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Comparison of optical positioning system and cone-beam computed tomography on positioning

accuracy in radiotherapy for nasopharyngeal carcinoma
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Abstract: Objective To quantitatively study the differences in positioning accuracy between optical positioning system (OPS)
and cone-beam computed tomography (CBCT) in the radiotherapy for nasopharyngeal carcinoma. Methods Twenty-one patients
with nasopharyngeal carcinoma who were admitted to Nantong Cancer Hospital were enrolled in the study. All the patients were
immobilized with thermoplastic head-and-shoulder mask. Before CT scan, 6 OPS infrared positioning balls were affixed to the
mask. kV-CBCT scan was performed to validate the positioning errors before the first treatment, and the couch was then shifted
according to the CBCT validation results. The couch shift when using CBCT and the deviations detected by OPS after couch shift
were recorded. The positioning results of the room laser system and those of OPS were recorded, and then compared with those
of CBCT which were taken as the reference. When the positioning errors were no more than 2.0 mm, OPS was considered consistent
with CBCT in positioning. Results Compared with the room laser system, OPS remarkably improved the positioning accuracy
of nasopharyngeal carcinoma radiotherapy. The consistencies between OPS and CBCT were 95.2%, 71.4% and 100.0% in left-
right, anterior-posterior and superior-inferior directions, respectively. The error caused by the bending of the cervical vertebrae
when the cervical vertebrae was taken as the reference point in treatment planning system couldn't be avoided in positioning using
CBCT, which led to a large deviation between CBCT and OPS in anterior-posterior direction. Conclusion OPS which achieves
real-time, accurate and rapid patient positioning can replace the room laser system to greatly improve the positioning accuracy
in nasopharyngeal carcinoma radiotherapy. OPS also has a high consistency with CBCT in positioning in nasopharyngeal carcinoma
radiotherapy. Moreover, OPS can be used in all fractions.
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Fig.1 Overall workflow of the positioning in nasopharyngeal carcinoma radiotherapy
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Fig.2 Positioning errors of 21 patients with nasopharyngeal carcinoma
in x (left-right), y(superior—inferior) and z(anterior—posterior)

directions

h T BFSEIE S 5 1 B 22 S Bl B B —
)25 T RBE KB, F 3 B8 TiZEE CT IR
FR) I 0 P R0 R 1T T e g 20k oA -l e g oo T
4 WoR T #H CBCT B0 1E AL B AL &, [
ZIBR A CBCT B £ 1) A9 1% B9 b0 . CBCT fiff

FH B2 W PE LA, B8 A 1 1 228 O fE TR CT
PEIAG f 72 A7 B Jee A7 2, P S L3407 o i o ) i 4 2
300 Jie g v IO 32 A S o i g 4 2 2 () S T i o
WP S5 ), E 2 S5 R g o 96 7 7 S MR DX I, A X 25 A
WY 5 AT DR Az aa 3y, o) g v 0 e R 28 2 2 )
S ARRIPESS R . 1 B OPS #E AT i B o A0 AHE
B i G 56 , 2 TT DA S A7 S MU 9 e 457 &, B
{005 T 4% S0UHE B 25 T A5 1, OPSATH A& 1T DA S B R
SRR HEMAE AL . Z5 i, CBCT A1 OPS 7
JEEF Ty 1) B o A — BOME SR AS 2 R SO 1R il S R
1Y , OPS 7E & WA I 425 0045 B J7 1 Lt CBCT B ELAR 3,
(B AR B A, PR FERT J7 1, OPS KMETS 2230 s,
IMif CBCT 42437 K 2475 % 10~15 min, 1fij H. OPS &% fiE
FEABAT , FIERL B R IIKF- T .

33t 8

IR TT B 28 3 ARG HE T A, b rho 1y
S 57 AR B TR ARG i B B i RO R T B R ()
FEHTHE , I 2K E R A A 5 IR T ROR I G A I
W o ARSI OPS Z G AE S Wi S IR 97 T T A7 2
PR BE AR SE , H L RN 2 IO E 13 &R 48 S CBCT iff
AT, 45 5 s OPS TEAR A AE U7 TH 5 CBCT 7R 4
A 1 R AR 5 1 — ek

X BT R T A AR 2 5
FH CBCT #E47 NS 5 2548 A 35 T AT TSR AR 22
Xof 1 2 ek — s Y B A 0 ) 5 BT Bl e . fR
TG R, B — M — Al FH— K CBCT LA
SEEURE WERR AL, IF HOB S AR YT R b ek Al
CBCT "', A SCHE H 19 OPS & 48 ] LA 47 SE T
RO IR, IF HILFAS o5 FHAR S [H] 43U 836 7 B
AT EAE ] CBCT #EAT RS 1AL, 6k fo 8 3 57 3]
ANLE R R, B RS T R EIRTT
FIEEA NG B IR T 24

ENFOCEN RG34 B RO T4
HEAT RE AT AT AT — A F B 52 WO ZR 1 i 25 #8A v]
RERBUR R 25. M2 F,OPS R A
BeER A, B B m bt T . 5 —
CBCT 7t FH b 2 v LA Aot 1 N B A 4 AROKF-
M T NG Al 28 0 | B A 55 2 B KT ) R T A
Fi ] 45 DR 26 #0047 AT R 0 45 S 1 L2 W, 1] OPS F2 %2
W ST R RRAL IR AL, i A B AR R (1R
22 LT BEEANTT S

SR, OPS 76 S R U P4y TR AR
AR, T R PR R R R AR S
CBCT A& =iy —2t: . X FHU7 B & 5, OPS



- 166 -

N e

538 %:

TEWG RIS E B BT L i

a:CTIEME

b: CT UL E

B3 EEEMCT EMFMIRE

Fig.3 CT front view and side view of a patient
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Fig.4 CBCT front view and side view of the same patient
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