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The aim of this study was to analysis of the pitch and yaw deviations with or without using an aid—pillow for
the head and neck cancer on the TomoTherapy. A total of 14 head and neck patients were selected to
without—group (n=7) and with-group (n=7). A total of 333 MVCT image sets used to evaluate the translational
(lateral, longitudinal and vertical) and rotational adjustments (pitch, roll and yaw) with 153 and 180 MVCT image
sets at without— and with—group, respectively. Deviations of without— and with—groups were 0.120 and 0.090,
respectively at pitch. And, deviations without— and with—groups were 0.470 and 0.170, respectively at yaw. In
generally, with—group had reduced than without—group for the pitch and yaw deviations. Therefore, using an
aid—pillow, it will able to increase the reproducibility of treatment for the head and neck cancer patients on the

TomoTherapy.

Key Words: TomoTherapy, Head and neck cancer, Aid—pillow, Pitch, Yaw

Mo B

HIAA X Zoll Al 57 5% (head and neck cancer)S X| &
918 A F9 IFH B477](organ at risk, OAR)7} vl
¢ B3sA EAlskaL Qick o] g o] fr 2 YHHHQl 3%
YA =zE WAAXEGBD conformal radiation therapy, 3D-
CRT&} 37| Tolle ERHE| Hi-Art 11, TomoTherapy,
USA)9} 22 A7)z whALA %] & (intensity modulated radia-
tion therapy, IMRT)S o]-&slo] X BAA S Eo|ua}l ¥
shar Qlek. 2, TR WA Bl A = B9
WAA I3l E ol adtdlx sl X8 F A &=
olzte] Wis}t = ]%‘7]‘/‘(weight loss)9} =7} (growth) 2 &

A Fokol W Y XM ol AR 5 ek o]

2 AFE wSderjey 9 dadFAe] (9s ol 20124

E AAEHAFNEAA (A AF7IRE A, v AT LA

A7) 225 AT A, BhAW 5 2012000486) 7 20099 = 8 9] ¢4 9

T-7) B A AR (R E 2000-00420) SR E AT

o) =& 2012 129 122 A3kl 2013 39 6 A% H%

AJQAA 233, (420-767) A7 = FHAA] Qo) F ZabF2 170
-/‘Eﬂ O]:r,H [ ETA Hz«]tﬂol H]’/\]_/\ﬂz(?]:(ﬂ—ﬂ],

Tel: 032)621-5881, Fax: 032)621-5885
E-mail: medphy @schmc.ac.kr

o 22 S Fokoll B2t 14 3H(targeting) & W3llsl=
2 ), ageg, At AALS 9sle] A4S
& WA X 8 7)< (image guided radiation therapy, IGRT)®]
b

Ao, X 5ol AHA (reproduc1b111ty)—% =o]7] 9}
A nA7)F AR Y ALE AFs] aedlof 3t

IGRTE WA Z] & Eofell A 04 E% ez AgE L 9l
o Exeetulo) A9 IGRT7IHOEE u] X8 Hol|
oAl A Arglgk3# o od A (megavoltage computed tomog-
raphy, MVCT)= #1530 a3t #7]e] wWish 53], %
2 7+ AHA) 2 A (inter-treatment  error) S ¥ 7Fslo] EH o4
E Folsla HAS) Ul o g FTAHIE £ 4K
S (translational adjustments (lateral, longitudinal, vertical))$}
31743 Y] E(rotational adjustments (pitch, roll, yaw))Z L}
ol B4 4 leh. 1714, pich() xkapell wsto] ¥
A3 (axis), roll)E ydaFoll tiete] A3 1e]a, yaw()
t 28l diste] sAFoz Foue? wat, F3Hwek
ol tiate] ext= ERH 2N 9] o] & (couch)s o] &3]
HAo| 7b5eld, A% 4% F ol AERS RS
Soto] BAo] 7hssteh? e, pitchs} yawe] X 4
ZEO]E o] 83t AATHAA Seldo g ol
7hsslA %, Z B (cobra) 3 US 7HA dHlo] &2 Alek

ru

rlo F

_54_



ol X gl tsle] AL E7bssich 3k X5 A,
pitch®} yaw®] @ X}= Feh3t A2 flste] A X3
o] (repositioning)7} L2 wfr} drt. A= expel =
}o] Michigan University Lol 4= pitch®} rollol] tigt <
5 Fol7] Ysted A& 7147 (linear accelerator, LINAC)
o] "ol&d A AL 5 dv AAE MEsid, o
AX 5 o] &all 2xHS +0.03°0|HE HA o] 7hgslcta
9al wp geb? sEdk, Kaiser §0-2 F7H< 3 & 151
S Ao E MVCT 445 o]&3slo] pitch, rollZ} yawol] Wi
g oxE QIS vk ddek 2 AFHEAH, pitche —0.24°
+1.19° roll & —0.12°+1.53%°0] 31, yaw+ 0.25°+1.42°%t}. o
714, 2e 3AEH 21 EREEN] dHlolE] st=do]
Aol SR QT odBAo] Eom A xXEI}AA elo]
Hgsirta AFsldiceh 1ela, A X E F BAo]
B7hs3 yaw 240l thslo] Boswell 5V edFollAlE
Exd)elz] 9] glo]E o] (lateral moving) L1 EL o] &
sto] 71 X Z7k(ong target)oll tHelo]l B4 HHHS A7)
shodeh. 2Eu, pitchd] BA T BlE AFTE o}F w3k

ol
FARG PAAA AL DY TFE Slete] 7 B

o

+%38 A (aquaplast mask)S A ZFsla ARg-ske), #
IR7|F= NES A FL3F 240} o9}
slod, Sharp 57 B F 241%& o TR 9
o] A-£38l+ head mask¥} head shoulder mask 27}A] &
ol A 7ol gt A APAA S vl A3 vt
Sief. 213, FARSel Bl 945 SR BAsAE

