B8 H3 BEEMAEZER Vol.

2024 4 6 H Journal of Fujian Medical University Jun. 2024
AEAERMRABRI NS ENIS BEMELEXNFEFSHZ N
Bk SR gl s g gEld | g g

WE: BN WiTHEERUTEEMANARESEM BB IEEX (GTV MRS,  Hix @i

P L BURM 2 T L 2 147 R e T A 7K 2 B A A A L SR IBUBRL % 4 4 — Sl PR % ARG % < 3 e J B A L R B 44 CT
K%, ERFIEITRERFEEE CER 1.9 cm B GTV, I ¥ 3 5 55 00 TF B 08 55 3 R A2 A0 e 5% 0 38 il o7
(VMAD &I, 158 CT AR RS 9 88 DR B3 20 BT R R BCE X DR B2 S5, R SIEW
SN PO R S A AR R B S 4 3 AR B TR Y R KR (D) R I 5] i (D) T 2239 <
390 o AR O X B X R R e K . Y GTV R 5.9 om W, 4 J {5 28 5 55000 1 X5 42 i 25 i K.

git IR MECF A CT fhs2 il & B OT AR X R & . 24 GTV 88 4w R 5 Bk i, 55 28 25 Bk B B ol

i FH PR3 48 IR Bt e . CT RGSEATIh 2B IE .
XER: SREMEA BIHRIT FEF
XkiRERL: A XERS:

TR R UL 10 S b R A S A R T
W RGP HESS 21 7, o R Y 119060,
TET 9 I R IR YT L e 3 5 g T R B S RO 9T
AT LT R, T8 B H A &R B
X G R AE 3 5 I L R R A R W IR 2 2R
i, 53 SO RO 14 45 R 2R I, HL A G T L £ 2 4
JEAR B X Sk sgml /5 8. 7 CT EE PR8N
G A DXHUR I RO RO R G
KB URIN B 700 o3 A 2 AR G CT GO0 I 1Y L
WA BT R I, &R A A K HAE CT
B 7 A 1 PR R 2 0 O TR 2R B ) R S A
S B ) Y S A R SR 32 1 R
BT —BC IR BT B TS A Y iR
IF B BRA AR R SRR CT fhZ AR
DRI« X J 26 £ 790 T B 45 R H 7 A S Rl s g
SEAH BT X BB B IR IR A 3 MR
U4y 453 AR M6 528 R BIF 5 G0 5 s 0T A X5
ik AR SR (iRl G gl ik 4 o o S b
2

1 MREFE

L1 BOF RBHRA A T S bl MG iR
B B AT A A LE 1T AL PR O A 52 v i A

s EHE: 2023-12-01
BETIE: WAEE A KRR 45 600 H (2021J05146) ; R4 T
A RRE R TR 3 H (2022GGA025)
TEEBAL: 1. A R R BHIE 55 — B8 B o oo o7 B 4 N
350005
2. AR A BE R KA B IR A — B B U VA B X 5K X I R T
O T AR R 3502125
3. TR A AR AR R A AR IR L RN 350005
TEZ A ATk, L, F, g
WEEE: K5, Email:23434552@qq. com

1672-4194(2024)03-0200-06

LTS A 10 B R A 4R S B R M . A
FE R 55 7K % B 4 30 10 20 S0 ek ST A A L DA
LA 8 BRI A IE AL 2L, iR R Klarity 41214k
PR3 W S 15 R 20 B2 30 em X 30 em X 1 em i [#
PR ([ IBA 28 ®)D 4. 5256 v il F i o D5 4
FRIERFR CEE 1.7 g/em®) A & BT (%
JE:8.4 g/em®) \ TAAALESBRCF (B 5.8 g/em®) Al
Bk A B CR 8.9 g/cm®) , Bk IR FH 19
3 WG Sy A — R A T, FR TS T A S [ A
AR AV T AN R A8 DRI 28 RO AN 58 4 4
[A] . 2 R 3 145 AR RS i J83 #8 [X. (gross tumor vol-
ume, GTVORFT /N AR 2Z 8] 1 R BLRDE 25
AN s WO R % SRR F R AR AR fE X GTV 5 4
TR,

1.2 MRS CT 94 8 20 el 4K 555 &
JCTER L 7 CT (1 PR L o [ R 7K 14 2 1 v a0 47
BN FWHORKT XY P G R 3 R [R5 A
0 IFHEE T B AR m (1A 3 I HE AR
MRS % X 5 ALY 5 [ o6 AT, Hedepa) 2
XFHEROEKT XY oL, Y 5 OGS 3 IR
HEB A AT 78 5 O 00 17 b 7 35 — B 30 em X
30 cm (AL ZURMEE RS, rb ) 2 1 1 o R 2 b A
FEE 1y vl T OEAT B s (B 1B,

CT H4#i% % k1 SIEMENS SOMATOM Defi-
nition AS CT #EIHL, HM S L E HZIE 1 mm,
FLUE 350 mA L HLE 120 kV.FOV 500 mm, L3944
A 2 g A PRI A A S A A e % 2 U B 43 )
XFIE 8 U7 RS A A BF AR B A
SBAFHAT CT FH# I 4 4 CT KR A% i 2
RayStation 4. 7. 5. 4 V& ¥7 i+ RI & 4 .



