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nann1suazIngUazasd: lUsunsu Mobius3D Qﬂﬁwméﬁyu el Log File 1ilovh QA (quality assurance) wit IMRT (intensity
modulated radiation therapy) tag VMAT (volumetric modulated radiation therapy) 407 fe lifosinssd uadsinisedlse
faanugnaes JdnwUSeuiieuiuseuuindsd portal dosimetry (PD)

35w unu VMAT uag IMRT v ves 4 dau 1dud dudanstu, awes, nasen way Aswsuazdine n Eclipse
(treatment planning system, TPS) veslsaneunaums yuasswiun daateunquatau 2562 i Sunmu 2563 uanidu VMAT
(n = 178), IMRT Unfi (n = 8) uas IMRT mumimuwammwaa (n = 16) gnAnWIGoUNE T,mawl QA #1 FaeTusunsy Mobius3D
oSty 2.1 wdwiarllessne PD Tuidiousiunay 2564 91nwu 2 1o iden VMAT (6 MV) fika QA umnsireritulaiiiiu 0.5% Ay
KaNSANWY: uHU VMAT way IMRT Unf fddiumesdnssiuvesdn Gamma lunmusisausuld > 86% siaesszuu us IMRT
yualvgiiignuiedes fdadiu < 37.5% anlusinsu Mobius3D w&n 2 wou Ysinnssdiintu wina QA 61 (n = 20)
#aeTusunsu Mobius3D llumnsnsannifuegsiitfodfymadin (p>0.01 viavaa)

aguua: TUsunsu Mobius3D wingaudm3u QA wsu VMAT uaz IMRT Und udlinaanumsivdsundawes3unnisd uay
liimslady IMRT vunslvgjfignudsgos

o o

AdAey: NMsanesadLuuUTuANutl, nsaneSduuuUTURTILdImusoUmETae, TUsunsu Mobius3D
Background and Objective: The log file-based Mobius3D software has been developed for quality assurance (QA) processes of
intensity modulated radiation therapy (IMRT) and volumetric modulated radiation therapy (VMAT) plans without measurement.
However, there is much debate regarding the accuracy of this software. This study aimed to verify the accuracy of Mobius3D
software in comparison with the measurement-based portal dosimetry (PD) system.

Methods: All of VMAT and IMRT plans from 4 sites (pelvis, brain, chest and head and neck) of patients treated in Maharat Nakhon
Ratchasima hospital during May 2019 to December 2020, planned with the Eclipse treatment planning system (TPS), were retro-
spectively studied. Those plans were categorized into VMAT (n = 178), ordinary IMRT (n = 8) and split large field IMRT (n = 16) and
repeated QA processes by Mobius3D software version 2.1 and PD, consequently, in March 2021. The 6 MV VMAT plans with <
0.5% discrepancies were purposely selected and re-studied 2 months later.

Results: The proportions of accepted gamma passing rate of VMAT and ordinary IMRT plans were > 86% from both systems while
of split large field IMRT plans were < 37.5% from Mobius3D software. Two months later, output increased, no statistically significant
difference were observed for the repeated QA results (n = 24) of Mobius3D software (all with p>0.01).

Conclusion: The Mobius3D software is suitable for QA processes of VMAT and ordinary IMRT plans. However, this software can

not detect output variation and is not recommended for split large field IMRT plan.
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AMsAUSIELUUUS UMY (Intensity Modulated
Radiation Therapy, IMRT) wag WuuUSuAIduvyuTaUsa
Q’ﬂ’m (Volumetric Modulated Radiation Therapy, VMAT)
fianududeu wazdmzsediheunazsne Jadndudewhnis
UsgiuAuAIn (Quality Assurance, QA) ABuN1TINWI
930 5¥UU QA wuusailldIRnsInsed feghadu Portal
Dosimetry (PD) usitlaguu ladin1swmwiluswnsy Mobius3D
(M3D) ‘17;1%' log file ﬁnmﬂ%‘bﬂdﬁ@‘l{mﬂ (linear accelerator,
LINAC) ‘ﬁgﬂﬁ%ﬂﬁ?ﬂﬁz%dﬂqmims%ﬁmﬁwmmlﬂuﬂ%mm
Fedneluseniy

