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Comparison of Radiotherapy Positioning Deviations in Head and Neck
Cancer Patients With and Without the Use of Dental Impression Fixation

Devices

By Anatta Khrueawongsa, Chanwit Maka, Khanthong Chaimongkol, Jiraporn Mannoi,
Rachadaporn Prasertsom

Radiation Oncology Department, National Cancer Institute, Bangkok, Thailand.

Abstract At present, the use of advanced 3D techniques to fix head and neck cancer
patients undergoing radiation therapy treatment (Volumetric Modulated Arc Therapy: VMAT)
is very important for the accuracy and precision of the radiation location both during
the radiation treatment and every day until the prescribed treatment plan is
complete. Objectives of the study for choosing to use of fixation device is an
important factor. Therefore, a comparison of the positioning errors of head and neck
cancer patients from the use of 2 groups of fixation devices: Group 1 (Tooth
impression device + standard headrest) and Group 2 (Standard headrest). Study of
patients irradiated with the VMAT technique by examining the location of the
irradiation using 3D X-Ray cone beam computed tomography (CBCT). This study had
a sample groups of head and cancer patients 15 patients per group, with a total of
112 and 119 CBCT images, respectively, for compare with reference image (Digital
Reconstructed Radiography: DRR) from the treatment plan. The horizontal plane (X,
Y, and Z) and rotational plane (sagittal, coronal, and transverse) tolerance and the
number of repeated irradiation setup was assessed. All data for the two fixation
groups were compared. The results of the study found that the rates of re-irradiation
setup in patients in group 1 was 25.9 percent and group 2 was 48.7 percent, which
were significantly different (P<0.001) and the rates of re-irradiation patient setup in
the sagittal direction were 5.4 percent and 25.2 percent (P<0.001) and the ratio of
re-irradiation setup comparing the two groups was 0.5 (P=0.023). Summary of the use
of fixation devices for head and neck cancer patients undergoing radiation therapy
using the VMAT technique with a dental impression set together with standard
fixation devices help to reduce re-irradiation patient setup with statistical significance,
especially in the head-foot direction can reduce the rate of re-irradiation positions

up to 5 times and reduce the total time spent on radiation treatment each day.
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Importantly, it reduces the patient's exposure to unnecessary radiation doses for
repeat CBCT procedures and reduces the cost of purchasing fixation equipment.
(Thai Cancer J 2025;45:1-13)

Keyword: tooth impression device, re-irradiation patient setup
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vosnsinanedsds mnldgngunsaifiuiituiiiauniuinsniugunsaifaniannsgiu ity
0.25 (h2)

N1 = 37

N2 = 37

U %4

ANNNIIIUNIATIVERUMUMINaUN1 e S ENf sl dveIiaaaInNgure NNay 37 AT

3. nMssENgUNIIEARIIYANUWIT
3.1 Fandmsunainu
lganitlentiinin Nllauaudfduneslunaiadin (thermoplastic) Aerdunaiafindiauisa

Wasugusaldmugamgll Weswnniilassaiiduananuulense duasen uwaslinsdounoszning

lawedwesiosunn Weldsumnudourzdeusuazvasumanduvosnamin uinngumglanad

Y o

nauluudedimuiy weslunarainidsusislidudueu dildeuniesufioumngl 70 - 75 3
waggaavivitulaglivilvgadenaaudinuaiivazninienin

3.2 Fandmsunnudanuiiudrnuniionan

dWonldwlsuvauvemthnmndadansuinldua danaenninineenagldinsudmsuriuny
gndiumnity

3.3 n1sUsEnaugunIalyaiunity

o & ! 7 Sy v A a = < = &

Ugudunthninidaliluevludeunaumgid 70 ssewaidea Lunial 5 U1 auiile

wihnnlauaziiy nduihaniuseuinuiunagligtieiaiioiumiiy



V4

NCl = P o Y o Ny & a o ° o =
o A ﬂ’liLUiEJ“UL'1/|EJUV°17!’I§,Jﬂa’lmﬂaaumiﬁ]ﬂ‘l’l’lmEJi\‘iaQ‘U’JHNBLSQUiL”‘Jmﬂi‘iﬂ%LLaza’lﬂa UAR] LATONY) UNTANE

3.4 nMsunnugdae

theafaiuiieToalfvgoaese Tnsldftundiafuuuuazduastaliwodusesily
souszana 5 unit Aogldeausiiu anifuth Mask dmsuBanssiaeniugy JareBnduiidaty
wihnnfisidnuz Ui T

3.5 Matuguntinan

twhnniigiugtasevadiy anduldnduniiunszmuruanarsmiunianinlidady
unufisessann seUsEanm 10-15 und aunthinintugy theduniiunseatvoon fAagldyndiuiily

wiaumihnindwmsugdae

Amuanansidgunsaldanssaiuiiuysefvgsiugunsaldnnswnnsgiu

4. NM13A3RFAUNTINYINEUIBNBUNTINE (patient setup verification)
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Junisuanaaianuuanasteyaveadidnsanlasansidednuau 30 e Suiindeyaeiy e

gilavedlsausaveaiiislsnussefsuruazaine wansdeyafinisned 1

M13199 1 M1sanansteyadiuyanaveiiieNiinaionudvesn1sInvitaneSadlniusenausie

A 918 Uaylinvedlin

MB No MB P

Age in years Mean (SD) 51.1(12.18) 57.4(12.52) 0.1006
Sex 0.215

Male 9 (60.0) 13 (86.7)

Female 6 (40) 2(13.3)
Cancer 0.231

Tonsil 3 (20.00) 1(6.67)

Pyriform 1(6.67) 4 (26.67)

