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AAARBULAY aTldlun1sdnvinneunisaneSaddmsulUlsaeTeaduS LS
ﬁi‘%LLazé’ﬂﬂaSWi’Nﬁﬂwmﬁ surgical mask $21AU thermoplastic mask 5U;§ﬂ18
Plalald surgical mask S9UAU thermoplastic maskimﬁwmﬂﬁwﬁauﬂamm
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ARIALARDULALLIAT LI UNITINYINAINATTANUAINLDNDLSIABUNAADSHUU KV
image TugUlganesidusinaussfsveuazaineseninggUledld surgical mask
$ufu thermoplastic maskiugUenlidleld surgical mask $3ufiu thermoplastic
mask Na1859@MumARALUUUSUANIN (IMRT) wagimadawuudsy A3 11 LY Y
UsOUMFUIY (VMAT) 218598mMe1AT09218 S0WUUISI0UNIANEIUEe EY0

v o

Varian §u Clinac ix 4@ vital beam lusussdsnw lssmeruianzisaanys
$ruauTanun 216 518 laaifuA1annisilisuiiisusenitaninienaLsd
ARUNILABTKV-image AUAWENARYINLONTLSEADURIADITIA0IN155n 1 (DRR) Tu
WUINTN-Uas (Vertical:vrt.), Aswe-Uanawin(Longitudina:Lng.) 91e-971(Lateral:Lat.)
sEMNeTuRl 1 ungem 2563-31 fanAu 2564 Aiaszitoyalneldadmdmssanuay
affaunu (inferentialstatistic) independent-samples t-test Wujﬂéjﬂwmé
surgical mask $91ffU thermoplastic mask a¢ldianadelunisdmineunisaised
u’luﬂﬁf’léﬂwmﬂmd surgicalmask 331U thermoplastic mask waiaUSeuisu
nsaAnuin lifinnuuanenestun1eadn (P=0.660) Aeuaaaaden Tuuumii-
nag (Vertical:vrt) Aswg-Uanewin (Longitudinal: Lng.),4e-u21 (Lateral:Lat.) Tunns
JavineunsaesddmsuiUisanessdusnaussfisveuasaine fie 0.19+0.09
%31, 0.23+0.11 1., 0.18+0.09 wa.nmddy Tundufiaefild surgical mask $auify
thermoplastic mask D 0.18+0.08 @3l., 0.20+0.08 4., 0.16+0.07 . AIWAWU T
ﬂfjmliﬂ’wﬁiﬂﬁlé surgical mask $2ufU thermoplastic mask wlewU3euifieufumnsg

adanudiArAuaaaedeuldlunsiavineunsaneSeddmiuiieateSdusinn

uziSefswzuazaInoIEnineltneiild surgical mask 2wy thermoplastic mask fiu
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Adenlilald surgical mask 93U thermoplastic mask dulvigilidiinnuunneng

AUYSanA (P=0.617, 0.058) Tuwwd Lng. way Lat. aud1au andululul Vrt. wu

o w a

ANuuanaeiuegeldeddynieada (P=0.024) PTV Margin dwiuguignld

a

surgical mask A1 Vrt. Lng. Wag Lat. e 0.35, 0.40 waz 0.28 . Iusumzﬁc:iﬂw

be

Lailald surgical mask AU 0.30, 0.31 Wag 0.34 @3, MUAIHU Wan15Anw
wanslniiudn nsld surgical mask s3ufu thermoplastic mask TugUqvanessd
UihauzSsisuziazaneliifinadeAinuaainindeutaznanililunsdaviineu
N1518398 F9anunsald surgical mask 33U thermoplastic mask lugUleane$ad
UInamzifiisvrlardnenaonssozinanisaedediie duumiau fUalunis
Josfunsunsssuanaznismuelsalalsunlafa 2019 (Ia3n-19) dwmsuiimei
ufdnvuaziihefianssiduinadsvsuardine Tssmeiauzsanys (275979
IsAuz5e 2566,43:26-35)

