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ABSTRACT

This study was aimed to evaluate the dose volume histogram (DVHSs) between
COMPASS and 3DVH software for 3D patient-specific QA in VMAT technique used for head
region.  The MatriXX characteristics were studied before the clinical use. The DVHs of
COMPASS and 3DVH software were evaluated for basic and advanced clinical application. The
homogeneous phantom with four fields box technique plan was employed in the basic clinical
application. For the advanced clinical application, 15 VMAT treatment plans targeting the head
region were investigated. The treatment plans were transferred to MatriXX and ArcCHECK for
measurement and to generated the DVHs in COMPASS and 3DVH software, respectively. The
DVHs and percent gamma pass were compared with calculations from the Eclipse treatment
planning system (TPS) according to dose specified in ICRU 83 for PTV and OARs. The study of
the MatriXX characteristics illustrated the data provided were suitable for using in the clinic.
With regard to the basic clinical application in homogeneous phantom with four fields box
technique, COMPASS and 3DVH software showed comparable dose outcomes between the
measurement and calculation from TPS for Dgge, Doses, Dsogs, D2oe aNd Diean in PTV. For the advanced
clinical application in 15 VMAT plans, the mean percent dose difference from TPS for the
COMPASS of Dgg%, D95%] D5o%] Doy, and Drean in PTV were -4101‘388%, 221i313%,
1.26+£2.35%, 3.25+2.32% and 0.96+2.19%, respectively. The mean percent dose showed a
difference of Dogy, Dgss, Dsose D2ge and Dpean in PTV for the 3DVH were -8.34+4.32%, -
7.9044.02%, -4.06£2.45%, -0.194£2.27% and -4.23+2.12%, respectively. The TPS mean percent
dose difference in OARs of both QA softwares showed a large variation with the highest
difference of 11% in COMPASS software and 6.66% in 3DVH software. The percent of gamma
pass (3%/3mm) of COMPASS, 3DVH and ArcCHECK were 99.19+ 0.49, 94.98+3.49 and
08.87+0.84, respectively. The difference of percent pass in 3DVH was lower than ArcCHECK
because of 3DVH software estimated 3D dose using PDP files while ArcCHECK displayed
planar dose distribution. A weak correlation between percent gamma pass and dose in patient
were observed. So, the pre-treatment verifications with DVHs analysis are recommended. The
COMPASS and 3DVH software illustrated that both of QA software can be used in 3D pre-
treatment verification.

KEY WORDS: VMAT / DVH / MATRIXX / COMPASS / 3DVH

107 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

mydsziuanuduiusvoslsnasiduazdSuies mndesreranis Tunnumssayumaianisaiedaduu
Ysuanudumyuseudafieus nafsue
EVALUATION OF TWO QUALITY CONTROL SOFTWARES IN GENERATING THE DOSE VOLUME

HISTOGRAMS FOR VOLUMETRIC MODULATED ARC RADIOTHERAPY PLAN IN HEAD REGION

an

AN 50997y 5436420 RAMP /M

ara o o
mu.Aanamsunnd)

> a a J < ¥ a a a a o~y
ﬂm$ﬂiﬁhﬂ1§ﬂ1ﬁﬂﬂ137181uwu‘ﬁ: WIUNY AN UANIAT, Ph.D., A9 ﬁifﬂﬂ, M.Eng.

