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ABSTRACT

The aim of this study was to evaluate the use of the planar and cylindrical
diode arrays for IMRT and VMAT plan verification. Two diode detector arrays were
compared for their use in the patient-specific quality assurance of IMRT and VMAT
treatment plans: one diode array is a flat panel of diodes (MapCHECK?2) positioned with a
MapPHAN phantom, while the other is a cylindrical phantom with the diodes placed in a
spiral array (ArcCHECK). Both devices were tested for the dose linearity over a range of
20-400 MU and a repetition rate over the range of 100 to 600 MU/min of 6 and 10 MV,
photons delivered via a static 10x10 cm? field. The dependence of the response of
detectors on field size was measured and compared with Farmer-type ionization chamber.
The short-term and long-term reproducibility and the array calibration were also examined
to understand the stability and uncertainty of the systems and the angular dependence was
studied. The performance of the dosimeter system was then evaluated using IMRT and
VMAT plans. The study included the planning of 7 coplanar plans (head and neck, pelvic,
abdominal region) and 3 non-coplanar plans (brain) with IMRT and VMAT which were
performed using a Varian Clinac iX. The measured doses were compared to the TPS dose
and analyzed using gamma analysis with criteria of 3%/3 mm. No repetition rate or field
size dependence was observed within the range of the field sizes and dose rate used in the
study for both 6 and 10 MV photon energies. Both detector arrays showed linearity of
dose and a stable short-term and long-term reproducibility. We found relatively large
discrepancies in angular response (up to 39%) for MapCHECK2 and 17% for
ArcCHECK. For IMRT plans delivered at planned angles, MapCHECK2 results showed a
lower average gamma passing rate (93.4%) compared to measurements (97.8%) delivered
at fixed O degree gantry angles. The ArcCHECK results showed average differences
between measured and calculated values of 93.8%. For VMAT plans, the average passing
rate was 99.3% and 97.8% using MapHECK2 and ArcCHECK respectively. The
measured differences between IMRT and VMAT QA results for non-coplanar were small,
except the MapCHECK2 results showed averages of 63.9% for the IMRT plans delivered
at a planned angle. ArcCHECK is an efficient and valuable tool for both IMRT and
VMAT QA, it achieved an above 95% pass rate. With MapCHECK2 an excellent
agreement was observed between the measurement and the verification dose for VMAT
and IMRT QA when measured at gantry zero degree. But the application of the array to
planned gantry angle IMRT QA requires careful consideration.

KEY WORDS: IMRT/ VMAT/ TREATMENT VERIFICATION/ QUALITY
ASSURANCE/ DIDODE ARRAY

79 pages




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

msdsziunanwiniasedriamsnigninuuszunutegiuunsinszueniieas o uurunISne lu
matiasedlsuanuduriiaunuasowmensiuaznyuaoiiies  EVALUATION OF PLANAR AND
CYLINDRICAL DIODE ARRAYS FOR IMRT AND VMAT PLAN VERIFICATION

WIATUE 11aITUBU 52363472 RAMP/M
ara 4 L4
m.u. (Wanamsunnd)

AMZNTTUMINUT N INATINUT : aden @UANIBII, M.Sc. (RADIATION SCIENCE),
iwnanual MayAail, M.D. (RADIOTHERAPY AND NUCLEAR MEDICINE)

UNAALD

Ea ' v
qmafh”amgﬂﬂizmﬁgﬁaﬂsgmuﬂizmﬁmw Lmzﬂamgﬂﬁ’awmﬁnﬂﬂﬁ%uﬂmﬁﬁqsﬁm
NFeaRVVITLUIY (MapCHECK?2) #agiuniinizuan (ArcCHECK) “lumsmnaaummgﬂﬁ’awm
uumssnu lumatind 3 Usuanuduiiaunas 8aR18AIN (static angle) uammum’%mmwaguasimﬁm
= ' 73 o o A . A ¢ w o Yo
(VMAT) Tagmsanuiainanesisudueaaaiiunuun (Gamma index) NHIMNMNTEAVEDNTU' 1AM 3% taz
= 1 a v Ay Y o v A a s 12
3 1. 91 fFeuneuanlsnasian laonnmsmuiaalenIeanaunmes 1NLHUMT S AYILAZ N
Y Y v v
M3iaaler s daana s’nmqﬁﬂymmaﬂymzsuEN‘wammﬁm“lumumﬁmeﬁ'mﬂuﬂimmﬂﬁ 2R3
USuasadaeniiienal v IAa1SIaHas NANINMINIGVDIaITIT (W01INIATIVTBUUNUNITSAYT IMRT
1 < o a @ 1 1% 1Y) § 1
uay VMAT “lug&’fﬂ385mmﬂuwumiﬁﬂyﬂumnmmmzmm AU LAZENUNUNITSABINNTLUILUANATS

@

= = Y o v & v J = ' v v
AU (non-coplanar technique) Mn1ea20a1598 Tlaouna ey 6 uaz1o wnnz 1naa kamMIANEINLHIIA

@

Sedmmed hifinanszmvessediion/ounlassasinasaddemioona nazyinadiedn 1o
NAINU ImMsaevanesaes dsunana laa sumaianuasfivesmstaealuszernadunazon s
ASUNANIIMITNIBTIT TUYUAI) NUANUUANAINEININDS 39% 11U MapCHECK2 uag 17% 1u
ArcCHECK §1%15UM15ATI980UUNUMTSAEY IMRT Y04 MapCHECK21#Hannuuana19vean1a sl
UNMNURAY 93.4% Lo Tafinnyunies I FamIHUNTS A éaﬂ'%ninﬁaﬁ”ﬂﬁmﬁufj{mm 97.8% a9
ArcCHECK Ifwamdaiinnuunmas 93.8% d1un1sasoaeuumumsine VMAT ¥a3asequunssuny

Y ' { o w ! 12
HAZLUUNTINTZUON IHHam AT HIN NN LR Y 99.3% 1g 97.8% MUAIAY AIUNTATIVADULNUNITINEN

v o

§ ' o Vo ] T o i o '
IMRT a2 VMAT NRFLUIVUANANAY WL IATITuuUseuu IMnan1asiunuuunagd10g193)

1
v A

WodAwy A0 63.9% Wotannyumessd@auurumssne InmMsAnIinyNHIIAS @uUsEUUIEaY

LL‘U‘]J1/]3Qﬂﬁgﬂﬂﬂﬁﬂ?ﬂi\li_]ﬂ@%b\?!.“l’iﬂ?gﬁlli’hﬂgﬂﬁ?NWﬂﬁ’J%ﬁ@Uﬂ’JWNQﬂg]}@Q"U’ENLLWHﬂﬁ%Jﬂ‘BW IMRT tiag

o @

VMAT uariassdunusguuaessgiasgiilunmainnasnaeuilotanyunio i@amunumsinm

A

TagmmzilelszIUMINIYTITUANANY

79 i1




