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o] TAIZ A7l =i Sk whebA] 7o AEAE Folx
ghate] B3RS WolFr] SJef “sliding window” HH}2] 2]

S aAFEE AsH e 97 SUkska ek Al7ld
ZWAAX 8 Al 24 3Hoptimization) ZHFoN|A FX| 8
A€ (inverse planning) ¥ “optimal fluence map”o] YA =
3 5 WA BPP o2 Z¥E]= Leaf motion calculationol] 4]
“sliding window” ¥A1& A-&shd Ael=l As53F MLCY
<% g £Zolyl AH|A|Yel] w2 “actual fluence map”©|
A= o] ENE Al Wi ZHAelA AgA|Lte] 1ehx]
ull o] 533k e darelFell ol AtE A
Aegeg H3A7IH 919 22 BEE oA F3lsliof
el X BAIZE T Sl A FE A g Al gl
upel A = Q= ofE] 74A] Hslel Tof] whE TAIR ol
3tk A7) Fesieka A7 et

wpeha] B ool A= 7 ESE AKX S8 Aol Al 7
7AzZ el #3 gle ol A A7IHzEAAA

gAY A AgEe At (IS dokuzt

HEEd
o-d

EloflA ZXA BH o A7|HzgAAX g E A3 vE
2 109 9] H]¢l17}ok(nasopharyngeal carcinoma, NPC) $A}-=-
o sict RX EAI% A4 AR W]
9 He AU 2 S $AEEH T Aol ARl E
oA A sk3ie). 3kAY -2 IMRT device (med-tec Type-S
Overlay, Orange city, Iowa)®} thermoplastic mask=- A28}
31, AA3lekE3ed (computed tomography, CT)-2 16139

wESeol2E ol gsigion] Bl zAE FY W

¥ 3 mm 9] CT 4 25el9ieh 353 CT 94
X2 A1%8 A|2El(Eclipse, Version 7.1, Varian, Palo Alto, USA)
of] Agste] X EARS RIS X EAES $18) ICRU
50, 629] Aol vz} S-<FHZEkA A (gross tumor volume,
GTV), JA3ZAAA 1 (clinical target volume, CTV1), 4t
ZAAIA 2 (clinical target volume, CTV2)S Z+Z+ AAsla
A€ A A (planning target volume, PTV)< 4 mm<] mar-
ging o] 3708 PTVE A8t Z8|a CT d-dol| ¥
Zh A, AR, A AL, olsk4 & -84 QIR
Fo ARl e EARIT

ukAeke] zA "o gl EAX=2ZAH(simultaneous
integrated boost, SIB)7|HS o]&slo] & 303] X 88 GTV
o] 225 Gy& 67.5 Gy, CTV1el 1.8 Gy# 54 Gy, CTV2e]|
1.65 Gy 49.5 Gy2] Az-e xukslgd). olliA= 6 MV 3
S Agstda, zAoks o5 AE 35, 80, 125, 165,
195, 235, 280, 32559 7AEZ] ZtEE AL8-3s19ic)

245} RS PTVell U Alskol BEejulAl FAol
AR e =2 AFe Fske Wke R AFAA AR

MR 15 L e A= A

Leaf motion calculationol|4] Beam delivery ¥} “sliding
window”& AH&38191aL “fixed jaws™E A-&38l3ich 2+ Ak
wich A28 300 MU/min, 400 MU/min, 500 MU/min & &
HEGAIA Aeggol whe} BF FU3 A=FEAAARE fhes
HAAIE A7 Alsslo] g $Ab 7 309 X E2AIRE T
s}3ich(Fig. 1).

Agg Wzt A7IHEzEAAX 8 Al vX= dgs
ksl 93 EAREeR HA, 7 XA Total
monitor unit (MU)Zt-S Hlszslom B, AzkAZs] A8

1
T

(dose volume constraint)Zfg AA %=

Fig. 1. Isodose distribution of plan for NPC. (A) is dose rate 300 MU/min, (B) is dose rate 400 MU/min, (C) is dose rate 500 MU/min.

106



2|

)

Ofot
e

Q| 591 :

13H(dose volume histogram; DVH) 412 E3]] k2 o]s}4
%A=k (both parotid mean dose)S AF&=3s}9cH(Fig. 2). Al
A, 2D diode array (MapCheck from Sun Nuclear corporation,
Melbourne, Florida)E AF-£-3F IMRT patient specific QAT
of|A o]ahdd ol 91%|3t diode?] A& wlasto] AA
ofslilol] z=AME Ae] wshE 7AFslvk(Fig. 3). vkAl
o7 3} set-up AlZH A|LJ3t F, AFgol vl W 5
9= AlA ZAA7F ¥ 2E 3l AE71<4:7] console monitor
o FAR A7HE Zsec) B2 Maksto] Brbeich. ool
A AT 7 RAREES Aekgol ukeh 4} 109 DI

BFgke vehlle] uliA sisich

Volume (cms)
o
o
1

A= =2 NN WW S

CRO_2NONDOPDC

COO0OOOOOOOOO

Dose (cGy)

Fig. 2. The diagram of DVH index for evaluated dose gradient
each dose rate. (A) is 300 MU/min, (B) is 400 MU/min, (C) is
500 MU/min.

