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AMANABURNYTIE
Faquazdsnis: iiuteyadoundsainuaunissnuiigniiulilulsunsy Accuray Precision léfun
treatment sites: head and neck, brain, chest, abdomen ez pelvis, fraction dose, target volume,
field width: 1 cm, 2.5 cm, 5 cm, pitch, modulation factor (planned and actual), gantry rotations,
gantry period, beam on time, couch travel, couch speed, fraction MUs, leaf open time(max),
leaf open time(min), leaf open time(mean), leaf open time(mode) iag leaf open time(std)
melumhe$dsnm ndunuisding: TsmenanmsBusy fAvalon daud unsaw 2563 §s Sunau
2566 ATl wensviseiuaunmnieunsaeSddumaInig odds ratio, OR 911 logistic
regression analysis K1U35 stepwise backward selection
Han1sAne: Feihueidislonalimsinssfunuamisunisaisisddumar sudumelfesiins
MaUNsSnwIl Taun treatment sites: pelvis (OR 2.91, 95% Cl 1.52-5.57), field width 2.5 cm
(OR 0.25, 95% Cl 0.07-0.91), beam on time (OR 0.99, 95% Cl 0.99-0.99), Couch speed (mm/sec)
(OR 0.14, 95% Cl 0.03-0.60), leaf open time (mode) (ms) (OR 0.99, 95% Cl 0.99-1.00) waz leaf open
time (std) (ms) (OR 1.02, 95% Cl 1.01-1.04)
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nssnwmewatialiuanudy (IMRT), kuudaesnsiussiununmniounsaesed
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Abstract
Background: Radiation therapy using helical tomotherapy requires pre-treatment delivery
quality assurance (DQA) to verify treatment accuracy. However, in certain urgent situations
such as patients requiring radiation to stop bleeding, those receiving radiation for pain relief,
or those with a strictly scheduled treatment course where DQA cannot be performed immediate
treatment planning and delivery are necessary without DQA verification.
Objective: To identify predictors associated with DQA failure and to develop a predictive model
for pre-treatment DQA in helical tomotherapy.
Materials and Methods: Data were retrospectively collected from treatment plans stored in the
Accuray Precision system. The data included the following parameters: treatment sites (Head and
Neck, Brain, Chest, Abdomen, and Pelvis), fraction dose, target volume, field width (1 cm, 2.5 cm,
5 cm), pitch, modulation factor (planned and actual), gantry rotations, gantry period, beam-on
time, couch travel, couch speed, fraction monitor units (MUs), and leaf open time parameters
(maximum, minimum, mean, mode, and standard deviation). All data were obtained from the
Radiation Oncology Unit, Department of Radiology, Buddhachinaraj Hospital, Phitsanulok, between
January 2020 and December 2023. Predictive factors for delivery quality assurance (DQA) failure
prior to treatment delivery were analyzed using odds ratios (ORs) derived from logistic regression
analysis with stepwise backward selection.
Results: Predictors significantly associated with DQA failure requiring treatment re-planning
included: pelvic treatment sites (OR 2.91, 95% ClI 1.52-5.57), field width of 2.5 cm (OR 0.25,
95% Cl 0.07-0.91), beam on time (OR 0.99, 95% Cl 0.99-0.99), couch speed (mm/sec) (OR 0.14,
95% Cl 0.32-0.60), leaf open time (mode) (OR 0.99, 95% Cl 0.99-1.00), and leaf open time (std)
(OR 1.02, 95% Cl 1.01-1.04).
Conclusion: The predictors obtained from this study can be applied to improve the efficiency
of treatment planning, reduce the necessity of repeating pre-treatment quality assurance, and
shorten the waiting time in cases where re-planning is required, especially in urgent situations
where quality assurance cannot be performed. Therefore, they serve as tools to support clinical
decision making more rapidly and accurately.
Keywords: Helical tomotherapy, pre-treatment delivery quality assurance (DQA),

intensity-modulated radiation therapy (IMRT) planning, predictive model for DQA
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Treatment Planning of advanced radiation
therapy techniques
(n=2266)

Exclusion:
-Treatment
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Data collection
(n=1917)
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Tomotherapy reviewed

Treatment planning parameters: Treatment sites, dbse/f, target volume, Field Width, pitch, MF planning, MF actual, gantry
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open time(mean), leaf open me(mode) us leaf open time(std)
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DQA Fail DQA Pass
Treatment planning parameters (n=78) (n=1,839) p-value
n (%) n (%)

