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A7) ZA A4 2] & (intensity modulated radiation thera-
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dlAE HAAETE 5% Aolvt. zLel4 CTVE =715 5 om
= 7IELE Uro] A E okt '

olHg o]f=Z HMEA CTVE 3715 A4 3 cem, 7
cm, 12 cmel 7Sl thehol A mgtor] AAl Aok Bt
A X CTVY =717} 5 cm ©]%}, 5 cmoll4] 10 cm, 10 cm
oo g o] AuE gt

Jd 2 220 MDIZZEMARIZONA ZAREOl & M20H & A0 01X= &0 ot o7

=]
B

7HEAQ CTVE] 2715 A7 3 em? 799+ 7 emQl -5
¢} 12 em8l ASE AAslo] CTVE A7)0l wWE static W
3t dynamic WS FAR A AFE A8 v
st om, 3t AFEEE vlzsle] dynamic W o] A4
A&l i3t BAlS delsldet. volrh AAl =3kt
A% kel =7]o] wa} static WH I dynamic WH ol o
g FAHNAY AT AFLEFHAS v]aLste] dyna-
mic ¥l g4 H Lol N et & Fdsgich

H LB} ol A = static ¥HH I dynamic HHH O 2 IMRT
A 8AR S AePsto] Zo tete] A HdFez 3Hi
o] CTVE ZA1A]|A 9] coronal viewoll thdl AR
& Ao, ol AE AA FA3k vlwsls] $jste] A"
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Table 1. The measurement values of the central point dose
according to the sizes of clinical target volume (CTV) de-
pending on the delivery techniques of intensity modulated
radiation therapy.

Table 2. Central point doses according to the sizes of
clinical target volume (CTV) from lung cancer patients de-
pending on the delivery techniques of intensity modulated
radiation therapy.

Central dose

Central dose

CTV size Difference (%) CTV size %Difference
Dynamic Static Dynamic Static
3 cm 98.2 98.0 02 35.5 cc 98.2 97.6 0.6
7 em 98.9 98.7 02 296.8 cc 99.0 98.1 09
12 em 1001 997 04 903.5 cc 101.5 100.7 0.8

CTve AA =7)7F 5 emollA] 10 em@] CTVe] H3jr}
296.8 ccQl Aol A= =ASE ¥ weke MEE ZHE 340,
5, 30, 55, 80, 105, 130, 155014 8/ W& =Abs}sia,
CTVe] AA =7]7F 10 em o)A CTVE] 27} 903.5 cc
o] #alol| Al zAG W ukke MEF 2% 25, 0, 335,
310, 285, 260, 235, 2100 4] 8/ Hl-& zAbslgic)

#d I

Aol CTVY Z7)ol whel A7|28RALAXE Al
static W3} dynanic ol AFEE EAL b3 7
ook WA ABAQ w2 E 9Jsto] HRoll At AA =t
Batol| A 13] AL 200 ¢Gyet 180 ¢GyE 10022 3}
Asto] ZAAFE 10000 g Fizte 2 FA S

A=), CTVY =717} A7 3 em?] 7-$ol|A= dynamic
ol e AL 1000) oistel ZHAZEE 9820|903
MUE 3630]¢lom, ool b|&f static ¥FHollA] A4k 100
oll sl &A-7kS 98.00]¢ 2 MU 37109l e, CTV
ol AA A7F 7 emQl 7G4 E dynamic HPHA =
AlAZE 1000]] thslo] FA 7k 9890 MUE 4140]%]
o, o) 3l static B} ellA] AlAEE 10001 tete] &7
ZEe 98.70]91 1 MUE 3400lglem, CTVS 27 =77}
12 em¢l 7ol A& dynamic ¥ ol A= Al4EZE 1000]] o
sho] ZA7HE 100.10140 2. MU 5310]¢lem, oo 3}
static B of| &) AlALEE 1000]] thslo] A 7L 99.70)91 1
MUY 3340]¢) th(Table 1).