O:

of sk

Al Mg B35t olstMof o|x[=
2 I
1. Mzkgo| wZ Total Monitor Unit B3}

Aekg 300, 400, 500 MU/minel] thal X S A5 vz 2

I AdwFgo] Fobiol wkel gk 107l 3t Total MU 3
kol 47 1,379, 1453, 1,525 MUE S7kslgiar, Ags

7F Total MU ko] ¥3kH= <k 70 MU A% ¥ 3}s}3)tH(Table
1). o]2]3F #3l= 300 MU/ming] Total MU FFS 7|Z o2
400 MU/min® o 5.4%, 500 MU/min® wf 10.4% Z7}sl=
Ao g, Aekgo] 100 MU/min% EZolRol wha} ok 5%9
Total MU Zke] Z7}s}9tHFig. 4).

Table 1. Total monitor unit Unit: MU

\,w 300 MU/min 400 MU/min 500 MU/min
Patient

A 1,546 1,621 1,646
B 1,290 1,355 1,388
C 1,279 1,352 1,412
D 1,413 1,465 1,580
E 1,437 1,535 1,631
F 1,306 1,363 1,426
G 1,309 1,392 1,448
H 1,676 1,758 1,813
1 1,257 1,331 1,484
J 1,278 1,358 1,423
Avg 1,379 1,453 1,525
Difference between +74 +72

dose rate

Fig. 3. IMRT QA used 2D diode
array. (A) is parotid area in IMRT
plan, (B) is verification for point
dose of parotid area. Arrows is
same point.
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Ratio
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0.97 T T )
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Fig. 4. Ratio of total monitor unit value. (A) is reference total
MU value of 300 MU/min, (B) (C) is total MU value of 400,
500 MU/min each.

1.025
1.020 -
1.015 4

1.010 B

Ratio
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1.000 -

0.995 T T )
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Fig. 5. Ratio of both parotid mean dose value. (A) is reference
both parotid mean dose value of 300 MU/min, (B) (C) is both
parotid mean dose value of 400, 500 MU/min each.

Table 2. Mean dose of both parotid Unit: cGy Table 3. Point dose of parotid area Unit: cGy
msoo MU/min 400 MU/min 500 MU/min Dose rate 300 MU/min 400 MU/min 500 MU/min
Point dose of 30.0 30.6 323
A 3,033 3,055 3,096 parotid area
B 2,349 2,873 2,856
C 2,337 2,362 2,376
D 2,783 2,781 2,845 HFAek 7ho] Z7}slgdtHFig. 5).
E 2,465 2,488 2,523
F 2,388 2,909 2,938 3. O|SIME R M2 =X
G 2,601 2,626 2,650
H 2,399 2,427 2,478 2D diode arrayE ARSslo] o]slAl HQol] zALE Algko]
I 2754 2776 2819 SR = olslyl FFAF AT TR A%
! 2,920 2,953 Lt £o] 300, 400, 500 MU/min©.2 Zo}zlel] ube} A4 245
Ave 2,703 2725 2,756 olshdl Hele] Aekw 7zt 300, 30.6, 32.3 cGyE Z7}319)
Difference between +22 +31 tH(Table 3).
dose rate

2. MEEol| e 4 olskd Houg vist

Azkg 300, 400, 500 MU/minol] tjgk x| 242" DVH v
A 733} Aekgo] FolRlol whet o3 ofsli o T AF ol
zAE = Ae] Frhsle AE FIslick(Fig. 2). 72 A%
1 X 5A=ol] gt Z olebd 4 ZF(mean dose) ]
3} 1073l ti3k sdgke] ZH2k 2,703, 2,725, 2,756 cGy®
S7VellaL, Aske 7+ 5 ol HTAH kel Wk
20~30 cGy A% W3t rH(Table 2). o]z]dF W3}= 300
MU/min®| <3 olslid HFA%Z ks 7IF2& 400 MU/
min ] 0.8%, 500 MU/ming wj] 2.0% Z7}s= Aoz, A
ggo] 100 MU/min¥ Foprlel] uhel oF 1%9] k% o]sl4

4. A ZAMZE B|W

—

A=kgo] 300, 400, 500 MU/mino.& =0}l ula}l A4
ZARZEE Al s Aekg 7F 2AAZ Hdgk
9] A% 1 ZFo] FolA= Aoz Vel tHTable 4).

