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Development of T-shaped oral fixator and its effects on setup errors and dosimetric change in
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Abstract: Objective To explore the effects of the self-made T-shaped oral fixator on the setup errors and the PTV and organ-at-
risk (OAR) dose in radiotherapy for nasopharyngeal carcinoma. Methods 40 cases of nasopharyngeal carcinoma were randomly
divided into two groups, with 20 patients in each group. Group A was immobilized by conventional thermoplastic mask, and group

B was immobilized by thermoplastic maskplus self-made T-shaped oral fixator. Cone beam CT was used to compare the linear

errors and rotation errors in the head and neck between those two groups. The PTV and organ-at-risk (OAR) dose were recalculated
based on the above setup errors in planning system, and were compared with the original plan. Results The linear errors of two

groups were very close, but the rotation errors were reducedin the group B, among which, the rotation errors in neck reduced to

within 2°. In group A, the errors ratesin Cor, Sag and Tra axis were 88.7%, 83.4% and 80.5% respectively, while that of group

B were 98.4%, 95.3% and 96.9%, which has a statistically significant difference (P<0.01, P<0.01, P<0.01). As for the
percentage of gross target volume dose in PTV, Group A's GTVnx-Dyy,, GTVnd-Dyy,, CTV1-D,,,, and CTV2-D,,,, within £3%

occupied 87.5%, 88.3%, 98.5% and 98.5% respectively, but that of group B were 100%, 96.8%, 100% and 100% respectively,

which also have their statistical differences (P<0.01, P<0.01, P<0.01, P<0.01). Conclusions Thermoplastic mask plus self-made
in PTV, especially on neck. It can be popularized in clinical practice.
[ 7% H #312020-05-13

T-shaped oral fixator can effectively reduce the setup errors, enhance therepeatability of setup, improve the accuracy of dosage

Keywords: nasopharyngeal carcinoma; self-made T-shaped oral fixator; setup errors; dosimetric change
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Fig.1 T-shaped oral fixator
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PUELAIL N LS CT 4, 2583 mm, FOV 600 mm,
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Fig.2 Scope of image registration forheadandneck
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Tab.1 Descriptive statistics of linear errors in two groups (mm)
Lat Lng Vrt
WAL ZEH PE zH P Zfa PfH
A B4l A B4 A4 B4l
S 0.10(0,0.10)  0.10(0,0.20) -2.34 0.02 0.10(0,0.10) 0.10(0,0.10) -0.21  0.83  0.10(0.10,0.20) 0.10(0,0.20) -0.39  0.69
S 0.10(0, 0.20)  0.10(0, 0.20) -0.14 0.90 0.10(0,0.20) 0.10(0,0.20) -0.89  0.38 0.10(0,0.20)  0.10(0,0.20) -2.31 0.02
R2 FERHRENFITERC)
Tab.2 Descriptive statistics of rotation errors in two groups (°)
Cor Sag Tra
it zZd PfH ZE PfH zZa  PfH
A% B4l A% B4 A# B4l
AR 0.50(0.30,0.90) 0.10(0, 0.40) -7.43 <0.01 0.40(0.20, 0.80) 0.10(0.10,0.30) -7.10 <0.01 0.50(0.30, 1.05) 0.10(0.10, 0.40) -7.62 <0.01
#HiHB  1.00(0.50, 1.45) 0.30(0, 1.00) -4.11 <0.01 1.00(0.40, 1.75)  0.30(0, 1.10)  -3.84 <0.01 1.20(0.55,1.85)  0.4(0,1.20) -3.88 <0.01
R3I REERESWE LG (%)
Tab.3 Frequency of rotation errors in two groups (%)
e 1R 2% Cor Sag Tra Cor Sag Tra
A4 B4l A B A4 B4l AZ B4 A B4l AZ B4
<1° 82.0 86.7 85.0 95.3 74.4 85.2 58.6 78.9 49.6 74.2 48.1 68.8
1°~2° 17.3 12.4 12.8 39 21.8 14.8 30.1 19.5 33.8 21.1 324 28.1
2°~3° 0.7 0.9 22 0.8 3.8 0.0 9.8 1.6 9.0 3.1 13.5 2.3
3°~4° 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 5.3 1.6 6.0 0.8
4°~5° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0
5°~6° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0

F4 BEFHIRENSIHER (mm)

Tab.4 Descriptive statistics of overall linear errors (mm)

28 51| Lat Lng Vrt

A 0.10(0, 0.10) 0.10(0,0.10)  0.10(0.10, 0.20)
B4l  0.10(0.10,0.20)  0.10(0, 0.10) 0.10(0, 0.10)
Z1H -0.29 -0.22 -0.18

P{E 0.77 0.83 0.94

GTVnx-Dyy, . GTVnd-D,y, . CTV1-D,, . CTV2-D,,, &
WEA G

X (PY<0.01), W03 5 TR,
R 25 X 1 N A B ARG S e - G M A AR
A A —, Ik 6 iR

A DX AR BRI B 43 b A A XA R e K
A b, A R AR AR, 2 2 GTVnd-Dyg,, I8 70
1%, 1 B 415 AR AL I AN, 4 EBAE 5% TRl
Hoh, A 4 1 GTVnx-Dyy,. GTVnd-Dyy,. CTV1-Dy, .

