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Evaluating the correlation between pre- and in-treatment target displacements in prostate

cancer radiotherapy by multiple acquisition planning CT and cone-beam CT
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Abstract: Objective To evaluate the correlation between the dimensional target displacements before and during treatment
for prostate cancer using target displacement data obtained by multiple acquisition planning CT and cone-beam CT, thereby
providing some data support for the optimization of treatment planning. Methods Gold implants were implanted in the target
areas of 12 prostate cancer patients. Each patient underwent 3 pre-treatment multiple acquisition planning CT scans and 10 in-
treatment cone-beam CT scans. The correlation of pre- and in-treatment dimensional target displacements was evaluated by
the data obtained in scanning. Results The correlation coefticient R of the displacements in left-right and superior-inferior
directions before and during treatment was 0.559 and -0.326, respectively, which indicated moderate and week correlations,
without statistical significance. However, the correlation in anterior-posterior direction was relatively strong and statistically
significant, with the coefficient R of 0.883. Conclusion Pre-treatment multiple acquisition planning CT can be used to predict
the in-treatment target displacements in anterior-posterior direction, thereby optimizing the radiotherapy plan of prostate
cancer.
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FA55 2018 4F 8 J~20194F 8 A ], T bk )y 2
B B JE 28 — BE B T Bl A E & T ORI
TN M, JHRTH B B 12 2 (R4S 68.5 % 3
[l 58~72 4 ) . W AbRE: O MR e B 5 21 4%
B, GEFAR; @ Bk & 8 5 (Body Mass Index,
BMI) 4 T 18~25 Z [a] ; B B iy 1) Ji 45 5 1 40 )it
(Prostate Specific Antigen, PSA) 4, HiAth A= # | 4= fb
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(1) BA FHZ 51 5 Di6e m] AT VMAT 1397 1 B2
Blik Synergy Jin i 75 (Hig $L B A F ) 5 (2) KA
Big Bore K fLA4% CT (f# & K F|3 2~ 7] ) 5 (3) Visicoil
helical Z& Pt & bric ¥y (LE AN IBA A, EH A2 1 mm,
KEE3 mm).
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BIT AT, R 2 A8 755 | 5K (Trans-rectal
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K HI SPSS 19.0 8 AF 4 T8 43 M o (1) i S22
X 3477 T R X MAPCT B VL B A5 FH{E A CBCT
KL EFEAT Shapiro-Wilk 1E 2430 kG 56 , K6 56
RN P>0.2, (2) A PR A IES 200, A 4
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FHE) o MR GR HDOUIMIAG 5 , #5565 7K -k ¢=0.05
Rl P<0.05 MEER A Gei 245 . Q)X EA G4
SIS R IEFT— e R 28T

2.1 MAPCT &2 LELLLFE

12 24 34 3 YR MAPCT 4 #08 X H 0 45,40 1) 7 3
A5 AR EE AR 1 R o IE A K R 4
RWoRAA RGBT AR BE AR A O
BOA(P>0.2),
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Tab.1 Mean of 3 multiple acquisition planning CT (MAPCT) registration match displacements in 3 directions for all patients (mm)

BE S
y:a0] PH
1 2 3 4 5 6 7 8 9 10 11 12
Ji4di 0.027  0.100  0.153 0230 0760  0.817 0490 0407 0657 0363 0513 0093 0475
NS 0.807  1.997  3.293  2.650 4360  3.950  2.633 2440 2930 2253 1.110  1.117  0.787
S 0203 0783 0793 0.677 1453 1750 1257 1740 0330  0.163 1243 1383 0309

2.2 CBCTRENFE
124 BETELEA AT a7 ) B CBCT K i
PR ME ML 2 i . IES R I 245 R B on A2

A7 VRIS Sk BT i AL RS B AT A IE S0
i (P>0.2). B2z, EIRTHRBORE ] LI H] Pearson
EEATASRNE

R2 REBEBELA ARG KT E E CBCT BUERFE F 1 {E (mm)

Tab.2 Mean of 3 cone-beam CT (CBCT) calibration displacements in 3 directions for all patients (mm)

BERS
J7lh] P{H
1 2 3 4 5 6 7 8 9 10 11 12
fiA4 0.800  0.650  0.437 0440  0.833  2.017 0550 0340  0.507 0577 1.100 0380  0.364
WG 2347 1873 3730 2677 6347 5217 2757 1147 3757 1577 1453 1727  0.509
KB 1260 0917 1340 0810 0.667 1760 2360  0.857 1313 3263 1263 0833  0.709

2.3 HEMESH

122 B E LA a5 B MAPCT %%
U i A5 % SF- (B A CBCT 5 vEAE A% - 24 {1 AH 56 1 43
ras Rk 3 ron . Hoh &2y Sy ) b 4555 51
S EE S AR OE , P>0.05, N B B EE MG i S
S, PR TG R % 7 1] MAPCT 2552 DL it v A5 %4
i WAk VAT R XA RS i WS O 1) 25 Sk A
XK, P<0.01,7E 0.01 A 56 7K~ (AU ) - H A7 I 2 PR Al
Gt X, T LA T — I A 53T o

2.4 —JTEFSH

240 —mEFER R [ AR XTSI L
MAPCT & Ve e 7 8 V-S4 48, A8 5 Y i JS J7 1]
I CBCT &HEN #3418, 38 4 — o [al )3 43 #4521 7]
A7+ ¥=-0.096 (F 1) +1.211 (R FOX, # b iR
#=0.683, REbR1EIR22=0.255. BRI P=0.001,
1 0.05 ARG 35 K HE T, TA R i IS A2 A5 38 1, 1.
ATy 18 ARG

242 EAMKRIE  (1)FR2EIESMER KR EIL 5 2



2 , . CT

CT - 175 -

3 A4 RiE KM EMAPCT B2 LE I #% T {EF CBCT
BOERLF T EME XM S HTE R (mm, ¥ + 5)
Tab.3 Correlation analysis of mean MAPCT registration match
displacements and CBCT calibration displacements in 3 directions
(mm, Mean+SD)

Ji MAPCT#4EVCfii  CBCTHHENI S R P

it 0.384+0.270 0.719+0.464 0.559 0.059
A5 2.462+1.105 2.884+1.607 0.833 0.001™
B 0.980+0.570 1.387+0.757 -0.326 0.301
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Fig.1 Standardized residuals histogram

0.8+

o
)
'l

LULEE SagivRs
(=}
=

0.2

0.0 1 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
S

2 FOEWBREP-PE

Fig.2 Standardized residuals P-P diagram
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