[

ANEAR: ATANNARIALAADUTDINITINYINRNESIANITRIGSIFNATALUUUSUAINU LU

o

nsnesidwadauuuliumudunyuseusigiisuzisedsvsuazane

1 v v < a v LY =
NHRUINUIIEINY ISQ‘WEJ']U’]@@JBLN@WQﬁ WAINANYT ‘lJiSWlﬂ‘l‘VlEJ

o o

iUy 02/11/2566, Yuituily 28/03/2566, Sufineuuunaanu31/03/2566

H3uilaveuunAIY : wchantako@gmail.com

Effect of Surgical Mask in Head and Neck Cancer on Setup Error in Radiotherapy

by Wannapa Rongmuang

Department of Radiotherapy,Lopburi Cancer Hospital, Lopburi, Thailand

Corresponding author : wchantako@gmail.com)

Abstract:

Background: With the widespread prevalence of Corona Virus Disease 2019
(COVID- 19), cancer patients are suggested to wear a surgical mask during radiation to
prevent disease for both patients and staff. Objective: The purpose of this study
was to compare the setup error and KV image times taken for ~ pre-radiation
positioning for patients with head and neck irradiation between patients who
wore a surgical mask plus a thermoplastic mask and those who did not a
surgical mask was applied to a thermoplastic mask. Method: The setup errors
in 3 directions of Vrt., Lng. and Lat. and KV-image times data were collected
from 216 head and neck cancer patients with a surgical mask group with a

themmoplastic mask and the patients without a surgical mask group with a
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thermoplastic mask who received radiation treatment with intensity
modulated-radiation therapy (IMRT) and volumetric modulated arc therapy
(VMAT) from varian Clinac IX and Vital beam in Radiotherapy department,
Lopburi cancer center hospital during January 2020 to October 2021. The setup
errors and KV-image times of patients were calculated. A t-test was performed
to detect whether it was statistically significant. Results: The average of KV-
image times to positioning setup before radiation therapy was longer than the
patients without a surgical mask group with thermoplastic mask. There was no
statistical difference (P=0.066). Average of setup errors in Vrt., Lng.and Lat.for
patients iradiated with head and neck cancer were 0.19+0.09 cm.,0.23+0.11 cm.
and 0.18+0.09 cm., respectively, in the group of patients wearing a surgical mask
with thermoplastic mask and were 0.1 8 +0.08 cm., 0.20+0.08 cm. And
0.16+0.6 6 cm., respectively, in the group of patients who without a surgical mask
with thermoplastic mask.A statistical comparison revealed that the pre-radiation
positioning setup error for head and neck cancer patients with surgical mask
and thermoplastic mask was not used with thermoplastic mask, most were not
statistically different (P=0.617, 0.058) in Lng. and Lat., respectively, except in
Vrt., they were statistically different (P=0.024). The PTV Margins in Vrt., Lng. and
Lat. were 0.35, 0.40 and 0.28 cm., respectively, in the group of patients wearing a
surgical mask with thermoplastic mask and were 0.30, 0.31 and 0.34 cm.
respectively, in the group of patients who without a surgical mask with thermoplastic
mask.Conclusion: The results of this study show that the addition of surgical
mask and thermoplastic mask in patients irradiated with head and neck cancer
affects the pre-radiation positioning error. The objectives of this research were
to study for a guideline the prevention and control of the coronavirus disease

2019 (COVID-19). (Thai Cancer J 2023; 43:26-35)