CTV2-D,,, 7E£3% P 11§ 87.5%.88.3%.98.5% .98.5%;
B4 15 100% .96.8% .100% . 100% , {13 7 7~ .

RIS IO V6 T B AR FE O E I e 2 55 R 1 [R]
AU S R E R 4 E . TS EEE,
DX 30 25 500 o G D, XE 4R OORG FE B R T A
SR Sk S A [ ke R A IR
SIS R IR FH B R A RS R 2
TE Lat # Lng J5 7] (5135 5 mm,  Schubert 25"/ {l] 7 Jig
RRR 22 HE Sk 2SI TR T A 152 2 LU AR i g 1 1A
. Astreinidou 55", Sun %R BUE IR ZTE 197
FEL X SR 3 A 2 A Ko Gutfeld 55 0] & R T
2° [ i # 1 22 3 (A0 DX ) i R A 3%~5% 1 AR 4K
ICRU24 " 55 i 4545 HY I X HE I 550 22 0 5 5% 1 RE
T B R ke e 5 BT A RE N, MO KT 2009 Jig
R IR TR AL IE R

1S4
o



1 .. T

- 1371 -

x5 BEFIEBTUE D LG IR (%)

Tab.5 Descriptive statistics for percentage of gross target volume dose (%)

415 GTVnx-Dgg,,

GTVnd-Dyy,

CTV1-Dyy, CTV2-D,,

AH  -1.63(-2.59,-0.72)
B4 -0.76(-1.31, -0.48)
Z{H -6.30 -3.49

P{E <0.01 <0.01

-1.23(-2.35, -0.59)

-0.82(-1.54, -0.27)

-0.76(-1.45,-0.33)  -0.83(-1.58, -0.39)

-0.47(-0.83,-0.18)  -0.55(-0.94, -0.26)
433 3.67

<0.01 <0.01

6 BRFEARTED LM IHER (%)

Tab.6 Descriptive statistics for percentage of organs at risk dose (%)

ZH 5 it T Dy, i Dsgo;

Z—EHF-L;‘ H% DSO%

A HEJR Dsgo, 72 At Dy, A S,

A4l 3.41(-1.49,7.56)  1.13(-0.65,2.92)

B4 1.16(-1.19,3.93)  0.39(-0.62, 1.85)

2.12(-2.59, 6.82)

1.29(-2.2, 6.35)

-1.80(-5.81,2.44)  -0.10(-2.18,4.08)  -1.03(-3.69, 3.93)

44(-837,147)  1.01(-1.99,4.93)  0.7(-3.11,4.17)

Z{H -2.45 -1.95 -0.25 -2.37 -1.35 -0.27
P{E 0.01 0.05 0.81 0.02 0.18 0.78
R7 MALRXFHRFEE I HHERLG T (%)
Tab.7 Frequency for percentage of gross target volume dose in two groups (%)

GTVnx-Dyg, GTVnd-Dgg,, CTVI1-Dy, CTV2-Dy,

ABGR 43 L
A4 BH AH  BH AH  BH A% BH

1% 0 0 0.8 1.6 0 0 0 0

0 10.8 269 192 32.0 352 524 36.1 48.4

-1% 372 579 384 424 419  46.0 385 468

2% 26.3 13.6 192 168 16.0 1.6 17.7 4.8

-3% 13.2 1.6 10.7 4.0 5.4 0 6.2 0

-4% 6.9 0 39 0.0 1.5 0 1.5 0

-5% 2.4 0 3.9 3.2 0 0 0 0

-6% 24 0 23 0 0 0 0 0

-7% 0.8 0 0.8 0 0 0 0 0

-8% 0 0 0 0 0 0 0 0

-9% 0 0 0 0 0 0 0 0

-10% 0 0 0 0 0 0 0 0

-11% 0 0 0.8 0 0 0 0 0

ARG APPSR ZEAZEA K (e 1R 2208
DI HEAS T FE L HpSil<1omlieihinzs oy
BN 82% .85% . 74.4% $2& 1= 511 86.7% .95.3% .85.2%. 50
TR 2D DM, <1°BY152% FL il A 58.6% .49.6% .
48.1% H 1= 5] 78.9% . 74.2% .68.8%. ST AT BEAY LA .
SKETISARNFRAR , A5 e PAIBRE AT 122wt , L S9ifE
H B0 RIG 1 AL GBS A 52 T 05, SR e iR 25
FEA I 3o A T O 1 i 5 5 A8

FEERA, B DA 11 31 2 A7 B RS I 4 B, T
BRI RS E R 2 L) B L TR rh SR RIS I G A s
RN B, 57 EARXTARRE , 24k T v (B A 250358 A% 2
BT , 035 2 R 2 B AR X i/, 0 D) R 2 e R
AN 2 F B ORI , TR DB 158 25 . R 22 ik
AERE DR A A BRI . X TR DR R o
4k, GTVnx-Dyy,, .GTVnd-Dyy,, CTV1-D,y, .CTV2-D,,
Al <£3%, A 241N 87.5% .88.3%.98.5%.98.5% , B 41N
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