Aol 4 CTVY A7 Z7|7} 5 em o]slollA] AL E
ol A= 90%2] WA dynamic HMHo] 842 cm folgl o,
staticth & 8.66 cm’g o1, 100%2] WAL 0.5 cm’, 221
cm’o]gith. CTVE =77} 5 em o)A 10 cm o]s}el 7
o)A AeEEol 4 90%9] WAL dynamic ¥ o] 22.71

Bk 976019
717} 296.8 cc8l 73 FollAl=

em’o] gl o, static WY 2324 cm’Y o, 100%9] WA
2 147 em?, 6.1 em*@eh. CTVE] =7]7F 10 em o] 4Fel 7
S AFREoA 90%e] WAL dynamic Hi o]
17023 cm’0] 921, static ¥ 17543 cm’yl o, 100%
o] WAL 14.1 cm’, 61.67 cm P cH(Table 2, Fig. 1, 2).
Fig. 19| &= 42 CTVe A7|7F A7 3 em¥ uff dy-
namic B 08 IMRT3F CTVE] 4134 9] axial view
9] AdzpEFoln], £ZAL coronal vxew«l A Eol,
#A2= 3= FAA-A coronal viewe] HE Ao, ¢
st HE 208 AL QA EAE A FAA AR%E 71

297 — v

o oo ﬂ%—i—za Yepd Aol Fig 29) #% 4

2 CcTve Z77 A7 3 em¥ o static B o 2 IMRTSH
CTVe %’ﬁzéﬁﬂ/q«] ax1a1 viewe] AekEFo|n], $=A0
coronal view?] ABFE Lol A= s}i= FAHA coro-
nal view2] «L‘%— Ho]u:] oz 3= g2 A AL W

AR FAH AFE AT do] AHRES
vERA AHolr} CTVE Zﬂﬁ 2717} 7 em@} 12 emd Wl E
7o o MR IE Flo] IMRT A dynamic ¥
3 static 5] AFREES Fohol ulm EAsh o7
A %9 x}o] Difference (%) = ‘dynamic—static\ Jstatic*100
Qoll skl Fohct

A A At st Al A geled vla HESG AT} CTVE
717} 355 ccQ) 319 7 Sl A= dynamic ¥ A &=
AAEZE 1000l] habe] ZA7H-L 982911 MUE 2930]92.
o, ololl B3 sutic WA ALY 10000 vheto] S
3 MUE 2499 o, #m|otsizle] CTVE] =
dynamic ol A& Al4EZE
, o]ell

1000]] talo] 24 gk2 99.00]9 2 MUE 40292

Bl3l static WF¥ollA Al 1000 diste] FAZEE 98.1
o]9d3 MUY 318¢]glew, #H3latel CTVE] =7|7t

903.5 cc@l 7oA dynamic WHdl| A= AlAZL 1000
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Fig. 1. Comparison of dose distri-
butions using dynamic IMRT techni-
que for a phantom with diameter of
clinical target volume of 3 cm. (a) Axial
view of treatment planning, (b) Coro-
nal view of treatment planning, (c)
View of film scan for the phantom
beam, (d) Dose distributions obtained
using film exposure.

Fig. 2. Comparison of dose distribu-
tions using static IMRT technique for
a phantom with diameter of clinical
target volume of 3 cm. (a) Axial view
of treatment planning, (b) Coronal
view of treatment planning, (c) View
of film scan for the phantom beam,
(d) Dose distributions obtained using
film exposure.
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Table 3. The 90% isodose area according to the sizes of
clinical target volume (CTV) depending on the delivery
techniques of intensity modulated radiation therapy.

Dynamic (cm?) Static (cm?)

CTV size %Difference
90%  100% 90% 100%

3 cm 842 0.5 8.66 221 2.7 (77.3)

7em 271 147 2324 6.1 22 (75.9)

12 cm 170.23 14.1 175.43 61.67 29 (77.1)

Table 4. The 90% isodose area according to the sizes of
clinical target volume (CTV) from lung cancer patients de-
pending on the delivery techniques of intensity modulated
radiation therapy.

Dynamic (cm?) Static (cm’)

CTV size % Difference
90% 100% 90% 100%

355 cc  13.62 2.0 13.36 1.62 19 (23.4)

296.8 cc 4298 113 45.16 16.06 4.8 (92.9)

903.5 cc 110.96 9.75 122.15 23.0 9.1 (57.6)

Fig. 3. Comparison of dose distri-
butions using dynamic (left side)
and static (right side) IMRT tech-
nique for a lung cancer patient
with a small tumor volume of 355
cc. (@, b) The patient’s treatment
plarning, (c, d) Dose distributions
of a phantom for the patient’s
beam, (e, f) Dose distributions ob-
tained using film exposure.
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tlslo] Z2A7L-e 101593 MUE 6899100, o] Hls|
static ¥ ol 4] AlFEF 1000 thelo] FAZEE 100.7019]
i MUY 5010]9)ch(Table 2, 4).