Keywords:setup error, IMRT, VMAT, head and neck cancer
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Wil ilesanszuugiduiuvesiiieuzifeseunesnnuazdndusdeslidsdsnwiegisiuviaeg
warlsianunsaunneuld2n1sunsssuiavadlsafindeladalelsun 20197unsszunluanin lne
MIundsTUIRRIUNNaTEINIEUUaAugla Turasidindole 9w viewn Welifaasdly
imeilwadludeyaynuarauayndunmsmela fdudsmsaailanimnsundodiedestuuasinw
srppvianIngBuegiaien 1 wasnsszuavedsailunaindmlnyitilanidminfsadsnulalas
gunsaiflesiudiuynnasgaiuguuuy full personal protective equipment (PPE) Tun1ssnwngUae

v Ao

nszinoul S @Sy mSenIsaneua (Radiotherapy) Ms5nwaNEisen1saesdadluinoungise

iieviliwaduzidedleasidome Tnefimelulusumising q Alufeunziadeldifieidunstestu
lailvugiSeanduin nadrafesannizife mslunagiduiulisnas fRamlsuinaiiaesnauvded
wasaan lagaguiad ﬂﬁzmums%’ﬂmﬁwmﬁ%uagﬂusuﬁmsummL%q JLYLNIOAIUTULIIVBILTA
4 Y} v 1 Y v V-5 Yadg ¥ A o o =y v & !
sawialaduianiznindug wu winauldiidalidlandeddiziialividaumumseatswas dsiulal
TzsnwusSenaeislng azmiuin “aulduziSlillanmangliduiulsrandiaaun” Asiuninauld
uzSatinsindelasalalsun 2019 sneagliansadugslsavserililsaegluiundialivasla
anunsaidadelsalimelusgissiniild 3ailemanielifa svatluguen vhliomsugasdondn
Shwluvies ICU Tdnsesgiemela Tasnwuuiasdudounitaunilu Bnvisdaiilontadedinly
P P < L & < ! o Y < - DA A
gn fUreuzidliddnazidunsisdusseglaagseninsunissnwuulanmunseudiudlusig N
asranuusdililasnudsedlunguitdeniisy Tadusgrwnn® msaedidlugieueSefsvruazaine
gunsaldan3antdlulagiufethemotherapy radiation mask iivedaelugaesajUae Tumsmesddesdn
imiloudunness MlwainisiaunsaliansasdesimihnmnidinuguninvesyUeldiinsld
winnide (surgical mask) faetagiuainaaiunisellsaiingalisalalsun 2019 wieduuwud
nenstosiumsunsnszatgvedlsn neusidsne lsamenuiauzsianys aigUieaiuviinn

HAA ( surgical mask ) $9UN15% thermoplastic mask LLafLamaammiiﬂmmsmsmsﬁqamum%
JeadlafnuidIeuifisuranunaiandounas naniililunsiaviineunisaie feddmiuuaeane
YLz Aswuardreseminagaeild surgical mask S thermoplastic mask AUgUaBT
lail@ldsurgical mask $auAU thermoplastic maskﬁﬁhmﬁmmmLﬂﬁau‘l,um'ﬁf{’]’mi’lﬂﬂwdaumsmEJ
Sedwaglananlunsyin Kv-image uanansiunsaly

eAUAZIINT

£
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nsfnuITeildunsifedimeasiiewioudisurmiuaainadounasianildlunis
(Y] | 1 o a o [V v a a 8 o & |
ANNINDUNITANYNFANITUHUIIUITNEUTNIUNLLIIFATUELAZAINDAILA 1 UNTIAL 2563-31 AaAu
2564 {UeNamunaglasunIsNwmEunITinw nMsdnvigislagldgunsalgnnse 2 wuu loun wuu
fisurgical mask 521U thermoplastic mask 37171 108 518 waguuulufisurgical mask s9uiU

