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Comparison of Setup error of isocenter between above and below nipple levels
in thoracic and upper abdominal malignancies using KV orthogonal or
Cone-beam computed tomography (CBCT) images at Siriraj Hospital
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ABSTRACT

Background

The challenging point in radiotherapy at thoracic and upper abdominal region is the setup error from
skin marker due to arm up positioning. The arm up position might not be identical for each day of treatment
particularly in case of isocenter close to the arms. Therefore, in this study, we studied the setup error

compared between levels of isocenter, above versus below nipple.

Objective

To study the variations of isocenter shifting from skin marker to bone matching by KV orthogonal (KV-KV)
or Cone Beam CT (CBCT) matching in thoracic and upper abdominal radiotherapy with Wing board device
and Wing board with Vac-lokTM positioning cushion.

Materials and Methods

Fifty consecutive patients who underwent thoracic or upper abdomen radiotherapy (lung, esophagus,
liver and stomach) with Wing board device and Wing board with Vac-lokTM from June 2014- February 2016
at Siriraj hospital were retrospectively analyzed. The patients were assessed isocenter shifting in Vertical
(Vrt.), Longitudinal (Lng.) and Lateral (Lat.) directions from skin marker to bone matching (KV-KV and CBCT
imaging) and the patients were divided into two groups by location of isocenter, above versus below

nipple. Datasets were statistically analyzed using percentage, mean, standard deviation and t-test.
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Results

The setup error in the longitudinal direction was higher in isocenter above nipple groups, 0.41 cm. vs.
0.32 cm. (p-value 0.041). However, there is no statistical significant difference in setup error among vertical

and lateral directions.

Conclusion

The skin marker and laser setup had significantly more error in longitudinal direction in thoracic and
upper abdominal radiotherapy with arm up position with wing board device especially at isocenter above

nipple. The possible reason would be due to daily setup uncertainty of arm up positioning.

Keywords: CBCT, isocenter, KV-KV, Setup error, Vac-lok™, Wing board
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a319di 2 memﬂmmmﬂLﬂﬁaumﬂmié’mmﬁﬂaﬂuum Vertical (Vrt.), Longitudinal (Lng.) wag Lateral (Lat.)

5¥MI19ngaY Upper isocenter Wag Lower isocenter

Mean (cm) (SD)

p-value*
Upper iso. Lower iso.
b9 Vrt. (Antero-Posterior) 0.265 (0.233) 0.272 (0.241) 0.829
IL149 Lng. (Cranial-caudal) 0.414 (0.366) 0.323 (0.259) 0.041
U9 Lat. (Left-Right) 0.261 (0.260) 0.268 (0.240) 0.846

Note: “t-test

M15°9% 3 wanstafedumeaniinaderAnuaainfowa N siavindUasluiua Vertical (vrt), Longitudinal (Lng.)
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(Cranial-caudal) Lower iso. 0.312 (0.228) 0.340 (0.302) 0.607
W Lat. Upper iso. 0.256 (0.243) 0.265 (0.276) 0.867
(Left-Right) Lower iso. 0.225 (0.186) 0.335 (0.297) 0.033

Note: “t-test
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aonrdesfuuiderouniind® uazgeanlundy Upper
isocenter NAYBIATIIARTIALARBLBIAATIN UMM
NauvyvesUasuugunsaiiasuudasiulunsazfu
wintinfsdnisunmdasyinistaduusnamthendiuuy
waruuure Ui sIniedIuTed Vac-LokTM wéifimy ws
\lesandiunisvoamiienuazuvuoiaadoudls
aonAdosiu Tvmsnaaadouiiinnnnsmela
vssmAdeiaueliinisiasugunsalifuntinin s-
Type Head Mask fifldnunzaguiivilualnendeudu

wauIededduny dnesdudndudenudedmiu
Faelungs upper isocenter LitpanAuAAALARBY®
MnTiTzideyanuitladewety fde e, BMI, 01y
Yrarfianuduiugfuainunaiandeuiiniy u
lesnusznnslumsinuiidondeionalidiiome 5
Fowhmsfineidaieatuladeiasusinandely

goadsu (Conclusion)

nn1sAnwITeluasalinudn Al Upper
isocenter AUgunin1uAINAaIaLAdaulULYD
Longitudinal (Lng.) #38 CC (Cranial-Caudal) 111nn71

M19199 4 uanatadednu BMI Niiasierinnuaa1amaauaInn1sdavingUieluwa Vertical (vrt.), Longitudinal (Lng.)

Ay Lateral (Lat.) Iuﬂfju Upper isocenter Wag Lower isocenter

ALLIAUG Mean (cm) (SD)
. p-value*
Isocenter BMI < 25 BMI > 25
W7 Vrt. Upper iso. 0.233 (0.237) 0.356 (0.198) 0.023
(Antero-Posterior) Lower iso. 0.249 (0.228) 0.429 (0.276) 0.009
U3 Lng. Upper iso. 0.310 (0.268) 0.716 (0.443) < 0.001
(Cranial-caudal) Lower iso. 0.292 (0.225) 0.536 (0.369) 0.030
WU Lat. Upper iso. 0.263 (0.271) 0.256 (0.233) 0.915
(Left-Right) Lower iso. 0.239 (0.209) 0.464 (0.341) 0.030

Note: “t-test

M15°9% 5 wanstafeduengiiinasierinunainndenann1sdavigtieluu Vertical (vrt.), Longitudinal (Lng.)

ey Lateral (Lat.) iuﬂejm Upper isocenter Wy Lower isocenter

ALLIAUG Mean (cm) (SD)
. p-value*
isocenter 21g < 60 1 218 > 60 U
WD Vrt. Upper iso. 0.255 (0.248) 0.275 (0.220) 0.677
(Antero-Posterior) Lower iso. 0.209 (0.180) 0.313 (0.266) 0.015
L3 Lng. Upper iso. 0.357 (0.398) 0.473(0.323) 0.120
(Cranial-caudal) Lower iso. 0.216 (0.203) 0.393 (0.268) < 0.001
W7 Lat. Upper iso. 0.206 (0.190) 0.317 (0.309) 0.037
(Left-Right) Lower iso. 0.211 (0.147) 0.304 (0.280) 0.024

Note: “t-test
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Rotation Sniagunsaifildlumsdavingihelunisine
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Hamdaly MeilfiTeidoiaueuusmnannsniasy
gunsaifmviningauninsenuuuld msvinlasiamne
Auule Upper isocerter lngunnduazinidnddos
AsanswiulunslunmsimuafianinIsinvesenssd
Tmnzanfusoslsa drunsdivesstisdifiniunain
\dousniaglianssaudtaymld n1svin Kv-kv v
Yhazdumadeniia witnavesnuddilundsdidudios
Anadsvasruaaaadeu Sdliaunsavenimaluma

Aadinle Feesiinisfnuseiionfioruam PTV margin
Tudruvesdfadeiasufiainiurveiianuduiusfu
aunaaLaaew léiuA e, BMI, 91g arsfinmsdinwdes
onfeafuigmiingn ieflazilugnsuitamiliiaa
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