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Abstract

Objective: To investigate the role of cone beam computed tomography (CBCT) X-ray image-guided
technique in intensity-modulated radiotherapy (IMRT) for rectal cancer. Methods: The clinical
data of 15 patients with rectal cancer who underwent IMRT radiotherapy in the radiotherapy de-
partment of Rizhao People’s Hospital from January 2022 to June 2023 were retrospectively ana-
lyzed. After the patient’s treatment positioning was completed, the CBCT X-ray image guidance
was used to obtain the scanning image, which was matched with the digital reconstruction radio-
graphy (DRR) to obtain the translation positioning error in three directions and the rotation posi-
tioning error in three directions, and statistical analysis was performed. Finally, the role of cone
beam computed tomography (CBCT) X-ray image guidance technology in intensity-modulated ra-
diotherapy (IMRT) for rectal cancer was obtained. Results: CBCT scan was used to verify the posi-
tion of 15 patients. A total of 375 sets of X-ray images were obtained, which were registered with
the treatment plan DRR respectively, and then the setup error of each treatment was obtained. In
the translation direction, the translation positioning error in the Y (head and foot) direction was
the largest, and the positioning error was (2.245 + 0.709) cm. The X (left and right) direction was
the second, and the setup error was (0.623 * 0.203) cm. The Z (chest and back) direction was the
smallest, and the positioning error was (0.492 * 0.163) cm. In the rotation direction, the rotation
positioning error in the RTN (left and right) direction was the largest, and the positioning error is
(4.333 + 1.121) degrees. The ROLL (chest and back) direction was the second, and the setup error
was (3.94 £ 0.809) degrees. The direction of PITCH (head and foot) was the smallest, and the posi-
tioning error was (2.94 + 1.195) degrees. Conclusions: CBCT X-ray image guidance before treat-
ment can observe the large setup error. Radiotherapy after correction can further reduce the se-
tup error and improve the accuracy of radiotherapy.
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f@RE[2]. WEFERM, Zifmsbkt. MER BUTRN. BR. RERS 2 ER LA TR YT (Multi-disciplinary
treatment, MDT)f45 20 m] 00% B 1297 K P (3] MUT/E N B 43 it P EE — I8, EH H
BI[4]. BN AERKIA S TRE k. B ANREEALNR Y, PHETFEEE— RIE LAY
ST AR R, I T AN = 4E1E % (3D-CRT) 80T BOARAR MEM B B b 7 & A, ELIA YT R FEAR M
TRIE. TERUT IRIRSE B, #HIRALRZE, RERIEE, AR AR [5]. IMRT AT LURGFH:
2 ] e A DX RH ORAP R AL 2R, I HLAERIR YT I], 3R SR IT ROR, A HEAR R TR LT Z 434 (Cone
beam computed tomography, CBCT) X £k BE 5 S H AR R Hm /DA iR 22, & BUTHREE, [FIR s
BRI IR AT, koD JE BB R 23RN f Je 2 B IR AU &, BRI OB, i — B4R T AL ANHIF FiE
#2022 4 1 A % 2023 4 6 AT HEW ARERBEYTFHAT IMRT J657H) 15 6 B S AR X 4, i
ST IR S H ORI AT [ S M, 3RS CBCT X S48 % 51 S ARTE B IMRT U7
MfER

2. ZINEH*E
2.1. BAEHR

BB ST 2022 4 1 H % 2023 4 6 AT H BT AN REBEBUTRHMT IMRT 1697 1 15 6 B e 54 1)
IGRBERE, FHrRr B 11 6], Zofk 4 4], FRAE 30~79 B %, PHFER N8 X .

2.2. M FOHEBRARAE

PANFRAE: FTA NG R FARGHREM L R IKIIAEIR (Karnofsky performance status, KPS) v
5y >80 75 LI EAADRMFEN. HEIhEE. OMTIREIER : ANHRTARIT YT
HElibriE: et 5 TSN SZBURTA YT+ BEAE IR i B R A Ao T 2E =ik

23. BIRAZE

SENL T BEAENTRZE b, S E BYSkRL, XUE BARBCT SR, R A BB A i [ 52 6]
[7] [8]o IEH FRFHCRAS T, A H K RIH RFLAZ 16 HE 1T HAHL Z = fi 540 € 7 HL (Brilliance CT Big Bore)
R R B A SR 2 ORI BE (AR R T AU ), T2 S 25 s JFaGTRE Bk, 80~90
s FIREERIK I, — UGS 75~80 mL XFEEF, IR 2.5~3 mL/s, MRS NE LR 120 KVp. B HLE 400
mAs. {3##)Z /5 5 mm, FEHEVEE DY —EHERIRE B, RTBE X n] S, R A B R ARe [9],
AR E UG CT BlIE A% 2 Eclipse ¥597 11 X & %i(Treatment planning system, TPS) [10].

