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Treatment Planning with Head and Neck Immobilization Shell
Use of Thermo-Plasticity Polyester Resin

Hirohiko Tsujii, Jun-etsu Mizoe, Takuro Arimoto, Tadashi Karnada,
Hiroshi Shirato and Goro Irie
Department of Radiology, Hokkaido University School of Medicine

Reseach Code No. : 601
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Techniques of conducting treatment planning with use of immobilization device for head and neck
tumors are described. We have used a thermo-plasticity polyester ratin (Thermosplint) which is a low-
temperature splint material allowing one-step fabrication of the immobilization shell. Accuracy of
positioning and field localization with using the shell was studied to be practically within satisfactory
level. However, it was felt that further improvement of shell material should be done for more precise

positioning.
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Table 1 The Characteristics of Thermosplint

Composition Thermo-plasticity polyester resin

Chemical formula Cyis Hap Og

Constitutional (‘I) (P 9
formula —+€0 (CH,)60-C (CH,), C),-(CH,)s C- 0%

Melting point(’C) 59—60

Glass transition point(‘'C) —60

Density (g/ce, 20°C) 1.15

Hardness (SHORE D, 207C) 62

Tensile strength(Kg/em?) 490

Elongation(%) 680

Impact strength(Kg cm/cm?) Not ruptured

Main solvents

Benzene, Tolvene, Xylene, Chloroform,

Carbon tetrachloride, Trichloro-ethylene,

etc.
Non-solvents

Methyl-alcohol, Ethyl-alcohol, Isopropyl-alcohol,

Ethylene glycol,

etc.

Data supplied from Tokyo Eisai Lab.
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Fig. 1 The PE sheet is ready to be rernoved when
it changes to opaque. Cutting lines are drawn for
cutting off unnecessary parts.

ViR EDOFBIIZ, BR 2V e TmEELL
TS E Lo T 22T X LRI g
eBigvs, DWW, MBS, FEREET
LB THA S B EFFLHNTIC S~ -
A —=%Rivo5 (Fig 2).
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Fig. 2 A simulation film is taken with a patient
wearing this finished shell. A scaler with six lead
beads at 2 cm intervals is placed on the bridge,
and lead markers at the bilateral preauricular
points and at the center of the expected field.

l I

Fig. 3 A simulation film for determination of the
target volume.

BAEWEL (contour) & & iz, target volume #°
Ao R FRM BRRY ERE M b iz h
by, Zofdicid, 7Ty = kich
HFLi:@BESoMBELIERCL T, Fig. 4TR
LicAvV b —ABTY=AHEE NV —2AL,
o FICLEREREYELEA, 25 L THEBR
TeBEOBMERZ b iz, BHFOHLME,
REBEREVRDON, BEFTMIMER IS,
vzl FICBHFYB AL DI, Ax v
F#l, FApERER5 (Fig. 5), 2DWTlEHA
BEIF I ABA LI~ FTFE2A T, b
PRWICESTFCALEG, Benofsid
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Fig. 4 By keeping the shell in place on a contour-
table with metallic rods, the inside-contour of the
shell is traced on a paper.

Fig. 5 A stand-type caliper in used for carving a
raiation field on the shell surface.

Vb Es, R, > = voUBREZFRICL T
PIEBERHEO DD TERIMET 15,
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Lol CT cifbh s 3RO MIIFER
HiRA > = &4 L CEER KRBT EIICFA
Lrd&vwdboThsb (Fig 6). EEMIFIE
IZDWTITCIREHE LioT), oo ClEER
A A5, PE v = v AW E&d PVC L&
BRI Z DHEDFRETH - 12,

3. BEBA L EETORIRM

bR B A G o AL & FR A o AL E 2
3, 2T LAR2 o F 7 —FTCERBESCEE
THEWHHELFEY E-TWwD (Fig. 7).
Table 20 PVC > =~ WCHRE LI & &,
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Fig. 6 Distinguishable markers in CT image, such
as PVC tube or KIFA catheter, are placed ver-
tically at about 2 cm intervals. CT scans are
taken with this shell, and thereafter horizontal
scan levels are drawn on the shell surface.

.

Fig. 7 During irradiation a patient’s position is
immobilized with the shell.
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Table 2 Movement of beam center relative to
field center on the PVC shell

No. Movement of

Tumor Site Pat- Fi.g?éls Beam Center
lents <lmm 1-2mm >>2mm
Paranasal 58 1856 92.6% 6.2% 1.2%

sinus
Pramymxand g7 o144 93.8% 5.8% 0.5%

Pituitary 8 312

gland 87.2% 11.5% 1.3%

Table 3 Movement of the field center relative to
the patient bony structure, an analysis on
verification films

Movement of field center

Tg e %’I:I;'dosf Antero-posterior  Supero-inferior
PE shell studied direction direction

<1 1-3 >3mm <1 1-3 >3mm
(NACES 40 6% 21% 3% 62% 24% 14%

(rbq;::g) 28 62% 21% 7% 50% 43% 7%

&, HEHMPE 1 EOES THRE Lica <4
7774 -TREFOThYAEL - E,
86~97%E3mm LA OB E Ik X F T T,
L2L, SmmbB Lo EE@ES oot
BAImm &5 b0dhh, EIER =
PLIEOFME R KE LT hEYEL 5ER
-7,
4 £ =

HABBRECE Ty = AFIBEOFI S, Fh
RAVCCTHREEY LB EMOEE, EEET
—HEOFEYBE I {F5 &2 CE, ¥ CT
B S SEENCFETETHS L V5 ARD
599 BRIy = VERICHMEETAZ L TH
HH, ZOfFbhbhil, v=Ar0E L LT
PVCeE-TPE#FIAT5 2 & ChBicdhE
FTHZENTEL, PVCEAW L SR LEMY
Elicody=r0RIAHFEL S TcoBRE
T, ¥7AGHTORERY T Ao &IEM, &
B— PVCIDE, F35 &, FRHDH2D, &
DE PE v = L OHBEIE, 10~155 T = A JFEHR
BHEE-TLES L WHEEXTH S,
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BRBE LT A S EEIRPEE 1 E, R
RO dOa NV 757 4 —REEL, PE
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St&inxic. Table 3TRLEED, BEMEDOK
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o X 5icBdTHEMICE AL T, PE
v ARERF U L S REFIRIIS(RY, K
Zixsmm U EoBHFoBESH N VEL LY
EELTEORMEXE L TRER L, bh
bhixZo X 5 itiE4, A 1[E verification film
YBYELTHEETA LKL T3, BAR
PEDOHER X Y HENLIOKELDL Z LHHE
ihb,

B> = L OB&, bhbho@ERtbfiio
HEO L AFEED TR TH -, HL, BlAKEE
Bl ECERBOERLELVBEILORD T
£, oA D Verification film 72 & CHERT
BirEHEELATRRLIR,
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