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. 4 types of BinkieRT™

. (a) depth adjustment (b) angle adjustment
(c) rotation adjustment

SEAto] 7ol B A lel

Fig. 3. Tongue contouring for image comparison (tongue
= yellow line)

CBCT(Cone Beam CT)49] & $14& A=A ZE CT}
Hlasto] EASIGICHFigure 3), 2 A& Al niet 519 A
HAL Hrls] 98 3D SlicerE AFH2-3F] Dice simi—
larity coefficient(DSC)&= 43} T} 202 DSC= F+ 4
AANE AR Blaste] 1 AlY fAREE B7Fsk=T A
o, 19] 7WhEeE F QA A SARETE T A

ofu]3he}es.29

2|ANB|

S 11— A1
|AI+[B] ak

DSC
3t 34
| 710

I

% o)F F7FeI3ith DSCEF npr A =
o5l CBCTOl| 187 8] LxE0] F4]
& FAsto, 7 2ol gAY CTH
|$22 2 LR(Left—Right), SI(Superior—Inferior),
AP(Anterior—Posterior) HekC 2 0] HalaF- =255}

mO
l..

=
o
o

=

A

Wi
fu
&

7]

1o
ol
i

N

2) S M2k T}
H o A= BinkieRT™ AR o] o= AFetol $1%5t
%—%* A8 A ol 2AEE BP9 uEg Fo|1A}

£ olg&% S 2 2= mouthpieced AME31Yal HS

ﬂll



AL 2| 28)13] 4] 2022 ; 34 © 21~30

Cavity Cancer)@A} & BinkieRT™E A3 3112}
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@F(Unilateral Parotid Gland Cancer)®A} = Binki—
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Fig. 4. CT scan for material properties measurement in
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Fig. 5. Frequency distribution of Dice similarity coefficient(DSC) Fig. 7. Histogram of tongue shift
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*
120% p>.05 p<.05
Depressed tongue One-sided tongue

100%+ -

80%+

22 ParaffinWax
i

Table 1. Relative electron density and mass density, Trans—

mission Factor of Paraffin Wax, BinkieRT™, Putty.

Paraffin Wax | BinkieRT™ | Putty

Relative electron

density 0.94 0.9 1.26
Mass Density(g/cc) 0.95 0.99 1.32
Transmission Factor 0.99 0.98 0.96

60% B Binkie

40%+

L

0%

Min. Mean Min. Max Mean

Fig. 9. Tongue dose of with BinkieRT™ versus the other
stents. (each n=10)

cc), Transmission Factor+= 212+ 0,99, 0.98, 0.96°. 2 1}

EpytTH(Table 1).
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Evaluating the usefulness of BinkieRT™
(oral positioning stent) for Head and Neck Radiotherapy

Department of Radiation Oncology, Seoul National University Hospital, Seoul, Korea

GyeonglJin-Lee, SangJun-Son, GyeongDal-Lim, ChanYong-Kim, JeHee-Lee

Purpose: The purpose of this study is to evaluate the effectiveness of oral positioning stent, the BinkieRT™ in
radiation treatment for head and neck cancer patients in terms of tongue positions reproducibility, tongue doses
and material properties.

Materials and Methods: 24 cases using BinkieRT™ during radiation treatments were enrolled. The tongue was
contoured on planning CT and CBCT images taken every 3 days during treatment, and then the DSC and center
of tongue shift values were analyzed to evaluate the reproducibility of the tongue. The tongue dose was com-
pared in terms of dose distribution when using BinkieRT™ and different type of oral stents (mouthpiece, paraffin
wax). Randomly selected respective 10 patients were measured tongue doses of initial treatment plan for nasal
cavity and unilateral parotid cancer. Finally, In terms of material evaluation, HU and relative electron density
were identified in RTPS.

Results: As a result of DSC analysis, it was 0.8 + 0.07, skewness -0.8, kurtosis 0.61, and 95% Cl was 0.79~0.82.
To analyze the deviation of the central tongue shift during the treatment period, a 95% confidence interval for
shift in the LR, SI, and AP directions were indicated, and a one-sample t-test for 0, which is an ideal value in the
deviation(n=144]). As a result of the t-test, the mean and SD in the LR and Sl directions were 0.01 + 0.14 cm (p—.05),
0.03 + 0.25 cm (p—.05), and -0.08 + 0.25 cm (p <-.05) in the AP direction. In the case of unilateral parotid cancer
patients, the Dmean to the tongue of patients using BinkieRT™ was 16.92% + 3.58% compared to the prescribed
dose, and 23.99% + 10.86% of patients with Paraffin Wax, indicating that the tongue dose was relatively lower
when using BinkieRT™(p<-.05). On the other hand, among nasal cavity cancer patients, the Dmean of tongue
dose for patients who used BinkieRT™ was 4.4% + 5.6%, and for those who used mouthpiece, 5.9% + 6.8%, but it
was not statistically significant [p—.05). The relative electron density of Paraffin Wax, BinkieRT™ and Putty is 0.94,
0.99, 1.26 and the mass density is 0.95, 0.99 and 1.32 (g/cc), Transmission Factor is 0.99, 0.98, 0.96 respectively.

Conclusion: The result of the tongue DSC analysis over the treatment period was about 0.8 and Deviation of the
center of tongue shifts were within 0.2 cm, the reproducibility was more likely excellent. In the case of unilateral
head and neck cancer patients, it was found that the use of BinkieRT™ rather than Paraffin Wax or Putty can
reduce the unnecessary dose irradiated to the tongue. This study might be useful to understand of BinkieRT™'s
properties and advantages. And also it could be another considered option as oral stent to keep the reproducibil-
ity of tongue and reducing dose during head and neck radiation treatments.

» Key words: Head and neck cancer, oral positioning stent, BinkieRT™
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