53

PN A A (7] 453 T B TS AR 2 X T S T R R X R 2 S U T 201

A RIMAMZEE B b £ 5
B 1 R R AR A P

Fig. 1 The phantom and its positioning diagram
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Fig.2 Two radiotherapy testing plans
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Tab.1 Target dose difference between nichrome denture and normal teeth under open-field plan
hpix /cm e/
Dinax Dinean D in Diso Dog Doy Dso D,
1.9 1. 54 <C0.01 <0.01 1.74 <0.01 <C0.01 <0.01 —0.52
2.9 0.52 —0.58 0.79 2.41 <0.01 —0. 64 <0.01 <0.01
3.9 1. 07 <0.01 —2.42 1. 89 <20.01 <0.01 <0.01 —0.55
4.9 0. 56 <C0.01 —3.33 1. 96 0.71 <C0.01 <0.01 —0.57
5.9 0.58 <0.01 —4.31 2.05 <0.01 <0.01 —0.67 <20.01
6.9 0. 60 <0.01 —5.36 2. 14 <0.01 <0.01 <0.01 <20.01
Dinax : 3¢ K I 3 Dinean P35 58 3 Dinin « 6 /N 5 Digo < EIX A0 B 5 Do = 98 0 A B 4 32 500 Bt 5 Dios - 95 %6 MR B 4 2 500 425 Dso - 50 %6 R AR 432
ZRE Dy 2% R B SZ R
F 2 JFEFIHR T ZAEARES BT 5 OE R S O 0 X A 25
Tab.2 Target dose difference between zirconia denture and normal teeth under open-field plan
hypi /cm e/
Dinax Dinean Din Diso Dog Dy Dy D,
1.9 1.03 —0.56 <0.01 —1.16 —1.25 —1.23 —0.56 —1.03
2.9 —2.06 —2.92 3.17 —3.01 —3.27 —3.82 —2.35 —2.12
3.9 0.53 —0.61 0.81 —1.26 —1.36 —1.33 <20.01 —0.55
4.9 0. 56 —0. 64 1. 67 —1.31 —1.43 —1.40 <0.01 —0.57
5.9 0.58 <C0.01 0. 86 —0.68 —1.49 —1.46 —0.67 —0. 60
6.9 0. 60 —0. 69 1.79 —0.71 —2.33 —1.53 —0.70 —0.62
Dinax : 35 K I 3 Dinean -3 50 48 5 Donin « 56 /N 5 Digo < R A0 5 Do = 98 0 M B 4 32 580 it 5 Dios = 95 %6 M B 4 2 500 42t 5 Do 50 %6 i R 452
AR Dy 2 Yo MR 2
F 3 IR T AR A A BT 5 IR R SO 0 X A 25
Tab.3 Target dose difference between cobalt-chromium dentures and normal teeth under open-field plan
22/ %
hyx /cm
Dinax Dinean Diin Diso Dog Dys D5 D,
1.9 1.03 <0.01 7.58 2.91 0.63 <20.01 —0.56 —0.52
2.9 <20.01 —0.58 7.94 3.01 0. 65 <20.01 <0.01 —0.53
3.9 <20.01 <C0.01 4. 84 3. 14 0.68 <20.01 <0.01 —0.55
4.9 <20.01 <20.01 3.33 3.27 0.71 0. 70 <20.01 —0.57
5.9 <20.01 <20.01 2.59 3.42 0.75 0.73 —0.67 <20.01
6.9 <20.01 <20.01 1.79 3.57 <20.01 0.76 <20.01 <20.01
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Fig. 3 Relationship between the target dose differences of different metal dentures

and normal teeth and target depth change under open-field plan
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Fig. 4 Relationship between the target dose differences of different metal dentures

and normal teeth and target depth change under VMAT plan
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Dosimetry Effect of Different Metal Dentures on Gross
Tumor Volume of Patients with Tongue Cancer

LU Lin**?*, GUO Yi"*?, ZENG Jiang"**, LI Fahui'***, GUO Feibao'*"*
1. Department of Radiotherapy, Cancer Center, The First Affiliated Hospital of Fujian Medical University, Fuzhou 350005, China;
2. Department of Radiotherapy. National Regional Medical Center, Binhai Campus of the First Affiliated
Hospital , Fujian Medical University, Fuzhou 350212, China;
3. Key Laboratory of Radiation Biology of Fujian Higher Education Institutions, Fuzhou 350005, China

ABSTRACT: Objective To investigate the dosimetry impact of different metal dentures on gross
tumor volume (GTV) in patients with tongue cancer undergoing radiotherapy. = Methods A phantom
composed of bolus, teeth, and standard solid water was established. ~CT images of the phantom with
three types of metallic dental prostheses, nickel-chromium alloy, zirconium dioxide, and cobalt-chromium
alloy, were obtained. GTVs of different depths with a radius of 1. 9 cm were set behind the dentures.
An single beam open-field plan and volumetric modulated arc therapy (VMAT) plan were designed. The
dose distribution to the target area with different metal dentures was calculated and analyzed to determine
the impact of each prosthesis on dosimetric parameters. Results Compared with normal teeth, the calcu-
lation deviation of maximum dose (D,,.,) and average dose (D,,.,) caused by different metal dentures were
less than 3%, and zirconia dentures had the greatest effect on target dose. The maximum dose deviation
caused by metallic prostheses occurred at a GTV depth of 5.9 cm. Conclusions CT artifacts generated
by metal dentures can affect the target dose of radiotherapy for tongue cancer. It is necessary to consider
removing the patient’s dentures or using the artifact correction algorithm to adjust the localization CT ima-
ges when the GTV is close to the metal dentures.

KEY WORDS: metal dentures; radiotherapy; dosimetry
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