1Usun53 Mobius3D Usznause 2 @ Ao Mobius3D
way MobiusFX lngausnAe Mobius3D vinisAuaUiune
£98uuy 3 fRdn Aaesane3tu CCCS (collapsed cone
convolution superposition) Tngltayanin 3 GavesgUae
wazwallansa1e$ad nafiléi3endn plan check daufiaes fio
MobiusFX &3l log file AilFaniaTeasseynia lén fums
283 MLC (multileaf collimator), 3ju1v84 Gantry dw3u IMRT
30 AMUSIVDINIULU Gantry d1msU VMATUa SR UT1ne
Sedluumazanaian 50 ms TunisAuiudsinassduuy 3 46

v v
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F13nA%e wafiléienin QA check

n1591 QA felUsunsu Mobius3D fides Ae linadl
Ms¥nSdmuianisaadiy vildeannszau eehlsn
Haildoasdoiianugniorinasunuiiisnsnaiuldviels
Ju-Young Song wagAniz’ ANwIkKY VMAT vadsaugnyin
(prostate gland), Aswenavaine (head and neck, H&N) Lay
152990 (Chest) duaz 10 WNU WAz Vazquez Quino Wag
Atz AnwlULNY VMAT U998Ua9 9 15 Wau WU TUsunsuy
Mobius3D fifasia fie ldanunsoasianumnandisuuas
UsiufedanniaIoasseyniald Childress wavans®
Tanududaudaiutanisilusunsy Mobius3D unldnauny
A iassduvusaiy Snarseuifedatuayuiilusunsy
Mobius3D Juidesile QA Aifluszansamiisane ldud
A5ANYIBY Clemente-Gutierrez Way Perez-Vara' ﬁﬁﬂ‘m
Tulau VMAT 289 H&N, 9152990 Way 90909 (abdomen)
dUAE 2 WNU Wag BTN (pelvis) 6 by, NMIANYIVeY
Fontenot® fiRnw WAL VIMAT VDIADUGNVININ, NTHON WAL
H&N dauaz 10 kY way Majithia wasanz® fiRnwIn1s
nsgededuuy 3 Adluwluneu (phantom) 4 Uy
Tneusazedselainsaviinasdfimualdnnlusunsy
Mobius3D WIBUIBUAUTEUUINUNUAISTSNYT (treatment
planning system, TPS) anua 1UsuATH Mobius3D AUl
Usunausedla lufiannuuana19iu TPS warssuuinded
aghalsfinu Nelson wazanuy’ uaw Galavis wazan® fidnw
Wiguieulusunsy Mobius3D AUAENTIRSed wuziiin
Foafin1sususn dosimetric leaf gap (DLG) Winnzaw fazdu
N3 QA melusinsy Mobius3D agRanaials

nsfnell Tfnqusrasdifiefigadnisldauldage
aslusunsu Mobius3D 4 Wieldfunszuiums QA ey
IMRT way VMAT wWiguifleufuszuu PD uwuusedy uas
nadeuAUEsaluNIATIINUNNTABuL AT
Ysdnniedodisieyniadg

Asn1sANY

Anwndounas (retrospective study) Wiy VMAT waz
IMRT ﬁy’wmmméﬂaaﬁm%mima%qeﬂuisnwmmammm
UATIIELN FrFOUNgEAAN 2562 T95UNAN 2563 Usznau
g 4 dun1sinw laka quliansiu, aues, nsasen way Aswe
uazdiAe Fagnanaunusny TPS Eclipse a3ty 15.5 Tagld
gan9354 AAA (anisotropic analytical algorithm) o5
15.5.12 waganeadmeinieassonnaiu CLINAC iX (Varian)
Anwlanyh QA Nnuwutn Tuieudiuney 2564

