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ABSTRACT

Wedge-shaped isodose distributions have important roles in clinical
radiotherapy. They are used to optimize treatment in conditions such as sloped patient
surfaces and irregularly shaped tumor volume. Wedge filter have been commonly used
to improve the dose uniformity in the target volume. We can be used as missing tissue
compensators and as wedge pair to alter the shape of isodose curve. In recently, linear
accelerators have made to create wedge dose- distributions by computer-controlled
collimator motion at a constant speed while varies the dose rate. This paper presents
the results of clinical implementation of virtual wedges, dosimetric comparison
between virtual and physical wedges in 6 and 10 MV photon beam from Siemens
Primus linear accelerators and point dose verification on treatment planning system
(TPS; Pinnacle®)

The clinical implementation of virtual wedges measure and input data which
output factor for virtual wedges, percentage depth dose (PDD) and dose profile to TPS
Pinnacle® V. 7.6¢c. The result of beam modeling we found that percentage different
between calculation and measurement of 6 MV PDD at depth of maximum dose to
maximum depth and depth of surface to depth of maximum dose were 0.568 and
-1.008 %, respectively. The 10 MV PDD were -0.312 and -0.725 %, respectively. The
percentage different between calculation and measurement of 6 MV dose profile in the
area in field, out field and penumbra were 0.960, -1.090 and 8.715 %, respectively.
The 10 MV dose profile were 0.643, -1.539 and 6.568 %, respectively.

Dosimetric comparison of virtual and physical wedges between calculation and
measurement 1) wedge factor was great absolute values of wedges factor. Virtual
wedges (VW) and physical wedges (PW) factors have a similar trend as a function of
field size. VW factors were equal to 1 within £5 % the maximum percentage different
were -1.479 and -1.921 % at photon energy 6 and 10 MV, respectively. Relative
wedges factors (PWFs) increase generally as field size increases and RWFs
increments for VW were smaller than PW. The different was decrease with high
energy 10 MV. PDDs were good agreement between calculation and measurement.



PDD of PW is more than VW and good agreement beyond depth of dnax that
were identical 0.568 %. Dose profile match very well between calculation and
measurement between of PW and VW., except in the toe area were percentage
different as high as 8.7 and 7.3 % at photon energy 6 and 10 MV, respectively

The treatment planning for point dose verification compare between
calculation and measurement in the basic and clinical test case. The result of thorax
phantom point P1-P5 were tissue equivalent, the most test case were maximum
percentage different smaller than -4.0 %, except P2 was point in the toe side and P1 at
10 MV that near the buildup region. Point P6-P9 were lung equivalent and point P10
was bone equivalent, were percentage different as high as -11.80 and -9.97 %, lung
and bone respectively. Easy cube phantom the most test case were percentage
different smaller than -2.0 %, except some test case especially small field size was
percentage different as high as -8.25 %.



