ﬁﬁf&%@l%’i S ARV © '/’Fﬂ—‘ﬂ“ The Study of
Virtual Wedge by Using Dynamic Multi-Leaf
Collimator
={V i i
Jeng-Fong Chiou;Kuang-Wei Huang;Jason
Lee;JoTingTsai;Sang-Hue Yen;Cheng-Ying

Shiau;Pai-Hsuen Chen;Yuh-Lin Lee;Liang Kuang chen
!
Wfﬁ wEk?F T B IVIE SRR E P Jﬁﬁ@ﬂﬂ} I ﬁ A Y[ g 2 o v
RO RECALY =0 1R < T ﬁ'ﬁ i
Ig_eggiﬁ O E g (EIET RS S F ka[m‘ SRR ’Tﬁgpjf gl P 12 rnﬂﬁwﬂj IEAREE
55 T]J o - [HH JiF e AL Hq?ﬂp VTR T R E Y T w%ﬁljgj’?%’
PR RS &  BRY E EEF{E AL OIS - AERVEE (SR - R F:r%?l/ e
FIVATTE 3 5 [ AERVERERT Ry - & "’ ’_*f'%ﬂﬁﬁgﬂ‘ﬁ@%?ﬁﬁﬁ% 3
%[ij’vi—fh‘jf‘[@’t%?gl ) I'E[ ,EL@{F[ %A'TUEU#:{ 2y Ilfff“ o %EI I%Erg[fjﬁﬁmjg [ﬁlf‘aﬁ
@}Zi’?‘??ﬁfﬁt%%ﬂﬁg}‘ﬁﬁﬁfé‘ ﬁﬂ@@ TERA %‘*JE VER lﬂ"ﬁﬁ‘ 'k F:I'%j/ FIH EREYE [ R
H PR RS — 2 ’gﬂp JEI*JF:F”%FEQF’? [@?ﬂﬁﬁ‘ EURE PR e SR Y
#PE[ ’?nyﬁLEM i X H}Jl 45 ~ 15i38}Y ﬂ;EI[P | 20i ~ 30t J@ﬁﬁﬁﬁﬂﬂ@ﬁ@” RE[FER
s R ST RS 1.8% ~ 1.7% ~ -1.8% ~ -2.6% ~ -2.3% © [ﬂ Ef X H:EI 45nY qiE[
[F[J 15if = AERNRERTYRNRY > B T AEROEIRELAIRSEGL [T 2% 2 mm o A6
T E R f F ElfJEI*JF?:ﬁ%fﬁff’?%ﬁ:‘ TRIBIREE T 3% IfERYY ifﬁdf’?
il fl -} <[ CadPlan %ﬁgir[@f;hﬂ*&&w PR B ITASEER . L RVH R - R
F‘Ejf?}fiflqtﬁfﬁl“
Abstract
Dose uniformity 1s directly related to tumor control probability (TCP) and normal tissue
complication probability (NTCP). An ideal situation is one in which a uniform high dose s
focused on the tumor target region and normal tissue surrounding the target volume
receives minimal radiation. Dose distribution and uniformity must take into account the
irregular contours and density changes within the body, especially the head, neck, and
breast. A physical wedge has been used to compensate for irregular contours during
traditional treatment, but a physical wedge is limited by its fixed angle and size. In addition,



it cannot compensate for two dimensions simultaneously. We have developed a
two-dimensional dynamic wedge to overcome these limitations. A wedge-shaped dose map
was calculated for this study. The dose map was transferred to a fluence map in a CadPlan
treatment planning program to generate a multileaf motion file. We created 6 dynamic
wedges and verified them by phantom measurements. The maximum differences in

the beam profiles between the calculated values and the measured values were 1.8%, 1.7%,
and -1.8% when measured for wedges at 45 degrees, 15 degrees, and 38 degrees in the X
direction, and -2.6% and -2.3% when measured for wedges at 20 and 30 degrees in the Y
direction. The differences between the isodose curves for the two-dimensional dynamic
wedges were less than 2% and 2mm. Absolute doses also showed good agreement between
calculated and measured values in this study such that all differences were less

than 3%. The two-dimensional dynamic wedge developed in this study may be valuable for
simulating 1sodose curves and can be used for CadPlan treatment planning which 1s
currently used in many hospitals.