Tumsfnnil annslatoyadi¥dvesadousiayme
1iglusunsa Mobius3D nesdu 2.1 Wieefian snuduuzih
VYBIUTENHHAR UagyAn DLG dwsu 6 MV uag 10 MV
1AWy -0.369 wag -0.877 mwa1au vinisanwilagds
wrunsaneSednaiuluiinsziaae Mobius3D anniu
ae¥sdiadiousds lnglaififtae Liledns1evisny MobiusFX
W& QA ée PD deiilesiu Wisuifisuna QA 9nlusunsy
Mobius3D fiu PD lagldinasinnuuans1svesusuiused
wag DTA (distance to agreement) VAU 3%, 3 mm

91T 2 1FoU HeNUHUVMAT N 6 MV 7ifignsn
WU (passing rate) ¥99A1 Gamma 311115911 QA Fetides

suu uansefuldiAu 0.5% vinsAineen n1siisusiioy

nan1sAIMUINNIUTIEA8lUTLATY Mobius3D AU TPS
SRS HIUYEIAN Gamma e nlUsuAsa Mobius3D U
PD gnins1evt aeld paired t-test fisvsutioddey 0.01

NANIIANYN

wNunsReSaERANE dadlvelld 6 My uwdaiu VMAT
MUY 178 W, IMRT u1aUnR 99UIU 8 Wiy Wway IMRT
yuelng) (Whendn 14 cm) fignudsgesdn$sd (split large
field IMRT) 97W7U 16 WNY NAYDINITANUINUTUIUTIE
wuv 3 flutaen delusunau Mobius3D wWisuiisufi
TPS Eclipse QﬂLLaMLﬂuﬁmm%’qﬁLaﬁa (mean dose) uag
miﬂ'ﬁ@mﬁqmﬂmm& 90% (90% target coverage) Wazna
N9 QA LHUN15RN85sdmMETUTINT Mobius3D Lagszuy
PD gnuanuiusnsHiues Gamma nsnnausifindly (3%,
3 mm)

nn1sAnE wuan druluglusunsu Mobius3D
AU dlaunna1ean TPS egsitodfgneada
o Usinau¥ediadenn QA check vas IMRT Unf uag IMRT
mumimﬁﬁgmwwas (p = 0.018 wag 0.012 MUAGV)
(5797 1)
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A151991 1 mansAaUSHuSEnelUTwnsH Mobius3D wWisuwieunu TPS

Plan Check vs TPS QA Check vs TPS
Plans Plan Check QA Check
(p-values) (p-values)
VMAT (n=178):
%Diff. of Mean Dose 1.62 £ 0.74% 1.83 £0.76% <0.001 <0.001
%Diff. of 90% Target Coverage 0.29 +1.21% 0.55+1.22% 0.001 <0.001
Ordinary IMRT (n = 8):
%Diff. of Mean Dose -0.91 £ 0.40% -0.59 £ 0.41% 0.003 0.018
%Diff. of 90% Target Coverage -1.72 £ 0.56% -1.28 £0.59% 0.001 0.003
Split Large field IMRT (n = 16):
%Diff. of Mean Dose -2.18 £2.24% -1.57+2.25% 0.001 0.012
%Diff. of 90% Target Coverage -3.61+2.76% -2.83+2.68% <0.001 0.001

)

BN WIUYBIA1 Gamma 1NNV QA YBNU VMAT Uae IMRT vtnalvigfigniiegosunninaaineived PD egeiitudAay
NEADA (p<0.01 VIavuA) Aalandlum1sIein 2