thermoplastic mask 113 108 Sefimesa@femaiauuutiuanudy (IMRT) uazwadawuuuiu

A use UR U (VMAT) anefadsneindesansssduuuissoymandanugs 8ve Varan Ju
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Clinac ix wae vital beamyingunsaldanssluiungyislasunisdnasinisniesedainiaIeonsisd
Frapan1sinwimneasuiannes luiuwsn gUisanunazlasunisdiassuas nanunssny 1n3ed
nswnngasyinstindureulunnsanesidvuivilwediae weldlunisdaviuaglddugadneds
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13 3 ga(dudig Aruvnazatuuy) msiviufinteya WuRnwdeyadeundtlagazinuduiin
ANALARIALARDUNIDAIULANAINVBIALULIN1TAI5IE ausamlaainnisissuliieussye N
AILLANAIITENINAINIINNITANLAINDNGLTEABUN A DTAIENTITYAgUNsAIN1TEN8n NS euin
v A v ° P . 5 v = ] Y] av v ° ¢ a s
SeEnSUMveNATeIRNY (KV-image) fagiAsaasiaunIaiun niilaainnsienasdaeuiaimes
MBIINUNUNTTINY (DRR) Baliidun1mensds (reference image) Wunmalddnsunisinauwnunng
U 5 1 v a % d‘
Shwmnasenoun1saneed dsanslugui 1

ANARIALARDUTDIAILULNN1TRN855E9zE 3 NiFnne LAl BANINAIINABIALARDUIINLUY
Auniiludundevesduig (vertical) fimnigarnuaataAdoudINkuIfsvelumainvesglie
(longitudinaluagiiAnsarunaiaadauatnkwgeluvvesrUle (ateral) Wisuiieulagin$sd
n1swnngrinnisusuaueatnpdeulneganALiilsvedia LS IUsLNTNIZLARIAIAY
Aaageuly 3 iern1e nduduiinAianuaaaedeuvesUlsuazifowiga s lUumuniangnaas
NOUINITRM859d LazTuiinannlgdlunisiin1sns9aeuamILAaIALAR o UYBIAILRLINITR85E
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sgtuiinnafldlunisaienin Kv-image noun1saiesednnase wagiiumanaie andunisiiu
wnNtaya TuiinAanuaainipdeutazianldainnisdniidiieanesdusnamssdsusuas
dmesynineguieiild surgical mask $9uU thermoplastic mask AugUae#ilalasurgical mask
$3AU thermoplastic mask IngduiinlaainssuudufinuasmuaeuteyanisaiessduasugUisun
5 v a a L Vad v dy

ar1elunnATIweIN1aeEd Mg lngldisasil

anmgansauu(descriptive statistic) tawn Fuiuiesay AnadeuardiulsuuuninggIui
nswTeidIguiiuarauaaanfeuniuvienaidlunisiavineunisaneseddmsugUleany
v a a < o 1 1 PO . 1 [y . (Y 7N ~
Na‘UiL’JmmLSﬂﬂiszLaza’]ﬂaizmNQJJU’;EJVI% surgical mask 331AU thermoplastic mask NUKUI8Y
Tailaldsurgical mask 591U thermoplastic mask

adfouuu (Inferential statistic) lawn Independent Sample t-test WANAINUARIAATDUT

LanAuIMIAT systematic error (DFIMLAIINNITAIUIUANTEIUULINTFIUVBIAIAIULATDY

waglumsdnivestisluusazse wag random error (O) mlaanAnadefidaevesAndeuy
wnsgruieilUAnamAveulnYes PTV dmsugunsal thermoplastic mask Mldlunisanessd

UShaAsyziazaiae laeAiuiaial PTV Margin 99naun13ve9 Van HerkM®
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PTV margin (cm.) = 2.5% + 0.70

U 1 wansmsiSeuniisusumisvesmsaneadildanmsnasunsinudednase

moufiames (DRR) funmilldannsldyngunsainsaronmisduiingsdndanuei

YO9LA3BIRY (KV-image)

NaNTSANEI

Wisuifisuannuaaiaiadeulazinanililunisdaviineunisanediddimiu fiheanesed
UinasisAsuriasamoseinagleiild surgical mask 32U thermoplastic mask Fugftefilails
ldsurgical masksaufiu thermoplastic mask latrdeyauniinsizvlagldnszuiunismieada wus
ponu 2 dalaun
1.9eyavly

fursdlnaidumane fovay 71.801g0gseming 50-59 U funndedoray 34.315auz1507
WU 5 SusuuInlaun

1. mﬁma%awéﬂww%gﬂ (nasopharynx) Sovag 22.2

2. uziZadu (tongue) Sovaz 12.0

3. ugl3asiaumouda (tonsil) Seeay 7.4
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4. uziSapevioauUn (oropharynx) Seeag 6.0