ToH 3l HE
= % ol of] AAATIZE AX AU

QUsk HAb-gol AAISE Fo5 7Y e
Jebde] 7% 7 AR 819 60~65%=
A= 7] To|m wEAA ol wll$- mzkste]” WA B &
A7 g e FARAZZToE 3l A 4o Aol g
u| XA ok P25 Byl AR E Al ofsl4lell
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Table 4. Beam - on time Unit: sec

Wsoo MU/min 400 MU/min 500 MU/min
Patient

A 511 450 404
B 436 388 369
C 261 203 169
D 288 220 190
E 293 229 196
F 262 204 170
G 267 209 174
H 334 263 218
I 246 200 178
J 261 204 171
Avg 315.9 257 223.9
Difference between —59 —33
dose rate
2R AR, A, 2004 53 2R At 9
ki A el o] F HTAFe] 7H Fast AR
dH# 9irh 2l ar o]shAd 2] A A3k (tolerance dose)S

A olel QA7s QA AUE T LelA U B G

A e Aol houly olshilel 2ARE Age Haw
Folt 2 Amelx 9l

B ATE FARG WAAARAA olslAl AsnAS
Sl8l wol Alsiels A7 MERANNE AR A Aekgel

H 37} ofslAlol] w X od gl thel] Lotz st 4
2kg-0] 100 MU/min 4 Zo}Aol| u}e} Total MU Zko| H
5% A% B8] Solyku, Lol wheh ok ofshl HFA
2= oF 1% 7V F71sllem, DVH BollA 2 o3 o]sh4d
E3} HHol] 2AFE Ao Zylsl= 7S ol
U HFig. 2). AgE5 WA 15 X 8419 vl
3] Patient specific QAE 27 Alg¥slic). o] A elgt
A3 A SAA e AFeol o3k X7t 1% W
2|2 ZA4%93, 2D diode array s A-E3F A zF 243}
A A= o]slAle] X B8AE Aeky) zAE A2RS 24|
sioledl B 7HER] 0%ollA] Z2As917] uwlisroll
oa}41 o] ANl A & = JAA AFg F7toll vt
g} olahl A F7F FAIE Rl g Aol |7} Qickx
W, 23 9" A#s B3 F7H9 A7 Hesiva
A7 et
H o3 Azl BAd] ulEm “sliding window™441€] A)7]
W ZHEALA X BollA] A 383} Total MU= 208k Al

o

o wju —l> 19 o

Hl.S

TS Y=

AE B3k X 8A1% A A#gS o™ Total MU7} F7}F
3190 =d] o= MLC Aol ulE o o]=<4% 2.5 cm/sec
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5] A 39 H(squamous cell cancer of the scalp) Al|7]H#zHA}
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Abstract

Influence of Parotid from Various Dose Rate in Intensity Modulated
Radiation Therapy Planning for Head and Neck Cancer

Joo Wan Hong, Yun Ju Jeong, Hui Su Won, Nam Jun Chang, Ji Hun Choi, Jin Yong Seok

Department of Radiation Oncology, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: There are various beam parameter in intensity modulated radiation therapy (IMRT). The aim of this study
is to investigate how various dose rate affect the parotid in treatment plan of IMRT.

Materials and Methods: The study was performed on 10 nasopharyngeal carcinoma patients who have undergone
IMRT. CT images were scanned 3 mm of thickness in the same condition and the treatment plan was performed by
Eclipse (Ver.7.1, Varian, Palo Alto, USA). The parameters for planning used 6 MV energy and 8 beams under the
same dose volume constraint. The variation of dose rates were used 300, 400, 500 MU/min. The mean dose of
both parotid was accessed from the calculated planning among the 10 patients. The mean dose of parotid was
verificated by 2D diode array (Mapcheck from Sun Nuclear Corporation, Melbourne, Florida). Also, Total monitor
unit (MU) and beam-on time was analysed.

Results: According to the dose rate, the mean dose of parotid was increased by 0.8%, 2.0% each, when dose rate
was changed from 300 MU/min to 400, 500 MU/min, moreover Total MU was increased by 5.4% and 10.6% each.
There was also a dose upward trend in the dose measurement of parotid by 2D diode array. However, beam - on
time difference of 1~2 minutes was no signigicant in the dose rate increases.

Conclusion: From this study, when the dose rates increase, there was a signigicant increase of Total MU and the
parotid dose accordingly, however the shortened treatment time was not significant. Hence, it is considered that
there is a significant decrease of late side effect in parotid radiation therapy, if the precise dose rate in IMRT is
used.

Key words: dose rate, IMRT, head and neck cancer, parotid, xerostomia
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