Treatment sites

Head and Neek 17 (21.8) 784 (42.6) <0.001"

Brain 11 (14.1) 122 (6.6)

Chest 16 (20.5) 458 (24.9)

Abdomen 2(2.6) 23 (1.3)

Pelvis 32 (41.0) 452 (24.6)
Fraction dose (cGy), mean+SD 204.7+20.4 208.2+24.5 0.221%
Target volume, median [IQR] 1009.9 [479.1, 1378.9] 1144.5 [842.0, 1467.1] 0.008°
Field Width

1 cm. 6 (7.7) 37 (2.0) <0.001"

25cm. 19 (24.4) 1095 (59.5)

5 cm. 53 (67.9) 707 (38.4)
Pitch, mean=SD 0.30.1 0.4+0.1 0.011%
MF planning, mean=SD 2.6+0.8 2.4+0.8 0.097*
MF actual, mean+SD 2.0+0.5 1.9+0.4 0.019%
Gantry rotations, mean+SD 16.0+5.2 19.9+7.0 <0.001%
Gantry periods (sec), mean+SD 15.2+5.7 14.8+5.5 0.5117
Beam on time (sec), mean+SD 242.6+97.9 293.1+116.2 <0.001°
Couch travel (mm), mean+SD 209.8+84.9 223.9+63.1 0.057%
Couch speed (mm/sec), median [IQR] 0.9[0.7, 1.1] 0.8 [0.6, 0.9] 0.006°
Fraction MUs, median [IQR] 3231.2 [2710.3, 4093.6] 3723.1 [3136.5, 5076.5] <0.001°
Leaf open time (max) (ms), median [IQR] 257.8 [243.9, 328.1] 258.8 [239.0, 308.0] 0.633°
Leaf open time (min) (ms), mean+SD 18.0+0.2 18.5+7.5 0.6107
Leaf open time (mean) (ms), median [IQR] 144.8 [126.0, 172.3] 151.2 [131.5, 176.3] 0.097°
Leaf open time (mode) (ms), median [IQR] 2425 [147.5, 277.5] 2475 [232.5, 292.5] 0.041
Leaf open time (std) (ms), mean+SD 74.6+34.4 76.5+30.1 0.582°

'Exact probability test
*Student’s t-test

*Wilcoxon rank sum test
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regression NI Stepwise Selection

Treatment planning parameters mOR 95% ClI p-value

Treatment sites

Head and neck Ref.

Brain 1.30 0.48 - 352 0.598

Chest 1.80 0.75-4.28 0.186

Abdomen 1.96 0.39-9.88 0.415

Pelvis 291 1.52 - 5.57 0.001
Field width

1 cm. Ref.

25 cm. 0.25 0.07 - 0.91 0.036

5cm. 1.56 0.30 - 8.10 0.595
Beam on time (sec) 0.99 0.98 - 0.99 <0.001
Couch speed (mm/sec) 0.14 0.03 - 0.60 0.008
Leaf open time (mode) (ms) 0.99 0.99 - 1.00 0.002
Leaf open time (std) (ms) 1.02 1.01 - 1.04 0.003

mOR: multivariable Odds Ratio

Cl: Confidence Interval
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Sensitivity
0.50 0.75 1.00

0.25

0.00

T T
0.00 25

Area under ROC curve = 0.7843

0.50
1 - specificity

T T
0.75 1.00

AN 3 Lansnunlalas ROC

Yraunisibaainnisiasisnianlsiiune
nsvhuseiununmneunsaneSsdduman Tads
lsunsuAwinloniariuienisinseiunmnw
noun1sa1esedauival lngld@iuys treatment
sites: head and neck, brain, chest, abdomen ay
pelvis, field width: 1 cm, 2.5 cm, 5 cm, beam
on time, couch speed, leaf open time (mode)
waz leaf open time (std) wans QR Code 1ga1u
lsunswhuensihuseiuguainneunisanesed
Fanndi 4

<

un3ansal

A iijatiluiineiannuuuiiaesiansnse
MUNEAMLANMAITDINTUTEAUANAINADUNT
218598 (Pre-Treatment Delivery Quality
Assurance: DQA) dwmifumsaneSaduuuinde vy
(Helical Tomotherapy: HT) lagn1slddeua
Pnniwesang q fiferdestunnunisine
WU treatment sites: head and neck, brain, chest,
abdomen wag pelvis, fraction dose, target

volume, field width: 1 cm, 2.5 cm, 5 cm, pitch,

Journal of Thai Association of Radiation Oncology

Vol. 31 No.2 July - December 2025 |



DQA

Delivery Quality Assurance Prediction

open time (STD) (ms)