UNARED

=

v 4 .
NuiTeaselifigalszasdiiednutSuaseduazysuins (DVHs) ¥93 COMPASS taz 3DVH
s @ Y o = A o 9 A A v o a
yorauds TunsisziuguninvesnisaesidmatinlSoanuduryuseudidile (VMAT)  1A3033a59d
MatrixX e lddeyadmsusnnnly coMpass gminnastsaovguanianouiimnldauneadin msilsziiv
v 4 v Fd
DVHs 993 COMPASS tag 3DVH lashimsluadiianiugiv uazaataduge lumsisziiudmSunadanugiuly
v H Fd i1 v

matamsaessduuvanamslumlunenuiueiiouiiones uazdmsumsnadounienadniugald 15 uwuns
Snudiemaiin VMAT 13nadsye Taounumssnuldaslidissuumisiaveaunsesin MatriXX uag ArcCHECK

Y <3 Y Y o 14 1Y [
wazlHiludoyalunisad1a DVHs 409 COMPASS uag 3DVH @eWdus  n3vlved DVHs uag A13eeasn1sniu

v A

Yo = v A v AaA o o ) ' -
‘Bu!iﬂuu’]‘lﬂun\lulﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁu']ﬂ\li\?ﬁﬂﬂ’]ujmiuﬁgﬂuﬂqjjqquwuﬂ’]iiﬂ]ﬁn (TPS) ﬂ?ﬂﬂ’]ﬂ1§§’lﬂ\ﬂuﬂju']m

= o

o v < o a wa ]
336910 ICRU 83 mmuﬁ’auumﬂ (PTV) LLag E]’JfJ’J%ﬂﬂWlTNL?]?N (OARs) ﬂﬁﬁﬂlﬂﬂmﬁuu@ﬁmﬁ MatriXX W13

4
ﬂmﬁuﬁ@L‘HNW%ﬁiJﬂ@ﬂWiﬁﬁJ11%}\111!1/11Qﬂﬁuﬂ Nﬂﬂ?i‘ﬂﬂﬁ@ﬂﬁuﬁ?u‘ﬂ?ﬁﬂﬂuﬂWﬂ’N COMPASS tag 3DVH

a

wovldas 3 DVHs ¥89 PTV asaiuiy TPS #28n155189115 0101598 Dy, Dy, Doy, Dyyyand D, 118ZN5NATOY

mean

9
@

neaatnIugelu 15 uwuMISIEINDIIANUIANA1YDY DVHS tionffeufieuny TPS ved PTV lu COMPASS
MR -4.10+3.88%, -2.2143.13%, 1.26£2.35%, 3.2542.32% Uag 0.96:2.19% &SU 3DVH weoduas miduy -
8.34+4.32%, -7.9044.02%, -4.06£2.45%, -0.19+2.27% Lag -4.23+2.12% a1ud1ay ooz lndlndiReanyniidie
Yo uAnANaeutInNadionSeuiioudn TPS @181 uIANA1GIgAUDI COMPASS IMIAD 11% 1Az 3DVH
M 6.66% NTIIBNUAITBIAZMIHIUAFULANUIYDI COMPASS (11171 99.19 + 0.49 3DVH HAUNINY 94.98 +
3.49 1ag ArcCHECK 19171 98.87+£0.84 ANUANA19U04A1308azmsmuariunuu 1y 3DVH wuiaidinii
A ° a o ad aa Y Y s A
ArcCHECK 1184910 3DVH MmsilsziinifSunaseddluuuy 3 86a2801514 108 PDP vaszh ArcCHECK uandns

@

4
a = @ @ U ] Y 1o 4
1]53!11‘Hﬁ}?ﬂfﬂiﬂi%%1ﬂﬂ]@ﬂﬂiu1miﬁ%iu§$u1ﬂ uanmnﬁfmwuaﬁaﬂazmimuwﬁunmm%fmwuﬁ
v

@

STHIERTREY

A3

[ r'd v A 0

]
iﬂﬁiuiﬂﬂﬂ ?Nuu%ﬂﬂ’Ji@]i’Jﬂﬁ@ULLNUﬂTJ‘SﬂH1ﬁl’Jﬂﬂ1§’JLﬂ‘§1$ﬁNmLUU DVHs 91nm5aas1asealainisaii
S w

COMPASS 1182 3DVH sondi13 lumsasinaouunumsmeseadnyazvoansisaivlSuiasaduuy 3 14

Tumanaiinld

107 M




