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Setup errors and CTV to PTV margin for upper abdominal cancer with IMRT technique
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Abstract

Introduction: The systematic and random setup errors for patients with upper abdominal cancer are specific to each
hospital. Objective: This study aimed to determine the systematic error, random error, and CTV to PTV margin for patient
positioning in upper abdominal cancer with intensity-modulated radiotherapy (IMRT) using the electronic portal imaging
device (EPID). Materials and Methods: Patient information and setup errors of 32 patients undergoing radiotherapy were
collected. The data on setup errors in three directions (longitudinal, lateral, and vertical) were retrospectively collected
from the Mosiaqg Platform. Subsequently, individual and population systematic and random errors were calculated. The
CTV to PTV margins were then determined using the Van Herk equation. Finally, correlations between setup error and
BMI, age, and PTV volume were analyzed. Results: The results showed that the setup errors in the longitudinal, lateral,
and vertical directions were 2.59+1.44, 2.17+0.95, and 1.66+0.59 mm, respectively. The population systematic errors in
the longitudinal, lateral, and vertical directions were 1.44, 0.95, and 0.59 mm, respectively. The population random errors
in the longitudinal, lateral, and vertical directions were 2.59, 2.17, and 1.66 mm, respectively. The determined CTV to PTV
margins in the longitudinal, lateral, and vertical directions were 5.42, 3.89, and 2.62 mm, respectively. There was no
correlation between setup error and BMI, age, or PTV volume, with p-values > 0.05. Conclusion: The CTV to PTV margins
were less than 5 mm in all directions except the longitudinal direction. This finding may be useful for reviewing the PTV

margin for Sakon Nakhon hospital.
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UumUay Clinical target volume (qnmﬂﬁmuamm), Mean+SD UziS9iuaay (n=4) 48.07+20.22
ULTNTZINNZRIMNT (n=18) 74.94222.79
yziSviatha (n=10) 59.68+28.20
591 (n=32) 66.60+25.72

UYUIRURY Planning target volume (Qﬂmﬂﬁlﬁnuamm), Mean+SD

uziSeiusau (n=4) 633.51+246.99
952.59+265.87

843.31+251.09

UZIFINTZNNZRWNT (N=18)
@ 1 5 oa
213921/ (n=10)

994 (n=32) 878.56+272.58
W (518 (Gagaz)) el 19 (59.38)
N 13 (40.62)
ang (1)), Mean+SD Waengthefiomn 50.29+9.25
1utin (Rlan¥u) wagnngtheriomn 50.11+9.25
dugs (1uns) Waengthefiomn 1.57+0.09
BMI (Rlandusian1s19ing), Mean+SD uzIfaGUaaU (n=4) 20.85+2.21
ULTNTZIWNZRMNT (n=17) 19.23+2.68
uzi5inihm (n=10) 20.40+3.04
591 (n=31) 19.78+2.75
FUIUATIIUNNTEFN N (A5 (Fazaz)) uzISGURaU (n=4) 23 (13.77)
UZIFINTZINNZRING (n=18) 93 (55.69)
uzBwiana (n=10) 51 (30.54)
593 (n=32) 167 (100)
FAUUNW (NN (5RE1AT) UZIFFUEAY (n=4) 46 (13.17)
ULITINTZIWNZMNT (n=18) 186 (55.69)
uzi5einihm (n=10) 102 (30.54)
591 (n=32) 334 (100)
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Setup errors and CTV to PTV margin for upper abdominal cancer with IMRT technique

ANUARNALARELAINNITTAYIN (Setup error)
mm’mﬂmmLﬂ?{aumnmﬁmhﬁﬂmﬁgq 32 978 167
A%e Wl AT -lanedin wure-nn uazuuaii-
n&s wudndAnadanazdiwdouuuinsgiuminfu
2.59+1.44 (479 -5.00 D14 10.00 HaAUAT) 2.17+0.95 (124

-5.00 94 5.00 Haalums) waz 1.66+0.5 NaaluAg (429 -
5.00 94 7.00 Hadwns) anud1siu sauandlugn 3 Tnans
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TusunAsus-Uaneniin () suatne-17n (1) waz WUINTn-uas (A)

