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A new phantom for measurement of radiotherapy dose and geometric distortion for nasopha-
ryngeal carcinoma
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1. Department of Radiotherapy, Guangdong Hospital of Traditional Chinese Medicine, Guangzhou 510006, China; 2. School of
Biomedical Engineering, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To design a new phantom for measuring the radiotherapy dose and geometric distortion for
nasopharyngeal carcinoma (NPC). Methods A thermoluminescence material highly sensitive to radiotherapy dose was used to
prepare a U-shaped cast of the head and neck that simulated the size, profile, anatomical structure, and location of the head and
neck tumors of patients. The components were assembled into a phantom for measurement of the radiotherapy dosimetry on
the head and neck and in the NPC loci. Using this phantom, the three-dimensional geometric distortion was measured after
adjustments of the modules. Results Compared with the conventional phantom for measuring radiotherapy dose for NPC, this
new phantom allowed precise adaptive adjustment for individual patients for accurate dose measurement. Compared with the
conventional phantom for measuring geometric distortion, this phantom provided more models and more variable
arrangements for measurement of the distortion degree to improve the measurement accuracy. Conclusion The new phantom
that integrates the conventional dosimetry phantom and distortion measurement phantom can achieve more accurate and
convenient measurement of radiotherapy dose and geometric distortion in NPC patients.
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dose for nasopharyngeal carcinoma; 3: Safety lock
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Fig.1 Structure of the designed phantom
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Fig.2 Module for the radiotherapy dose measurement

for nasopharyngeal carcinoma (the red)
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measurement for nasopharyngeal carcinoma
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a: Cylinder covered with thermoluminescence; b: Size-adjusting
module for neck and head; c: Cross-sectional view of vertical
adjustment module for the pharynx; d: Lateral view of the

vertical adjustment module for the pharynx

B4 BIREFISNSHME
Fig.4 Module for radiotherapy dose measurement of

nasopharyngeal carcinoma.
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Fig.6 Safety lock (red components)

B S SR/ T AR R AR e N Sk S R /N
BB 5 D OB R B A e M RN e 2 R T
BLZINEEE T B AR, A A T )
HRSFMAASE 5 E - B TR 7 1464 7 R Ak B BRI WS 5
i I0 SRR B A R ISR R G A D
FRIFA R, B3 S AU e S 7 1) A2 FRLG R 2

Sk P AR 00 7] a0 2 4 ) 2 2 IR B AR ] DA
ST w0 AL AR A AR A AR R ()%
POBE 4 {8 T VRO A 4 (8 R4 1 /N e, JEL I
F/INGL 5 (2) B 300 /NG B A R RS BB 7 48 (1R
BWEEN—EIK; GOKBESE B CIHRER S &
T U AR R (A G AR S P AR e R Y
REHCEC PR 1T Sk IR/ N R T BT ) Bl (2R
D ; (4) 2L, SR 2 2 26 58 1 (K1 8) .
2.2 CT/MRIE&JLAGEENE

PRI E T CT/MRI 4948, 15 AR %0k}, 8
ALK CT/MRI R B 8 RN A AR Y
(i) P B 0 i ok, SRR 2 A B , 5 S PR BUEAE L
B Ay 25 BV AT A5 AR Lt BIAR
CT/MRI 434t o 1) MG 5 S bR IR A i i 22
R AT A2 3 AT L ROy b A5 0 g R/ VRIS

E B Achi
R:egu ; a‘t; Simulation of Ra'l::l i;et\i‘:n
R radiotherapy
structure dose
C D E

E7 SRR

Fig.7 Flow chart of radiotherapy dose measurement for nasopharyngeal carcinoma
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B8 BREFIEHFARRER
Fig.8 Assembling of the modules for radiotherapy dose

measurement for nasopharyngeal carcinoma
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