Nasopharyngeal 8 (53.33) 4 (26.67)

Glottis 1(6.67) 0 (0)

Supraglottis 0 (0) 2 (13.33)

Floor of mouth 1 (6.67) 1 (6.67)

Hypopharynx 0 (0) 1(6.67)

Neck lymph node 1(6.67) 0 (0)

Base of tongue 0 (0) 1(6.67)

Tongue 0 (0) 1(6.67)
Number of cone beam CT Mean (SD) 7.47 (1.25) 7.93 (2.05) 0.265

MB: mouth bite, NO MB: no mouth bite, cone beam CT: cone beam computed tomography
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2. IUIUNNVBINITHN CBCT NalA kazduaumsdnvinatesadgnlunsazunumsu
INNSAVYATEYANTN CBCT YaInguiiIeg v 2 Ngu WUANAINLARIALAADNAIINNTIAN
AUrelageAunisiSeuiisuiuseninanin CBCT fun1w DRR sun1sidsuulasaiesane Sadly

AAnanuassuukasluLnUY (9913197 2

A5199 2 ANSILLARIINUIUASIWIINUATDINITATIVFDUATLNAUINITRNYSIE LATIIUIUASIVINUAVD

nsAnvianesedivdluienianumyusing

MB No MB
Number of cone beam CT 112 119
Reposition (§1uauns) 29 58
Coronal view 1 2
Sagittal view 6 30
Transverse view 22 26

MB: mouth bite, NO MB: no mouth bite, cone beam CT: cone beam computed tomography
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Aennansuyulusunfsye-Uanewin ¥se pitch (sagittal view) W 6 A%e uurdne-uan vide yaw
(coronal view) staun 1 A%a wazuwinn-nds wie roll (transverse view) Haviun 22 ASmLER
uazAANARIALAAoUIINMS TN SsAUaenagud 2 Tuwnumyu $1uau 15 318 91nnsThamN
CBCT §1u2u 119 a1 wudideaiinisdavinanededasionun 58 ads feil Armumannpdoudie
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3. HANIINAFBUANNLANANNTENINAINMUARIALATEUIINNTIRVINGUneiaun1Tane Tl

INNTIATIENVBYAAIAUAIIAARBUNITINVIVBINUIENT 2 NEU WUTT FIUIUATIVEN

o w a

U ! U ale 1 5 = ! U ! a @ Qd‘ d‘a
nsdavinanessdlulviaviun UANULANANUBYNHUYFIRYNIIFnAN P<0.05 NNANINNITNYULUN

Aswe-Uanewn Fadidn P=0 lagiiAnienisvyuiuidg-vauaziiamienisvyuluwuimidr-vas e

[y [ a

P=0.3297 1ay 0.3587 AUENU AIATITINN 3

v
v a o v 1

M990 3 MITUEASAIAHLANANYRIANATUNTTAYIIRNeSIEYT nnsdnvingUheneunisany

SedseninengugUrenlduazlidldgunsaldnnIagafiniflusiuiuaunsaldnnsannsgiu

MB No MB P Incidence rate ratio  95% Confidence interval
Coronal view 0.0089286 0.0168067  0.3297 0.53125 0.0090047-10.20481
Sagittal view 0.0535714  0.2521008 0 0.2125 0.0723103-0.518874
Transverse view  0.1964286 0.2184874  0.3587 0.8990385 0.4856916-01.649883
Total 0.2589286  0.487395  0.0023 0.53125 0.3279326-0.8434287

MB: mouth bite, NO MB: no mouth bite

INANTNN 3 WU FRTIEdUveIANveINIsIAvateSedlal LS ufisusEnIs@eangy
(incidence rate ratio of re-positioning) AU 0.5 (P=0.023) 1INNANTUIIINANNAAVBINITIAN

218598 Il wunluluAsye-Uanewind incidence rate ratio of re-positioning i1y 0.2 (P<0.001)

4. ﬂ"lLaﬁ'au,azﬂ"\L‘fjmwummg'm%aammﬂmﬂm?iaumnmié’]’mh;ﬁﬂqauamam@h PTV margin
Tagfiarsannsivdsuutasesdfesnis$sdluuun translation comection WUU 6 fifnns
vhlanunsadumanadsuazAdesuuinasgiuvesilsusazseld dside AAuaaia
1AAoULTI53 U (individual systemic error) AMAINAAIALARBULUUENYBSHUIBUAALS B
(population random error) kagA1 planning target volume (PTV) 91n35v83 Van Herk M. hagas !

AILAANILUANSIN 4

M13197 4 PNITNUAAIAIAIILARIALARDUTITTUY ANAIUARIAARBULUUENYBII BT Y Lay

A1 planning target volume

A1 CTV to PTV margin

nauy 1 naui 2
X y z X y z
2 pop 0.11 0.09 0.11 0.12 0.06 0.11
Opop 0.11 0.11 0.14 0.11 0.11 0.08
PTV margin 0.36 0.31 0.31 0.38 0.23 0.34
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*Ypop = A1AUABIAAABULTITEULVRINAUUIEYINT (population systematic error) ¥1lAAINANTELULNINTFIUVDS

ARdgANUAAIAATeuYeIUIBLAAE 1Y

*O’pop = A1AIINARIALARBULTITTUUVBINGUUIEYINT (population random error) m1laainAnadssesAnde syl
WnsguveIUisusas e

PTV: planning target volume

PSP =

21nm15197 4 wuin Tudlhenguil 1 fdmnuraiandeudsssutlunumannu X, Y uag Z
WAy 0.11, 0.09 way 0.11 Aua1AU wagdlaAl CTV to PTV margin tvinAu 0.36, 0.31 way 0.31
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