ANANUARIALARAULLILIST LY uazwuuguuniheusaz
18l

AANUARAIRARLLIUSELULA LGS eusiaz
18 uanslugud 4 TefidasrasAianunataAdauluy
sruusazuuugulugihaunazselunuifsus Uanewinag
Tusia9 -2.00 04 5.40 4az 0.82 014 5.89 (ANUAIFHU) AN
puAAARBULLLTTUILLAzuULu e s az ey
wurtre-uaaglutag -1.75 9 1.67 waz 0.45 D3 359
(AUEIAU) mmmmmmLmﬁauuum:uuLLa:LLuuzju’Lu
fheusiazeneluwuavtin - wdsaglutag -1.40 59 0.80 uaz
0.40 4 4.5 (ANUENSL)
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ATAITUAAIALABEULLUSTUL wazuuuguuaIngy
dszang

ANNANIINAABIlUAITIT 2 WUT1 ANAINAAIA
Lﬂﬁauuum:uumaqmﬁmﬁwmﬂﬁjmjfazsnfma Tunun
Ague-Uangiin wultie-171 waswuIrtn-uasdanvniy
1.44 0.95 LAz 0.59 UadlUAT AUEIFU ATAIUAATA
WauLILLTaINsTAIINNguszng TuluaAsws-
Uarain wurtie-11n wazuuntin-uasdiAnsingu 2.59
2.17 WAy 1.66 LAALUAT AIUAIAL
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CTV to PTV margin

A1 CTV to PTV margin 484n153an5Uaeuzi59us 1oy
fafiasduuuLanIEInns1ei 2 Tng AAuAaTALARaL
wuuszuvainguuszanng lunwiAsuz-danawn wurie-
U2 WATWUINTN-UAS HANNNU 1.44 0.95 uaz 0.59

afwms AUEIHU ANAINAAIAAADULLUGNUDINGY

Uszang TunuiAsuz-Uanayin wuatie-unn waguuIntin-
WAL 2.59 2.17 uas 1.66 Hadluns auasu e
ATUIUAT CTV to PTV margin laanlunuimswe-Uanesin
w191 wazuuIntn-wdAWINAY 5.42 3.89 uaz
2.62 1aalUAT AUAU WU luLuIATEE-Uanawindmn

U 5 LaAIAT
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N. Individual systematic error

. Individual random error

519 4 AIANUARIALATAULLLIZUL (N) wazUUUEN (1) vadiliausazsne 31uau 32 978 TunuAsuz-Uanein (Longitudinal)

wutnE- (Lateral) wae WLITTIN-1E (Vertical

A9 2 LAAIAIAINAAIALATAULLLTZULARINGNUZANT (pop) ANAMUARIAAAIULLLENUDINAUUTTYING (Opop) HAZA CTV

to PTV margin 4aansdavingihauziEasiudasisdinuuy lu 3 uun

AMNUAAIALARAUIINNISIANIN

wuaAsue-Uanein

wuatine-uan WUINTIN-1AE9

pop (Jadlumg) 1.44 0.95 0.59
Opop (UARLUAT) 2.59 2.17 1.66
CTV to PTV margin (Haaiums) 5.42 3.89 2.62

ANUFURUESEMINIANAMUARNAIARAUIINTAYIN RUAD
furtiuaanig (BMI) ang wasiSunsuas PTV
ANMSANLEUTLEFEMIIANAIUABTIALARDULLY
szuunarduaatiaausiazene fuAsviiulanis ang uaz
Bunasuas PTV wuindulssansandunus i fedusuuas

MsANsSeEmnAla

atlafuuudiArdaulngilinlngaud Fawandlunised 3
TPEANANUAAALARDLLLLTELULAT ANANUAANALAT DL
wuudy ldfianuduiusfuaduiivianie Adn pvalue
1NN 0.05 e 3 uw
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Setup errors and CTV to PTV margin for upper abdominal cancer with IMRT technique

A9 3 wARIANUTURUTIENINAIANUARI AR ULILTSULLAZ UGN AuAAutinaane ang uazdTuinsuad PTV lu 3 fiAmng

AMUARTALARALLLILSZUL

AMUARIALATAULLLEY

Ailads
wUIATHE- v v e WUNATHS- v v
- WUATE- UWUINRTN-UAY o WU te-191 UWUINTN-URAY
Uanenn Uanen

