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FOR MOTORISED WEDGED FIELDS
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Abstract

If a mass of tissue equivalent material is exposed in turn to wedged and open radiation fields of the same size, for
equal times, it is incorrect to assume that the resultant isodose pattern will be effectively that of a wedge having
half the angle of the wedged field. Computer programs have been written to address the problem of creating an
intermediate wedge field, commonly known as a motorized wedge. The total exposure time is apportioned
between the open and wedged fields, to produce a beam modification equivalent to that of a wedged field of a
given wedge angle.

1. Introduction

Manual cross check of open field dose calculations follows the usual pattern: -product of
relative exposure rate, exposure rate of standard applicator/field, BSF/TAR/%DD gives the
output in dose per unit time. Dividing the daily-prescribed dose by this result gives the
exposure time. For a wedged field, inclusion of the wedge factor should produce a correct
result. Manual planning essentially then, requires the mapping of isodose curves, using
accurate depth dose curves supplied, to arrive at a dose maximum normalized to 100% of the
prescribed dose, then applying the same calculation methods to arrive at the dose times.

With the advent of computer planning, the curves supplied are only relative and cannot be
used for accurate isodose mapping. In the absence of curve mapping, calculations alone can
produce acceptable accuracy with open fields and in some cases where identical opposing full-
wedged fields are used. However, appreciable discrepancies are seen with non-identical fields
and there is no simple way to manually check dose times when motorized wedges are
employed. This paper then is an attempt to devise such a method that will give approximately
+1-1% error that is accepted for machine output exposure rates.

2. Material and methods

Motorized wedges are routinely used in the tangential fields for treatment of post mastectomy
patients. Having created a symmetrical chest wall shape of average size and separation, that
would require a full 45-degree wedge, the data is entered and the dose times determined for a
given prescribed dose. The 6w x 15 cm wedge field used is generated on the computer at the
most accurate calculations matrix. A pair of such fields is then used on the test outline for
apping of the isodoses, arriving at the normalization dose and subsequent calculation of dose
times in the usual manner, with the inclusion of the given transmission factor for the wedge.
Calculation of the dose time by the manual method shows agreement to within +/-3%.

The most logical approach from here was to make a semilog plot of percentage transmission
vs. Wedge angle, connecting the two points 100% for the open field and 48.5% for the full
wedge, plot A of Fig. 1 this transmission factor was determined practically, by dosemeter
measurements in the open and wedged beams. The above exercise was then repeated, this time
using an outline appropriate for a half wedge, 22.5 degrees. The corresponding transmission
value was taken from the curve and used in the calculation as before. The manually calculated
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dose time was 2.24 minutes whereas the computed dose time was 2.2 minutes. There is no
way of determining how the time is is apportioned between the wedge and the open fields.
This is precisely what the computer does and we are forced to accept it.

An asymmetric shape was now drawn which was typical of the average breast outline and
using the same 6w X 15 wedge, 25 and 30 degree wedges were found to be appropriate. The
calculation times, manual 2,45 minutes, computed 2.21 minutes. This represents an eleven
percent error, which is outside the accepted range. The source of error is apparently the value
of the transmission factor used, since the prescribed dose and the field sizes are unchanged. A
closer look at the generated fields revealed that the central axis depth doses appeared greater
than expected, supporting the reason for not using them in isodose mapping. In order to
approach this problem form first principles, an open 6 X 1 5 filed was constructed from depth
dose tables, [1] from which a family of curves of percentage depth dose against field size for
fourteen different depths was constructed, and from which depth dose values for 6 x 1 5 field
at the corresponding depths, were taken. A curve of percentage depth dose against depth for
the 6 X 1 5 field of equivalent square 8.5 cm was made, and from which values could be taken
for 90% to 35% in increments often. These values were then used to draw isodose curves for
a 6 x 15 open field. The comparison with the computer-generated field shows that the
percentage depth doses of the computed field are approximately 7% greater. If the open field
for the 15 x 20 dimension is deduced in a similar manner, the factor is of the same order,
being 6.4% since the computer is programmed to use the 15 w x 20 wedge for all breast plan
cases, wedge curves of this dimension for 15, 22.5, 30, and 37.5 degrees were generated, each
set of curves being normalized 0.5 cm below the surface and 1.0 cm in from the thin end of
the wedge. The corresponding open field curves generated were normalized at the same point
as the wedged curves.
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The open field is superimposed on the wedged fields in turn and a transmission factor for each
wedge is determined by using the ratios of the isodose values on the central axis, at equal
displacements on both sides and for four successive depths. The mean values of the
transmission factors were found to be in excess of those deduced from the graph used for half
wedge factor value. The transmission factors were adjusted by the factor in the previous
paragraph, 0.936 and then plotted on the semilog curve as Plot B adjacent to Plot A, the line
for straight line through the points was drawn and a third line, Plot C was constructed by
taking the mean between these two lines. This mean line was then used to determine
transmission factors for other wedge combinations and acceptable agreement in the does times
was seen for a 25deg / 30deg wedge combination used on the asymmetric outline which is
more often the general case. An attempt was made at constructing the equivalent symmetrical
outline for which 27.5-degree wedges were used and again acceptable agreement was realized.
Unfortunately the results for the full wedge and the 22.5 degree wedge showed a greater
deviation than when the lower curve was used.

The prescribed dose in all cases was 4000 CGy in 15 fractions of 267 CGy at 100% for the
chosen dose point. The table below shows the results for dose times using transmission factors
based on plots A and C compared with the computed dose times. This method, though crude,
gives a measure of satisfaction to the physicist who would otherwise be forced to blindly
accept the computed calculations.

Table 1: Comparison of results for different wedge combinations

WEDGE
COMBINATIONS

Full 45.0 degrees
Half 22.5 degrees
Symmetric 25 deg
Asymmetric 25/30
deg

Reference

PLOT A
3.178
2.24

2.374
2.45

DOSE TIMES FOR METHOD
COMPUTED

3.13
2.20
2.23
2.23

PLOTC
2.94
2.07
2.22
2.232

[1] Cohen, M., Jones, D.A.E. and Greece, D. Central Axis Depth Dose Data for Use in
Radiotherapy Supplement Number 11. British Journal of Radiologt, British Institute of
Radiology, London 1978. P. 59 Table 6.3. PERCENTAGE DEPTH DOSES: 80 cm
SSD for Cobalt 60 gamma rays.
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