AW 5 wansenalusunsunsldanudiunes treatment sites waz field width anansadentéaindauys
fifviun @1 beam on time, couch speed, leaf open time (mode) kaw leaf open time (std) RudaLa%
FlFannsmnanun1sing wavnisulanavesiusunsudn Probability DAQ failure 1nnndn 4% Hedn1sv
Usefiuamuninneun1saesed (DQA) AU
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MF planning (ﬁhﬁﬁmum‘maﬁmmwu), MF actual
(Modulation Factor), gantry rotations, gantry pe-
riod, beam on time, couch travel, couch speed,
fraction MUs, leaf open time (max), leaf open
time (min), leaf open time (mean), leaf open time
(mode) uaz leaf open time (std) Fam151dimes
Wb auTinadonuFUTe U NUNT nELAL
AUkl lunsdIusuusd nsiaseiinae
multivariable logistic regression lagl435 stepwise
backward selection WUIWUUINGDIENITONNUY
AN STIUsERURMAMABUN S SYE
(DQA) lapgnsfiuszansnin lnedl AUC wihiu 0.784
waZHIUNIIN I UN1ETUAI83T bootstrapping
$1u2 1,000 A%e 1§ AUC YSuudaviniu 0.768
grvouleAnuLafgsharANLLugYnluLng
NeNTal uaﬂﬁ]wﬁé’ﬂﬂﬁzLﬁuqmﬁmﬁixﬁumwmﬁm
4% Fslsinanula (sensitivity) 78.2% uagAnusimz
(specificity) 69.5% Wn1zknN13Ig9IUNI9AALN
’Luamumizﬁﬁlﬂmmmﬁmﬁzﬁu@mmwdau
A1518598 (DQA) 19 Fedenndasiuiudsedilad
AsANBIINABUNTETind 1 TR ud s
WITADIA 9 Eni W ANAIALYVDINIT
Useiugmunmneunisatesad (DQA) Tunsanesed
wuundeIvyY (HT) dmsunisuseiuamninneu
N13R18398 (DQA) Lﬂu%y’umauﬁﬁwﬁzﬂumimmaau
mmgﬂéfaqﬁuaqLLmumﬁﬂmdauﬁ%ﬁﬂﬂ%ﬁué’ﬂw
339 Tngamzegredlumaiafifinududou 1wy
IMRT, VMAT, SBRT way HT @3@ese1fnnnuusiue
qaLﬁdﬁuﬂﬁ]dWﬂ%mm%’qﬁﬁdqaaﬂuwﬁuaamﬂﬁaqﬁu
LHUASSNE18819UTR e
91nn15AnwITHIuNINUIINISUSUAT pitch
ﬁqnﬁﬁumm3@611':1&Jamm’mﬂamﬂﬁaﬁlumﬁnaaﬂ
W@ ldeg1aiiveddy 1esainnisuiu pitch

et
a ! a v a
InalnunsInanINaLldenUpINISNILANYSIE uay

UsednSainlunisairvnuatiuduvesded
(Modulation Factor, MF)"® a1uideiilgndnnis
o o & o o
L(ﬂmmu’Lumaﬂauﬂgqﬂﬁxmumiﬂﬁzﬂuﬂmmw
ABUN15219598 (DQA) TagnITWAIUILUUTIAD
d‘ o v v vV
NEAIUITUILANUAULIAIVDY DOA VLmrmt*uauva
a & al o '
NI510LH ST LT LUNITINBRUNTSNY 19U field
width, pitch, Waz modulation factor (MF) &sina
ABAMANYBIUNUNTINY
15UsEIUBAILATIEUNS1TMSNINARBNS
Useiuauamnaunisatesed laeldinailanis
muquﬂmmwL%qaaal,ﬁaff’mumﬁdwwwwﬁma%
MaeaulunNITIBEUNISIIY kazwUIINISUSU
AN Field Width Tsangauniuiunaiessdanunsa
2~ ¥~ [20]

Feindseansainlunisaesdlaegnaiivaddn

o

o '