5. uzt59nuUn (floor of mouth) Sesas 5.1

A9518aZLDUALUAITIN 1 kAL AN51N 2

1519 1 IuukaySesazveieduunmudeyanily

General information Patient (Case) Percent
Sex
Male 155 71.8
Female 61 28.2
Age (yrs)
<49 60 27.3
50-59 74 34.3
60-69 56 25.9
>70 26 12
X=55.65 S.D=1.14
N5 2 dunuuazSesazvesfiisduunmulsauzise 5 susuusn
Cancer Patient (Case) Percent
Nasopharynx 48 22.2
Tongue 26 12.0
Tonsil 16 7.4
Oropharynx 13 6.0
Floor Of Mouth 11 5.1

2. ANAUARIAARDULALLIAN LT IUNISIVINNBUAN8S9E

NANISANYINUINAIAINUARIALAADYE PUKUINT-Va (verticalVvit) Aswe-Uatgwn

(longitudinal: Lng.) 1e-931 (lateral: Lat.) uag 1ia1vlglunisdniineunisateSaddmsugdieany

FAuS o SeAswenavanne Aa 0.19+0.09 a1y, 0.23+0.11 %3, 0.18+0.09%3. Lay 3.09+1.36 W17

AUAINU

ﬂzﬂméﬂmmﬁ surgical mask $9uAU thermoplastic mask Ao 0.18+0.08 ., 0.20+0.08 @l.,

0.16+0.66 . hay 2.77+1.20 U Auafu

ﬂdméﬂjﬂﬁlhﬂmﬁ surgical mask $3UAU thermoplastic mask A1M19a@RFMIAY (P=0.617,

0.024, 0.030 way 0.066) TuwuINTN-1as (vertical: Vrt.) Aswy-Uanewi (longitudinal: Lng.) §18-9727

(lateral: Lat.) uaghamldlunisdaviineunisatesad audwiu dawanddunisnd 3 uay JUn 2
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AN9199 3 WARINISLUSULBULALNARAIAINLAAIALARBULATLIATN LT IUNISIANINBUNITRNE S9E
dnsuthemesdusnamssdsusiazdmoseningUienld surgical mask saufiu

thermoplastic mask ﬁuéﬂ’samﬂéﬂd surgical mask 321U thermoplastic mask

set up error and t-test result of 216case with thermoplastic mask

index with surgical mask  without surgical mask P t-test
KV-image Time (Min.) 3.09+1.36 2.74+1.20 0.066  -1.845
Vrt.(cm) 0.19+0.09 0.18+0.08 0.617  -0.501
Lng.(cm) 0.23+0.11 0.20+0.08 0.024  -2.282
Lat.(cm) 0.18+0.25 0.16+0.66 0.058  -1.909

Setup error inVrt.,Lng. and Lat.

025

020

- E
2
- § 0.15
s
- a 0.10
E
- 8 005 ¢
- 0.00
1 2 3
= With Surgical Mask 0.19 0.23 0.18
= Without Surgical Mask 0.18 0.20 0.16

31J‘1’7i 2 msSsuidisumanuaainadouinduninlugunds (vit), wndserlumadi (Lng) uay
wwateluen (Lat) lunisdavineunisaneSadd msuiiheamesdusnaussdsvauasaiee
PWIN Eﬁﬂw‘ﬁiﬁi surgical mask 391AU thermoplastic mask ﬁuéﬂ’mmﬂﬂd surgical mask
AU thermoplastic mask
systematic error ﬁﬂ%%Uéﬂ?ﬂﬁlﬁ surgical mask Vrt., Lng. a Lat. A 0.09, 0.11 uaz 0.07
g amdiy TuvaeAguaedilailild surgical mask fiAwvindy 0.08, 0.08 way 0.09 #x. 1 random
error ﬁm%’ué’ﬂwﬁld surgical mask Vrt., Lng. way Lat. @0 0.18, 0.19 wag 0.16 Yu. AINA1AU
Twmzﬁﬁﬂwﬁlﬂé‘lﬁ surgical maskilAnuinfu 0.14, 0.15 uaz 0.16 @u. wWlethan systernatic error
way random error anlglunsAIwIMIAT PTV margin Mﬂﬂ’mmﬁ surgical mask @1 Vrt., Lng. lag
Lat. A® 0.35, 0.40 kag 0.28 ¥, ANUAGU Iuﬁumsﬁﬁﬂ’mﬁiﬂmeﬁ surgical mask d@avindu 0.30,