BMI (n=31) r 0.048 0.244 -0.042 0.277 0.002 -0.037

p- value 0.797 0.186 0.822 0.131 0.993 0.843

angl (n=32) r -0.264 -0.006 0.058 0.032 0.178 0.067

p- value 0.145 0.974 0.751 0.862 0.329 0.717

PTV (n=32) r -0.264 -0.006 0.058 0.032 0.178 0.067

p- value 0.145 0.974 0.751 0.862 0.329 0.717

*p-value < 0.05 MUNEALIN TANUFLNUSTY, BMI = Body mass index, PTV = Planning target volume, r= Adulssanaandunus

AeauSurasalasuNy, n= UIUNGUAIDEN

= 3 =
19 UNANITANEN
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' VoA a | a v S o
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W) a1aazilunannannnisenszauwruaasg el
o =2 v o P < = .

dlduanudardnisldgunsaltanseuuunistn (Wing
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UszanswudnmidAiAnuaaamdaukuussuuLazduly
wuaAsHz-UatewinlAuiniige lnariAuAaIanany
WULFZUURANNAIINALAAIALAR LN AT AL TResiu
fennusudiauazanudnlavasdilae dnuuzaastoviin
Aeuqnaas saureauldlavastindid@nisunndunsyin

= = v ) el o v ' <
nsgasseytamagUnsinunsaunugiewnazse n

I3 o aa | v v '
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AANALARAULLLFLDNINAINANUAAIALAGAUAINNITIA
Mlunsazass n1gmaaulnuadadeny wu anld squna
auvnaus nldaunsonianisalls

MNNTAIUIUAT CTV to PTV margin Inaldaunisuas
Van Herk!' wuan@1 CTV to PTV margin luuuidgue-
Uanenii wut1e-U71 WAz UINTN-uae dANiIfu 5.42
3.89 LA 2.62 NAAWAT AUAIFU NIFNWUIATH-Uane
WNLANINNTT 5 TaaluaT 91919113 N9 aaulng
annsnalagiietetasiasdiuuuazinisinaaulng
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U v :.’/ q‘ll a v LS < U
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| v v o a ] &
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uessf lanunsavinliuauvasgiheanssdulamaenly
NNN19R18598 TuwrAsuz-Uatawinndanuaaianday
uInNge danmdadiunanismaaadlunuifenauntinuag
Leszczynska P waz@anuzl”) uaz Tong Y wazmsusle

A1 CTV to PTV margin #Aauifaadasiuginsaltin
= o = = ao X a0
paanlilun1adavin TnanflanBauinauanuidsatifunuife
nauntinuannl Leszczynska P uazau s’ TaANEIAT
CTV to PTV margin luuzisanszinizamis tnatileladu
NM9EAMTIULUNTINNIN LAZTYUUNITASNNINLLY 2D/2D
kV IGRT fnwsiznatia IMRT HAN9NAAEIAINNUITUL
Wud1A1 CTV to PTV margin aginnglu 6 adwuas luuus
M98 Un9AN Leszczynska P uazAuz UA1 CTV to
PTV margin agnalu 0.3 Hadwns Melarvaziflunaun
LESd < gy % < <X Y vl
ngunsaltnmsanld Tavtininaiunsatnes eyl
AMUNENATILALINNIT Vac lock Tulag
UanaINUA1 CTV to PTV margin Selufiuszuunng
diendnnnaniifudanldeon aeaziiuladn guise
nauntnuad Tong Y wazauz® lavinnnswiai CTV to PTV
margin M5 ULIEIUTIUANN q Tgaunslufieuzid
IV IdIUUY (n= 20 $18) AINLATANRETIFNAEINY Y
(Tomotherapy) $aufumatAlfuAUEdy ATI9daUNI9
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Fnuraanis i nantsfnauninade AUNSILLIING
1788 (MVCT) wudﬂﬁmmmmmmmﬁéuﬁmnﬁqmﬁw%’u
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LAz 13.6 fadwAs MUEEU F9An margin lELANANITL
nsinenluafall feiianaunannlderuulunisaiiann
IGRT 41U
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