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o WgE Y] FAVOIE RuIEE Y B
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PTW unidos, Germany)@} 2] A|(PTW unidos, Germany)<-
o] &slglon] 7+7t & S7F Mxd(Gammex RMI, USA), LA
8] (Acrylic slab phantom, PTW, Germany), &A|U]o]|E, &
EE 1 cm FAE AFsto] AQD-247 A2l (source skin

distance, SSD)E- 95 cmol] W3 &) ZALZ 53] ZA | ¥

Fig. 1. The image of immobilization devices. (A) is mouth piece. (B) is alginate used man-made device. (C) is putty used man-made

device.
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Fig. 3. The diagram of geometric condition for measurement of
dose attenuation in each materials.

Tak= vl A3l olul] A3 F4=71-L A% 100
Gy, Z4oF 10X10 cm2.& 13l ch(Fig. 3).

w8 ol qEle] ol w Zo] Ake 244
3l AAARFSE ob=dE HEl[12 (W) X12 (L)X1,2,34,5 (H)
em’1Qbell 22t F7), &, SAMlE, HElE AS] Yol 5
cmX5 cm Gafchromic EBT film (international specialty
products, USA)S o}z el & okl x| X7 A}

ek oluff A3 A=A A 300 Gy, Aok 3X3
cm, 5X5 cmo.Z &k 245 Gafchromic EBT film<
Film Digitizer (VIDAR cop. USA)E- o|-&s}o] AlZwleko.
28] S48 2 7k g0l vl Bt olw) Gafchro-
mic EBT filme] A3t Aeks F4317] sl F=oli w
F7o g MEsA Fa, ZREA Soll FU3E ARl 94
A71a 74 skickFig. 4).

3) X2 A= Zd[e| ALtz Mzknt Gafchromic EBT

fime| EHuzt

74]‘1‘1]*4 2k(Interface dose)S Lol 7] &3l 5 cmFA|] of

2 gk Qo] ApA| AFE of= ™ SEI[12 (W)X 12 (L) X2
(H) em’1& $1XA7]aL, L $1oll 3 em$7A|19] o} & 9
2AA 7HEF[12 (W)X12 (L)X2 (H) m’] 7+ 29l

ghAtol HHALM AR Al AbA M =S 0F 7l #

00
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lo
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Fig. 2. To verify localization lead
balls were patched on device. (A)
is used mouth piece device and
(B) is man-made device.
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Air, water, alginate, putty

Fig. 4. The diagram of geometric condition for measurement of
interface dose in each materials.
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(Pmnacle ver.7.6.c, Philips, USA)E o]-&&l X & Al¥gt o}
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Fig. 5. Dose distribution of each
materials of 3x3 cm of 2 cm
acrylic phantom. (A) is air, (B) is
water, (C) is alginate, (D) is
putty.

Fig. 6. The set up verification of
oral structure during treatments in
case used mouth piece. @ is
localization of left and right. ®
is localzation of up and down. ©
is measure of insert.
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£ Uehlle Ot 2°, A1 A%% Uehlls ©F 1.2 mm AP 3X3 emollA] 2 em 1Y ol 371, &, YAl E, 3
2 7129 34 7175 A& ko] g R 3~4u) 4 €] 717} 1413 Gy, 2406 cGy, 2354 cGy, 226.8 cGyZ 37
= 93PS Bl & 5= gIolekFig. 7). SR, 24 5X5 cmelAE 2 emF AL W] 217.5 Gy,

250.2 cGy, 247.5 cGy, 246.6 cG ZA=) e} =AH 5X5
2. M2t Ztaiot ol3Y W Tl WE 2o| Mzt CO, 2475 <Gy, 2466 <Gy AT Y
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571, & 57 e, A A, SA|o| E, HElE 47 1 % 3t o F ks y, HEQ Aefo] Bt YAO|E B
cmAIZ AE v FAl AelhE AAsle] 53] 54 ot YA FA% AL 157 AH R =7] uiitell A%

Fig. 7. The set up verification of
oral structure during treatments in
case used man-made device. @
is localization of left and right.
® is measure of insert. © is
localzation of up and down.

Table 1. Depth dose according to acrylic phantom thickness (cGy)

Field size 3x3 cm 5%x5 cm
Materials cavity depth (cm) Air Water Alginate Putty Air Water Alginate Putty
1 188.6 251.9 248.5 242.4 242 280 276.1 271.9
2 141.3 240.6 235.4 226.8 217.5 250.2 247.5 246.6
3 107.2 230.8 226.2 2139 179 248.8 242.9 2353
4 89.9 2239 2172 200.6 148.8 246.5 240.3 226.6
5 80.7 2115 206.9 192.9 124.4 244.6 236.4 207.8
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Depth dose comparison (3x3)
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Depth dose comparison (5x5)
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Fig. 8. Measurements of depth dose according to acrylic phantom thickness (field size: 3%3 cm, 5%5 cm).

7217} A yept ez gheks]o] Zck(Table 1)(Fig. 8).