Fig. 3~504 #Z 42 IMRTY %] 8 A¥ o)A dynamic
wio g X gAY AeolH, 2 FL dynamic ¥ ol
gk X715 fsle] XA Aol Wiz A X5
AZog gAg MAgFRFEoln, A% st WY X 5AY

o2 4% Aol U BAE Sstel LF 2NE ool
ARRE B Ao Roleh. $59 AL static Yol
Yele] 2 wyow ARAYL & Zoldl, 35 Fo
AL gJolo] WY AEA O 2 IAG AL Eo]
W, $2 ok WY ASAYoT BA% Aol U B
2 glolo] BB AL so] A AFEEolch,

AE 2ol 9% AFRLY wlmelAE CTVE =27]
7} 355 ccel SIS FAbA] 90% AFRE] MFRE o

Hof|A] dynamic #gell4] 13.62 cm’o|v static W ellA]
13.36 cm’ & 1.9%9] 2ol & JehNglom, 100%2] A5
T WAL 20 em’, 1.62 cm’ ¢ tH(Fig. 3).

CTVY =77} 296.8 ccol #Hot #hzjollA] 90% HAgFEE
o] AHRE AN dynamic WHolA 4298 cm’ojw
static WFollA] 45.16 cm’Z 4.8% < Xpo]E vyeldlglon,
100%2] AR E WAL 113 em’, 16.06 cm Y chFig. 4).

CTVY =717} 903.5 ccQl = FAloll A 90% AHFEE
o] AgRE wHol|A dynamic W4 110.96 cm’o]w
static 9FH ol 4] 122.15 em®Z 9.1%9] X}o] & vJelgl o,
100%2) AR E MAL 975 cm’, 23.0 em’$)cH(Fig. 5).

Fig. 4. Comparison of dose distri-
butions using dynamic (left side)
and static (right side) IMRT tech-
nique for a lung cancer patient
with a middle tumor volume of
296.8 cc. (a, b) The patient’s treat-
ment planning, (¢, d) Dose distri-
butions of a phantom for the pa-
tient’s beam, (e, f) Dose distribu-
tions obtained using film expo-
sure.
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Fig. 5. Comparison of dose distri-
butions using dynamic (left side)
and static (right side) IMRT tech-
nique for a lung cancer patient
with a large tumor volume of 903.5
cc. (a, b) The patient’s treatment
planning, (c, d) Dose distributions
of a phantom for the patient’s
beam, (e, f} Dose distributions ob-
tained using film exposure.
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AFEEAA CTVE F7]oll whet 1.9%, 4.8%, 9.1%Z 1
el CTVE] Z7)ol vj#llsle] 90% SARTA HA| =
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Dosimetric Evaluation of Static and Dynamic Intensity Modulated
Radiation Treatment Planning and Delivery

Sung Kyu Kim, Myung Se Kim, Sang Mo Yun

Department of Therapeutic Radiology & Oncology, College of Medicine,
Yeungnam University, Daegu, Korea

The two commonly used methods in delivering intensity modulated radiation therapy (IMRT) plan are the
dynamic (sliding window) and static (stop and shoot) mode. In this study, the two IMRT delivery techniques
are compared by measuring point dose and dose distributions. Using treatment planning system, clinical
target volume (CTV) was created as a sphere with various diameter (3 cm, 7 cm, 12 cm). Two IMRT plans
were performed to deliver 200 cGy to the CTV in dynamic and static mode. The two plans were delivered
on a phantom and central point dose and dose distributions were measured. The ceniral point dose
differences between static and dynamic IMRT delivery were 0.2%, 0.2% and 0.4% when the diameter of CTV
was 3 ¢cm, 7 cm, and 12 cm, respectively. The differences in volume receiving 90% of the prescribed dose
were 2.7%, 2.2%, and 2.9% for the diameter of CTV was 3 cm, 7 cm, and 12 cm, respectively. For lung
cancer patients, the differences in central point dose were 0.2%, 0.2%, and 0.4% when the volume of CTV
was 35.5 cc, 296.8 cc, and 903.5 cc, respectively. The differences in volume receiving 90% of the prescribed
dose were 2.7%, 4.8%, and 9.1% when the volume of CTV was 35.5 cc, 296.8 cc, and 903.5 cc, respectively.
In conclusion, it was possible to deliver IMRT plans using dynamic mode of MLC operation although the

leaves are in motion during radiation delivery.

Key Words: Dynamic IMRT, Multileaf collimator, Leaf motion
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