Tueniseil nsRasanmsiweifiddy W
treatment sites: head and neck, brain, chest,
abdomen Wag pelvis, field width: 1 cm, 2.5 cm,
5 cm, beam on time, couch speed, leaf open
time (mode) wag leaf open time (std) \ieada
LLUUﬁWaaqﬁmmmﬁ’]mEJIamamiﬂisﬁuQmmW
Aaun1521859d (DQA) avadwmaldunisanuw
Auduiussyninemisfimesiman i funadng
nsUseiunuamneaun1sanesed (DQA) laensly
luwaneginsain1suseiuaunInneun1saesed
(DQA) 91uAFefidunInu31 11518 Machine
Learning wag Artificial Intelligence (Al) ansasiiy
AL IUATNEINTAIAIUAULNAIVDINTT
Useiuamninnoun1satesed (DQA) laetnadl
Uszandnn Tnelawaunluinadaiuisaviung
ANUANWAIVBINTUTEAUAMAINABUNTRNETAE
(DQA) laandunusras MLC?

nsenerlaininadanisinssinisimes
‘17'iL?im%'mﬁ’umﬁﬁﬁmzﬁ'uqmmwﬂ'aumima%’qﬁ

(0QA) TnensllusunsudAnneadfdgaguiiasei
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wuuni1sanaaeladain (Logistic Regression
Analysis) Wiead1suuudiassfianuisaviiung
ANUANMAIYRINITUSEAUAMAINABUN TN T
(DQA) dAoudausiug (Wuildlds ROC = 0.784)
?zfqaamﬂé’aﬂﬁ“umiﬁﬂmm%’ﬂﬁﬁm%gamn
warsunanfioifinuszansainlunisvhune
AN SYIUsERURMAMABUN S SYE
(DQA)[ZZ]
AsAnedlFauBuUINNfiTiUsEENE AN
Tun1sneInNsalnNANMAITDINITUTEAUAIAIN
Aoun13ane$ed (DOA) lneldtoyaannisfivwes
wareFaiAgadestuLaunIsS YT Fedenndosiu
ATeneuntiiiuanudfyvemisiimes
mz-i’lﬁiuﬂ’liﬁwﬂixﬁ’u@mmwriaumima%’a?{ (DQA)
yenand ﬁmufﬁ%’aﬁé’mﬁuaquumﬁm%’wﬁu
Tag@nwinisifiimesatnununissneiluszuu
nsAeFaELUUNGE MU (HT) wagnud leaf open
time (LOT),beam on time, field width, couch
speed Hagauwlsvowdnuiy (treatment sites)
Wusuusfiauisayiuniganuduimalnesnis
Museiununnnounisatesed (DQA) laeeia
wdugh fheg AUC 9 naun1snvianigeds 0.82 uae
WUIAMULEweInsaumaIvEtiudwile LOT
#n91 100 ms LAY 30% YaauHUNs3nwTvInt®
Farlnfudsdnenmuesnsimislne fimaniun
Tlunsasreszuvadvayunmsdndulalunuyseiu
@mmw%'qﬁ%'ﬂwﬂﬁa&i’mL‘fluiwuuammua]’ﬁ'q%u
p819l5AnU STUU Accuray Precision Pl lumase
Hlaianunsadiaseidadiu LOT Aigindn 100 ms
lolagnse Fudenlimmieada lawn mode way std
unu Fanudn LOT (std) Sfedndaylulanmail aviou
FeunUsUsINTeInIsAaLTives MLC anailase
ANLwduglunsasUsINaSE A
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uenand Wislmesuneda 1wy pelvis target,

beam on time ¢, Field width 2.5 cm wag couch
A 9 a o v fw ° o

speed g SaudANudiusiulonianisinuseiu
ANAMABUNIRLSIE (DQA) dumiad lndenndes
AUNANNIINNNANE 19U target 7131 anatomical
variation gednvivlviunuiiaududeu wag beam

. AY a v S
on time Ndwduluanvasiaunisasssd@nsanuly
uinALAaaeaaulunsEIUSUNMSIE

wiiuudnaeatiazarunsaszytadeidenianis
MuseiuamnIMnaun13a1839d (DQA) auwiad
Toegneiluseansan wadsluinisfnnunandsain
ANSUSULHUNITSNYININATLULUIVBILUUTIAD
Ya o e vy Al a
iidednauelviinsveaeuluswianiiouseiduii
lutnadaruisaldidusuinialunisuenia
mmé’mmawmmﬁﬁ’]ﬂizﬁ’uqmmwriaumim&l%’qﬁ
(DQA) T9asansaly n1sAnwiidun1sAnwiwuy
gounds 819iYeT AN UNITAIUANAILUT WA
nsliteyavnaniduiierenadalidiiiene F9e1a

