically in dotted lines) and hence is 

50 designed to move with the rotating beam source, 
and a tertiary collimation system 30 which is set 
around the therapy patient and remains fixed 
independent ofthe applicator motion. Speaking in 
general terms, the secondary collimation system 

55 provides an aperture to confine the beam within 
an assigned solid angle and to compensate for 
differing thickness ofthe patient's body above the 
target such as a tumor along the length of the 
patient, while the tertiary collimation system 

60 provides a base for locating and holding the final 
field shaping. The secondary collimation system 10 
essentially consists of a shielding mask 13 which 

provides a specially shaped aperture 14 and a tray 
15 for supporting and positioning the mask 13 

65 appropriately and securely with respect to the 
electron beam applicator 12. For this purpose, tray 
15 is provided with a generally rectangular frame 
16 into which mask 13 will fit exactly and a latch 
17 for securely keeping mask 13 in that position 

70 against the rotary motion of the applicator and 
hence that of tray 15. Latch 17, together with an 
electrical connector 18, may form a safety-check 
device for preventing electron arc therapy unless 
latch 17 is in a proper position. Tray 15 is 

75 additionally equipped with a sensor 21 for 
ascertaining that mask 13 has been properly 
positioned inside frame 16 and also with an 
indicator 22 for informing the operator through an 
electronic coding means that a desired tray 

80 carrying a desired mask has been properly inserted 
into the applicator 12. For the proper function of 
indicator 22, it is presumed that the applicator 12 
is provided not only with an accessory slot which 
is properly shaped and structured to admit and 

85 securely hold tray 15 but also with a means for 
transmitting to the operator the electronically 
coded information from indicator 22. These 
sensing and indicating devices on the tray 15 may 
be connected to the operator's console in such a 

90 way that the performance of arc therapy will be 
automatically prevented unless the intended mask 
has been appropriately placed in the frame and 
latched and the tray has been properly inserted 
into the accessory slot. 

95 The geometrical shape of aperture 14 depends 
on the condition of the therapy such as the 
position ofthe tumor to be irradiated. It is 
expected to vary from one case to another; as a 
practical matter, therefore, it is desirable that the 

100 user fabricate his or her own mask. Shown in FIG. 
2 is a mold kit which may conveniently be used for 
such a purpose, consisting of a steel base plate 26 
with four toggle clamps 27 and a steel mold frame 
28 with a center clamp 29 to hold down the 

105 styrofoam pattern (not shown). An alloy with a low 
melting point such as Lipowitz metal is poured in 
the styrofoam pattern and a shielding board 13 
with a portal of desired shape can be fabricated. 

Referring back now to FIG. 1, tertiary 
110 collimation system 30 is for the final field shaping 

and is intended to provide a base for maintaining a 
shielding plate (not shown) of beam limiting 
material very close to the patient's skin (preferably 
no more than a few centimeters). Two 

115 substantially semi-circular hoops 31 areslidably 
and detachably mounted on treatment table 

. accessory rails 32 so as to be independently 
adjustable in the longitudinal direction along the 
patient's body. Each hoop 31 provides a 

120 circumferential mounting surface for five shielding 
locating clamps 33 over an arc greater than 180°. 

Referring next to FIG. 3, there is illustrated 
more in detail, though only schematically and not 
true to scale, one of these shielding locating 

125 clamps 33. Each clamp 33 consists essentially of 
a square shaft 35 of which one ofthe surfaces 
may be grooved for providing latched and 
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unlatched positions and a block 36 for 
determining the circumferential position of the 
clamp 33. For this purpose, block 36 is not only 
adapted to slide circumferentially along the hoop 

5 31 by using it as a guide-rail, but also provided 
with the peripheral lock knob 41 for affixing its 
position with respect to the hoop on which it is 
made to slide. Block 36 is further provided with a 
hole through which shaft 35 can move radially 

10 with respect to the circular arch of the hoop 31. A 
rest surface 38 perpendiular to the direction of 
shaft 35 is provided at the end of shaft 35 near 
the patient so that a beam limiting material can be 
placed thereon and clamped by a clamp dog 39 

15 controlled by the radial lock knob 42 at the top of 
shaft 35. The radial positioning of shaft 35 with 
respect to block 36 is effected by means of radial 
indexing knob 43 on a side surface of shaft 35. 
Radial indexing knob 43 provides for one 

20 centimeter incremental positioning of the 
shielding in the radial direction to within one 
centimeter of the patient's surface. A rotation by 
180° thereof may advance the shaft 35 from one 
latched position to a next unlatched position or 

25 vice versa. 
The beam limiting shielding material is to be 

supplied by the user. It is preferably made of 
laminates of lead or similar material having a 
thickness 1.5 mm or less. In view of the total 

30 weight to be supported, this is particularly important 
for treating large arc. By properly spacing the 
clamps 33 on the hoops 31 and adjusting the 
shaft positions, it is possible to form the laminates 
of shielding to maintain a quite uniform shielding 

35 to tissue distance and to reduce penumbra effect 
significantly. 