X

2

o

oﬂ, ol
o (%o

PROGRESS in MEDICAL PHYSICS Vol. 24, No. 1, March, 2013

A =8 3 ofe] AFE Fule] 2 FeAoe] dFE A
“4— Giske 5& 32} 233 314 7] (custom-made device)
A3k, 971] 4 ed o (region of interest, RODS o]-&
Sol TANG 4R % 5ol o wAsIFe Bk
(uncertainity)s A3 vk Ak 2, A M 2$EY
DAANTE ASHIE ETeh, DU vhrzst 5
3 A7} vgka, 53 Zpo|Rl & whAdskA XYk ol
QA Zhang 59 thE A3 (multiple ROIs)S ©o]-&3}
o] 73 (cervical spine) o341 HIA|(Co)oN A T 2215 Eels}
R, 1T 7 H-(neck area)oll Al FE(curvature)®] GRJOF
?l“‘?l’ A S| A3yl wAEy] wifel AF3t 7]
T AR A WH3kE £ Fert ke AE3t bk ek
WA EE v 3] 28] A4 9 AP S FolV]
Sshol TAATE Ao Heh FARLIAE 147
79l vp=a 5 Agste] X859 A4 9 LS Fol
I Sk oy, ERdEES] "ol 5o stEdlol gl Aok
ol 3K A= F pitch® yaw] H3lol| thslo] &
],‘—;l- o 7:1;(4;(40] 514 <) 7],‘:.5-}1;]_ :LE.IUE 7§

IRt

=3k AdEs $slo] pitchet yawe] #3E £ H vt
ek olell & AFNAE FARY A4S o Nz
717 (aid-pillow) AFg-oll W& pitch?} yawe] #3}5E 43}

a7k sl

B ATFE Sleto] FRRE A F 149E AR

Table 1. Patient characteristics with and without using an aid-pillow.

Patient Sex Diagnosis Aid-pillow (N/Y) Fractions (#) MVCT image set (#)  Tumor length (mm)
1 M Oropaharynx N 28 43 180
2 F Nasopharynx N 10 42 170
3 M Nasopharynx N 30 44 220
4 M Nasopharynx N 23 51 215
5 M Nasopharynx N 28 43 185
6 M Tonsilar N 24 42 180
7 M Tonsilar N 10 41 155
8 M Oropaharynx Y 25 39 165
9 M Nasopharynx Y 12 37 115
10 M Nasopharynx Y 30 42 210
11 M Nasopharynx Y 33 44 170
12 M Hypopharynx Y 30 64 165
13 M Tonsilar Y 30 38 150
14 M Tonsilar Y 20 34 170

N: without aid-pillow; Y: with aid-pillow.
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Fig. 1. The sagittal view of kVCT
image (a) with- and (b) without
using an aid-pillow. Arrow indi-
cates the location each of without

or with aid-pillow (Wedge type;
approximately 100 mmx250 mm
40 mm; angle=approximately 22°).
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Fig. 2. These 4-spilt figures are (a)
kVCT (gray) and (b~d) MVCT
images (cyan) for head and neck
patients without using an aid-
pillow. Dots are spinal cord
(green), mandible (blue), tongue
(violet) and another normal tissue
as OARs. Arrow (red) indicates
the vicinity of the cervical 7" area
in MVCT image and, the location
curvature area on same level in
overall images. Here, the sagittal
view of (c) MVCT image with the
curvature of neck area through
daily MVCT imaging.

Table 2. Translational and rotational adjustments proposed by Van Herk'® using data from all patients.

Aid-pillow
Direction Without With Without With Without With
Mg ) g Ug
Lateral (mm) 2.73 2.07 117 1.09 3.38 0.78
Longitudinal (mm) 1.84 1.38 1.17 0.56 113 1.59
Vertical (mm) 459 2.83 2.04 1.54 448 1.02
Pitch (°) 0.36 0.29 0.12 0.09 0.39 0.28
Roll (°) 047 0.37 0.18 0.14 0.50 0.29
Yaw (°) 0.55 0.33 0.47 0.17 0.26 0.36

M,: group systematic error; g SD of systematic error, o4 SD of random error.
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Fig. 3. The box plots show that the mean, standard deviation,
and minimal/maximal values of pitch and yaw deviations from
a total of 14 patients in this study (without aid-pillow and with
aid-pillow groups).

: Pitch and Yaw Deviations Using an Aid—Pillow
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