[ o

anstnaanslulluusunvesaudadshudu

. Do

P a

fmaliavsegunIaiunneaiu AI5YIINIINAGEU
Tumaiidensaaeuludnuaznisaneludnamii
WAZNIINTIRABUAINNABIVBIUUUT IR INUBYA
aeusnlunatsan1tu (Multicenter External
Validation)

Yoesu

LLUU%"WamﬁﬁwmﬁummﬁLLﬂiﬁ”lé’fﬁg Toun
treatment sites (head and neck, brain, chest,
abdomen wag pelvis), field width (1 cm, 2.5 cm,
5 c¢m), beam-on time, couch speed, leaf open
time (mode) wag leaf open time (std) @1u138
T§UsznounIsRasUILioAnnTeInuLEE 189
wnun15Snw A duunTiudumanlunisiuse i



AuNMRBUNIANeSE (DQA) leetaliusedvsnm
FnenmUasLUUTIansd drvananusndulunis
MusziuRmuaImnaun1saesed (DQA) AL
AULMA7 anASENULNAENENSUNNG ansyazan
s0A08Y8IRUIElUN1TIMHUNTTAY LN Wil
AnusIsalunisdndula Teaaniglunsdisaniu
ﬁlaimmﬁﬂiamaﬂ1i‘v‘hUixﬁu@mmwdaumsm&ﬁq?{
(DQA) 1o ELGﬁL'fluLﬂ%@qﬁaﬁaﬂmmgﬁmmiﬁwé
Funeunsnusunsine Tngliifeussdiulona
n1sauwmallunsvihuseiugunInneunsatesaa
(DQA) mw_jﬁ'umari’mumw*mﬁLmaiﬁaqé]’udau
ATINUHUAITIIY LLUUﬁwaaaﬁlﬁgﬂﬁﬁlﬂﬁwmLflu
TUsunsuvhuieanudssuvesulay dauisa
THulsrunisawnu QR code fnansliluunany
Tagaunsaldauldfuaunissnufionsuuugae
S¥UU Accuray Precision @115U1190KUNT859E
wWUU Helical Tomotherapy ¥03U2853dTNY
nauuTIEInen Tsmeuannsiusy fualan

LONA1991989

1. Mackie TR, Balog J, Ruchala K, Shepard
D, Aldridee S, Fitchard E, et al.
Tomotherapy. Seminars in radiation
oncology. 1999;9:108-17.

2. ChangKH, Ji 'Y, Kwak J, Kim SW, Jeong C,
Cho B, et al. Clinical Implications of
High Definition Multileaf Collimator
(HDMLC) Dosimetric Leaf Gap (DLG)
Variations. Prog Med Phys. 2016;27:111.

Fofvauuuiiaesd Aeldauiny 4duds
fianunsafsarnurunissnwlaiuiilaglddeold
ww3nsiloTaifiudiu wazanusatvanaulusuiuy
lanaviuign1syiyuseiununinneun1saesed
auLma7 (Probability DAQ failure) lasani57 esls
A Tesinvasuuudiansd Toun nswauas
m’maa‘uLﬁaqé’uiwﬁayjammmﬂmﬁm GUEEY
%af{hﬁ’mslumiﬁﬂiﬂ%ﬁugméguﬁﬁqﬂﬂizﬁvﬁagﬂLLUU
N15219UNUN SN BTuAnAne Ry Fatuaasiingg
nsIvdaUNI8UBn (external validation) WUy
‘vimavjjué (multicenter) iaUszifiuauanuisa
yoauvusasslunisirluldluusuniinainnans
solulusunn
AnfnssuUsznA

NNAUEHITHVILAAIAIIUVDUAMBEY 19D
A.AT.UN. YEUNSTT YNNI, as.um. 5718uns lawne
n3¥l, un. ANty adnizana, un. A1AQi Nﬁﬁqa
wag uw. ANUS dune dmfunisadvayuilaz

! A 1 2 A a v =t
ANTIBdDRgANTInaenn1TITETuASIL

3. Cho B. Intensity-modulated radiation
therapy: a review with a physics
perspective. Radiat Oncol J. 2018;31;36:
1-10.

4. Chang KH, Lee S, Jung H, Choo YW, Cao
YJ, Shim JB, et al. Development of a 3D
optical scanner for evaluating patient-
specific dose distributions. Physica
Medica. 2015;31:553-9.

Journal of Thai Association of Radiation Oncology

Vol. 31 No.2 July - December 2025 |



10.