This invention has been described above in 
terms of but one embodiment. The above 
description, however, is to be considered as 

40 illustrative rather than as limiting, and this 
invention is accordingly to be broadly construed. 
First of all, the collimation system described above 
can be used equally effectively for a variety of 
radiation treatments other than electron therapy, 

45 such as x-ray and gamma ray treatments. 
Regarding the secondary collimating system, the 
shielding mask need not be of any particular 
shape. Any device other than a latch may be used 
to fasten it to a tray. The mechanism by which the 

50 tray is inserted to the applicator and the safety 
devices described above may be either omitted or 
replaced by devices of different types. As for the 
tertiary collimating system, the numbers and 
shapes of components such as hoops 31, clamps 

55 33, supporting pieces 36, and shafts 35 can be 
freely changed, depending on the overall design 
and the purpose for which it is to be used. The 
scope of the invention is defined by the following 
claims. 

60 CLAIMS 
1. A radiation arc therapy wherein an irradiating 

means is adapted to move with respect to the 
patent, a combined collimation system including a 
first collimation system which is affixed to said 

65 irradiating means and a second collimation system 
which remains stationary with respect to the 
patient, said first collimation system comprising a 
first shielding means having an aperture for 
confining a radiation beam, said second 

70 collimation system comprising a second shielding 
means for final field shaping and a means for 
supporting said second shielding means close to 
the patient. 

2. The combined collimation system of claim 1 
75 wherein said therapy is electron arc therapy and 

said irradiating means includes an electron 
acelerator. 

3. The combined collimation system of claim 2 
wherein said first collimation system further 

80 comprises a carrier for fastening said first shield 
means thereon, said carrier being firmly insertable 
to said irradiating means. 

4. The combined collimation system of claim 3 
wherein said first collimation system further 

85 comprises a safety device for informing the 
operator whether said carrier is properly inserted 
to said irradiating means. 

5. The combined collimation system of claim 4 
wherein said safety device includes a means for 

90 preventing performance of said therapy unless 
said first shielding means is properly fastened to 
said carrier and said carrier is properly inserted to 
said irradiating means. 

6. The combined collimation system of claim 2 
95 wherein said second collimation system further 

comprises one or more substantially semicircular 
hoops, each of said hoops carrying thereon a 
number of shielding locating clamps, each said 
shielding locating clamp comprising a means for 

100 fastening said shielding locating clamp at a 
selected peripheral position on said hoop, and a 
shaft which is movable radially with respect to 
said hoop, said shaft having a means for clamping 
said second shielding means. 

105 7. A beam limiting collimation means for 
radiation therapy comprising a means for shielding 
the patient, one or more substantially semicircular 
hoop-like support means, and a plurality of 
shielding locating clamps for maintaining said 

110 shielding means close to the patient's body, each 
said clamp having a means for clamping said 
shielding means, said clamping means being 
adjustably movable radially with respect to said 
support means. 

115 8. The beam limiting collimation means of 
claim 7 further comprising one or more parallel 
accessory rails, said support means being slidably 
and detachably mounted on said rails. 

9. The beam limiting collimation means of 
120 claim 7 wherein said shielding locating means is 

so shaped as to be slidably peripherally along said 
support means, using said support means as a 
guide-rail. 

10. The beam limiting collimation means of 
125 claim 7 wherein said clamping means is generally 

of the shape of a shaft with a rest surface for 
placing said shielding means thereon, said 
clamping means further comprising a movable 
piece for fastening said shielding means on said 
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rest surface. 
11. The beam limiting collimation means of 

claim 10 wherein the motion of said piece for 
fastening is controlled by a knob on said clamping 

5 means. 
12. The beam limiting collimation means of 

claim 7 wherein each said shielding locating 
clamp has a peripheral lock knob for fastening said 
shielding locating clamp at a selected position on 

10 the periphery of said support means. 
13. A slit collimation system for a radiation 

therapy applicator comprising an apertured shield 
and a carrier means for fastening said shield 
thereto, said applicator having a means for 

15 accepting said carrier means therein. 
14. The slit collimation system of claim 13 further 

comprising a sensor for detecting whether said 
shield is properly fastened to said carrier means. 

15. The slit collimation system of claim 13 
20 further comprising an indicator for informing the 

operator whether said carrier means is properly 
connected to said applicator. 

16. The slit collimation system of claim 13 
wherein said shield is made of a metal or an alloy 

25 of which the melting point is about the same as 
that of Lipowitz metal. 

17. The slit collimation system of claim 13 further 
comprising a latch for fastening said shield on said 
carrier means and a means for preventing thek 

30 operation of said applicator unless said latch is in 
a designated latching position. 

18. A combined collimation system 
substantially as hereinbefore described with 
reference to and is illustrated in the accompanying 

35 drawings. 
19. A beam limiting collimation means 

substantially as hereinbefore described with 
reference to and is illustrated in the accompanying 
drawings. 
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