A15199 2 FRIINIUVBIAT Gamma 31NN15911 QA Aaeluswnsy Mobius3D wWiguieuiussuu PD

Gamma Passing Rate (3%, 3 mm) Plan Check vs PD QA Check vs PD
Plans
(p-values) (p-values)
Plan Check QA Check PD
VMAT 97.7 £ 1.7% 97.2 £2.1% 98.2+1.1% 0.001 <0.001
Ordinary IMRT 99.0 £+ 0.4% 99.3 +0.4% 98.7+0.7% 0.442 0.144
Split Large field IMRT 87.1£12.5% 89.1£8.4% 96.9 £ 2.4% 0.003 0.001

Distribution of Gamma Passing Rate (3%, 3 mm)

VM AT Pl K R —— 03 3
VMAT_QA Check i —— 56

VMAT_PD 994

Ordinary IMRT*PIan Check I 100

Ordinary IMRT QA Check 100

Ordinary IMRT_PD 100

Split Large Field IMRT Plan Check [
P & - 375 0% - 89.9%
Split Large Field IMRT_QA Check s 312

Split Large Field IMRT PD [ 875

H 90% - 94.9%

W 95% - 100%

%PFrequency

UWNUAT 1 N15NT2LVBIBATIHIUTBIAT Gamma 31NN15Y QA fielusinsa Mobius3D wag PD
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WHY VMAT wag IMRT Unf H9m57161uv09A1 Gamma
Tunausisensuls 95% Fuly) ludndaulsitosndt 86% a1
waoasruy Tuvniedives IMRT vualvgjfignuisdes fidndau
TaiiAiu 37.5% a1nlUsnsa Mobius3D (LquQﬁﬁ 1)

VERIN 2 Weu AUSINMSeE 6MV iinTu 0.42%
§h5mUYBIAN Gamma VUKL VMAT $119u 24 s #ign
fnwg1 210 PD WANFN9ANLANDE N T d Ay 9aifa
(p<0.001) Tuvauzdl :nTUsWNTY Mobius3D liunnsaannidu
agnaiitfuddnadn (el 3)

A1919% 3 NMSURYULUAIVBIVBIBATINIUVBIAT Gamma AINATYI1 QA Wi VMAT (n = 24) 91 4189910 2 wheu

%Change of Gamma Passing Rate Original vs Repeated QA Results
QA Methods
(3%, 3 mm) (p-values)
Plan Check 0.21 +0.48% 0.043
QA Check 0.31+0.57% 0.015
PD -1.88 +1.01% <0.001

380

PnmsAnwadel wui dulnalusunsy Mobius3D
Amuwnlinusdliuanaimin TPS egrdidddgnisas
WaEENIINIUYOIAT Gamma YBIUNU VMAT uay IMRT
yuellugfiignuisges 99nn15v QA felusunsu Mobius3D
wanansrUUInSsdesnaiifuddymeadn T uansean
ATRu* wagnu W IMRT uelngfignudsdes f8ms
K1uresA Gamma flegluinasifivonsuld Tudadauiivos
Faldmslilusunsuiidmsui QA ves IMRT vuaniiandy
14 9. F9azdvsgnuisdondniad levinsane$ed mniaieq
seynaiulifFeavslunsans IMRT sualvg) Suindu
FoyandilimedisneailumiAdedunnou uazannsnm
Gmd99n 2 ou wulusunsa Mobius3D fiuansvh QA
lauanesegridedrdgmsadaananiy Wunistuduan
TUsuns Mobius3D Htedfrlunsasianuanudsundas
yaaUiunufedaniedeasieynin aenndadfunisfne,
999 Song WarANe' Ay Vazquez-Quino wazAns’

a3u

TUsunsu Mobius3D 7dn15uAAT DLG ageimungay
arusalddmsunszuiunts QA UNUVMAT uag IMRT
YunUnd laeg1aliusednnIn wifenIuANAMNINYDY
Usmnassdnniaieasseynaligndesegiaue 1ieanin
TUswnsa Mobius3D ldaiunsansianunisildeunas
¥e9U5uusdla waglumisldlunisyin QA wau IMRT
wwalng wmnldfiavandlunisaessd IMRT sunele)
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