Thiyagarajan R, Nambiraj A, Sinha SN,
Yadav G, Kumar A, Subramani V, et al.
Analyzing the performance of ArcCHECK
diode array detector for VMAT plan. Rep
Pract Oncol Radiother. 2016;21:50-6.
Cao YJ, Lee S, Chang KH, Shim JB, Kim
KH, Park YJ, et al. Patient performance-
based plan parameter optimization
for prostate cancer in tomotherapy.
Medical Dosimetry. 2015;40:285-9.
Shimizu H, Sasaki K, Tachibana H,
Tomita N, Makita C, Nakashima K, et al.
Analysis of modulation factor to shorten
the delivery time in helical tomotherapy.
J Appl Clin Med Phys. 2017;18:83-7.
Skorska M, Piotrowski T. Optimization of
treatment planning parameters used in
tomotherapy for prostate cancer
patients. Physica Medica. 2013;29:
273-85.

De Kerf G, Van Gestel D, Mommaerts L,
Van den Weyngaert D, Verellen D.
Evaluation of the optimal combinations
of modulation factor and pitch for
Helical TomoTherapy plans made with
TomoEdge using Pareto optimal fronts.
Radiat Oncol. 2015;10:191.

Binny D, Lancaster CM, Harris S,
Sylvander SR. Effects of changing
modulation and pitch parameters on
tomotherapy delivery quality assurance
plans. J Appl Clin Med Phys. 2015;16:

Journal of Thai Association of Radiation Oncology

| Vol. 31 No.2 July - December 2025

11.

12.

13.

14.

15.

16.

87-105.

Thomas SJ, Geater AR. Implications of leaf
fluence opening factors on transfer of
plans between matched helical
tomotherapy machines. Biomed Phys Eng
Express. 2017;4:017001.

Boyd R, Jeong K, Tomé WA. Determining
efficient helical IMRT modulation factor
from the MLC leaf-open time distribution
on precision treatment planning system.
J Appl Clin Med Phys. 2019;20:64-74.
Binny D, Lancaster CM, Byrne M, Kairn T,
V. Trapp J, Crowe SB. Tomotherapy
treatment site specific planning using
statistical process control. Physica Medica.
2018;53:32-9.

Chang KH, Lee YH, Park BH, et al.
Statistical analysis of treatment planning
parameters for prediction of delivery
quality assurance failure for helical
tomotherapy. Technol Cancer Res Treat.
2020; 19:1533033820979692.

Valdes G, Scheuermann R, Hung CY,
Olszanski A, Bellerive M, Solberg TD. A
mathematical framework for virtual IMRT
QA using machine learning. Med Phys.
2016;43:4323-4334.

Lam D, Zhang X, Li H, Yang D, Schott B,
Zhao T, et al. Predicting gamma passing
rates for portal dosimetry—based IMRT
QA using machine learning. Med Phys.
2019;46:4666-4675.



17.

18.

19.

Bresciani S, Miranti A, Di Dia A, Maggio A,
Bracco C, Poli M, Di Spirito D, Gabriele P,
Stasi M. A pre-treatment quality
assurance survey on 384 patients
treated with helical intensity-modulated
radiotherapy. Radiother Oncol.
2016;119 :60-65.

Westerly DC, Soisson E, Chen Q, Woch
K, Schubert L, Olivera G, Mackie TR.
Treatment planning to improve delivery
accuracy and patient throughput in
helical tomotherapy. Int J Radiat Oncol
Biol Phys. 2009;74:1290-1297.

Kim J, Kay CS, Jang HS, Kang YN. Analysis
of the Effect of Tomotherapy Plan
Parameters on Patient-Specific Delivery
Quality Assurance (DQA). J Korean Phys

Soc. 2019;75:1043-1047.

20.

21.

22.

Binny D, Lancaster CM, Byrne M, Kairn T,
Trapp JV, Crowe SB. Tomotherapy
treatment site specific planning using
statistical process control. Phys Medica.
2018; 53:32-39.

Levin R, Aravkin AY, Kim M. Patient-
specific Quality Assurance Failure
Prediction with Deep Tabular Models.
medRxiv. 2022 Oct 4.

Cavinato S, Bettinelli A, Dusi F, Fusella M,
Germani A, Marturano F, Paiusco M,
Pivato N, Rossato MA, Scaggion A.
Prediction models as decision-support
tools for virtual patient-specific quality
assurance of helical tomotherapy plans.
Physics and Imaging in Radiation
Oncology. 2023;26:100435.

Journal of Thai Association of Radiation Oncology

Vol. 31 No.2 July - December 2025 |