3. X2 A= Hu|o| AL M2En) Gafchmic EBT
filmo| AN ZHMAzt

A RS gotiy] 3l 5 T3 2ol 5 emAR
A2 X\ & A% Au)e] AxkE Aeky} Gafchmic EBT film
o] ZAAGgE vl EA Aaks 24 3X3 cmel|A] 7
7} 7)1 1394 Gy, 96.8 cGy&E ZA= Y, 24 5%5
emollAE F7)%E 161.5 cGy, 1432 cGy= ZA5 ) oA
223 AN A Aol fARIAL At Aol 7t
A A 2 7T E Aol Aol wlasl i 3X3
cmollA F719 uff A A 7.87%, SHAFL 36.5%
o] xpolE Hgon AAM|o|EL 099%, 3.34%, FE|:=
3.37%, 6.62%2] Zto]S Kt} 5X5 cmollA] 57| wj A4
A= 0.56%, ZAAS 11.87%2] xpol& Hylom,
Ao E= 0.68%, 0.86%, HEl= 2.74%, 3.2%2] *o]l& K.
9dt}(Table 2)(Fig. 9).
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Table 2. RTP calculation dose and EBT measurement dose
comparison (cGy)

Field size 3%x3 cm 5%5 cm
Calculated Measured Calculated Measured
Value/
Material value value value value
ateria’s (RTP)  (EBT)  (RTP) (EBT)
Air 139.4 96.8 161.5 143.2
Alginate 149.8 147.4 159.5 158.1
Putty 146.2 142.4 156.2 156.6
Water 151.3 152.5 160.6 161.4
oA F ke AFE 9 29 Adela 94e o
of AE ALE SR el o 8% 1 A TE B
I} vkl " 9 9lo] Z3}A|(catalyst) @} 7] E A (base)S 1 : 1
HlEE W5 wrEe] Pt 2719 Wbt s gla by
B ¥ ke AFE 9 B AW A2 AYE 57
(RN

[

=
1= Aol ol = A12e 1Y 1FE 4SS uel
g e sigkov] BAe) 74

§ A Ho} obgH X85 & g Uk WA X5 Al
HElE o] &3t aA7|FE 77 Wl 22 AlHellA 9 AzkF
7FE QI8 2% B3 &y} ghaslelel Assu Exdle]
EZ o] &3t 3 7)ol u|zl 7 slar, AR A
o] oju} B AA= GAO|EE o] &3 31 7|F K} 7
E] S o] &3t 34 7| Age dehe vlolth

H 5 2 QdFollAe 77+ W 3719k 22 A Aol o] A
= Yoli7] fal AR o R ofm ™ & o] &3l 7MYt
9J[12 (W)X 12 (L)X2 (H) cm’] Z7FS w+531 6 MV 3
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Fig. 9. Comparison of calculated dose with RTP and EBT measured dose with EBT (field size: 3x3 cm, 5x5 cm).
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Fig. 10. Dose distribution of
axial image and sagittal image.
(A) is used mouth piece. (B) is
used man-made device of al-
ginate. (C) is used man-made de-
vice of putty.
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Abstract

Implementation of Man-made Tongue Immobilization Devices in
Treating Head and Neck Cancer Patients

Jong Geal Baek, Joo Ho Kim, Sang Kyu Lee, Won Joo Lee, Jong Won Yoon, Jeong Hee Cho

Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University Health System, Seoul, Korea

Purpose: For head and neck cancer patients treated with radiation therapy, proper immobilization of intra-oral
structures is crucial in reproducing treatment positions and optimizing dose distribution. We produced a man-made
tongue immobilization device for each patient subjected to this study. Reproducibility of treatment positions and
dose distributions at air-and-tissue interface were compared using man-made tongue immobilization devices and
conventional tongue-bites.

Materials and Methods: Dental alginate and putty were used in producing man-made tongue immobilization
devices. In order to evaluate reproducibility of treatment positions, all patients were CT-simulated, and linac-gram
was repeated 5 times with each patient in the treatment position. An acrylic phantom was devised in order to
evaluate safety of man-made tongue immobilization devices. Air, water, alginate and putty were placed in the
phantom and dose distributions at air-and-tissue interface were calculated using Pinnacle (version 7.6¢c, Phillips,
USA) and measured with EBT film. Two different field sizes (3x3 cm and 5x5 cm) were used for comparison.
Results: Evaluation of linac grams showed reproducibility of a treatment position was 4 times more accurate with
man-made tongue immobilization devices compared with conventional tongue bites. Patients felt more comfortable
using customized tongue immobilization devices during radiation treatment. Air-and-tissue interface dose dis—
tributions calculated using Pinnacle were 7.78% and 0.56% for 3x3 cm field and 5x5 cm field respectively. Dose
distributions measured with EBT (international specialty products, USA) film were 36.5% and 11.8% for 3x3 cm
field and 5x5 cm field respectively. Values from EBT film were higher.

Conclusion: Using man-made tongue immobilization devices made of dental alginate and putty in treatment of head
and neck cancer patients showed higher reproducibility of treatment position compared with using conventional
mouth pieces. Man-made immobilization devices can help optimizing air-and-tissue interface dose distributions and
compensating limited accuracy of radiotherapy planning systems in calculating air-tissue interface dose dis—
tributions.

Key words: reproducibility, man-made tongue immobilization device, interface dose
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