0.31 1az 0.34 9. AUAIAU AILaERIlunISI9N 4
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A1397 4 WAASAT systematic error,random error Way PTV margins sua\‘i;:iﬂﬁamd surgical mask

wazdililléld surgical mask $3ufiU thermoplastic mask

index with surgical mask without surgical mask
Vrt.lcm) Lng.(cm) Lat(cm) Vrt(cm) Lng(cm) Lat.(cm)
systematic error (SE) 0.09 0.11 0.07 0.08 0.08 0.09
random error (RE) 0.18 0.19 0.16 0.14 0.15 0.16
PTV margins 0.35 0.40 0.28 0.30 0.31 0.34

0130
Mnnduiegsiidnwmuitadildlunsininneunisaneddmiuiihensdduina
ugi3sAsuzuazdnoseinagtnedild surical mask $aufu thermoplastic mask Taanlunisdnyia
NOUNNTANYSIFNINAIN Q’ﬂwﬁlﬂéﬂd surgical masks 21U thermoplastic mask lufinuuangg
fumisaddnsisuiisuainiiunaiaindsutiesanaeguioilails sursical mask saufu
thermoplastic mask g8l (Lat.) dmuAimnuaanedousnniiandolutuddsuzlunig

= o v oA

Wi (Lng.) danalviveulunuad PTV margin denanniigailaiiieuiuaudy Ainnie Lng. vanguid

'
' | [ 1

‘viﬁflmﬂm@f@ﬁmmﬂm’mqmﬁhjﬁuﬁ’]mﬂr;hﬁ'm Mﬁﬂmﬂm(ﬂﬂﬁéjﬂiEJZ"!’J@J’&)’]f\]ﬁmi@@ﬂLLUUﬁLLG}ﬂﬁi’N
fuazfudmiininazddnwazune Wadulumi wendienafivesinssewineudinindulundy Tu
vugiientu ennisiinginingdn thermoplastic mask 3elsinedluszninanissnw vilidn
fuvsasldenn grasunasefemnelamahnidlomumihnineunsis Gsenadsnasesumis Lng.
LwiLﬁamaaummLLmﬂm"mizijﬂ"]La?iasummmmmmmﬁéumnmﬁmvﬁQﬂaaﬁaummw%’aﬁﬁuaq
Usgrng 2 ﬂfjmﬁtﬂuéaswiaﬁu (independentsample t-test) WUTIAABNALARDUTI 3 LUIININS
2 38lsifimnuuansefumsadRTeanuuIdenAdesiuNsAN YYD Ding Y uazmnz2idnyInaves
wihnnendadenuAmanEsuTeIMsIaviinsesEs nwTiAsuruazae lldY unansEuIINN IS Ay
WININKGR
G

AAnunaadsukazaldlunisiavinneunisate feddmiu disme i namsss
ﬁ’iwmmzﬁ’maizmwﬂﬂ%Sﬁia' surgical mask 39UAY thermoplastic mask ﬁuﬂﬂwmﬂmﬁ surgical
mask $3ufU thermoplastic mask laifianuunnsinsfunisadifd msugtieaesdusnuussdsee
wavanme Fauuztlild sursical mask S2ufU thermoplastic mask naeAsesIaINIsaesad il
iotdunumsufoalunistestunisundszuiauaznisauaulsalalsuilada 2019 (COVID-19)

dmsugtheniaesd@uinafswuadine Taiadmimasdsn lsmenuauzsaenys
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