BRIX 1R B B IR E . FR R RIHE [X (Gross tumor volume, GTV). Iifi #E X (Clinical target volume,
CTV) 1 Je A B IR B — AL 96 K KA f5 2 TARBE IS 5 75 v, AsUs W24 CTV M GTV
TE R JG (AP) Zi A5 (LR) WY 7 1 ¥ 51413 7 mm, Sk V7 1) 35 574175 10 mm, 3845 01 Rl PRAE X (Plan clinical
target volume, PCTV), F41L & Bl AH AT 2H 23 S B 175 & 2 1 %2 . fio St 2% B (Organs at risk, OARS) ELFE i H 3k .
JBEe s,  H e R 3% B 1) I 3 A [ Brdm 5 SR 5 5 2% 51 23 (International commission on radiation units
and measurements, ICRU) 83 5 S04 52 56 i«

T Wt GRS v B HL %2 Vital Beam [ ELEGINGESS, JBUT TR R SR B %A F
Eclipse 15 A, FIE TSIy AAA 5k IMRT THRIR A 52 B A M 7530, 5RlE 208 600 MU/min.
NAURGIIRIT 25 427, PCTV K4 J5 7784 50 Gy/25F (175 iy, 1 ¥k/d, 5 difl. PCTV FEEF
95% LA b A4 RR 3 A5 I AT B T — . 218 ICRU 83 5304 , i 7 & AR F1 & J7 Il (Dose-volume
histogram, DVH) A5 & /0 A KPPl 11 &1 o BOE =L 52 18 50 Gy FIRFR (5 4R R 20 b < 5%, JBE 52 1 50 Gy
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AR 5 2R FLE 0t < 50%. YRIT TR 58 i H 28 B2 AR % 5 s ifd@ el TAE s iR 7 1HRIANE
I7 BB 1 K B U 1% (Digitally reconstructured radiograph, DRR) 73 BIA% 45 V4 77 I 2% (Vital Beam)Fil
CBCT X Sk K& 51 S &%t

2.4. WRIERR

BITALBIIEF A CBCT REEMH, HIUAITHENN., MBI, FINILFEZE, B AR b ke
B S REAE A AR, B0 5E RS R CBCT X ST EIME 51 5 R4k AR H#IEE, 5 DRR #HTILHS, 15
tH 3 AR TS A 3 ANTERE 7 R AL R 2 . BUECREE S MUALI £ B0 I 41 e e 360 445 (11 i -
—180°~180°5k 180°~—180°)=liAT- & 200° ) H ik f1 FE 7 s ##, 1 &40 B A7 I VT BC AR AR o
EIG BT #E 77 TR A 2R T K FEI E RO HE,  mT DUk G AN A KT 22 e B R ) e 22 o PRV 4 V0 R .45
GTV. J g R N fa KA BRALRZE T M@ U TR X (72 ) Y Gk ). Z (1.

) BeEEJ7 RN RTN (. 44). PITCH (Gk. #). ROLL (fi. ).

25. GitFALE

KH SPSS 24.0 Geit B AF AT oA, THEBURIA X £5 8K,

3. &R
FEEE—RIERER

15 ) B A B IGUE SR A CBCT 4393, L3RI 375 41 X B4R E%, /35157h)7 % DRR EIGECHE
BB IRTT FHEORZE . Y Gk ) TIPSR AR ZEBR, $B0712 22 8(2.245 £ 0.709) cm; X (£ £7)
iR, $EAIRZE9(0.623 £0.203) cm; Z (il 15) 77 e/, $B4711%25(0.492 +£0.163) cm, L7 1.

Table 1. The positioning error of X, Y, Z direction (cm)
F 1 X\ Y. Z FERRALIRZE (Cm)

Jit

X (. )
Y (k. )
Z (B, )

0.623
2.245
0.492

BEBLRZE

0.203
0.709
0.163

REWAE

RKE

1.02
3.6
1.02

/ME

0.28
1.17
0.35

RTN (. A)FRRBEHEEM R ER K, AR ZEAN(4.333 £1.121)°; ROLL (. &) FHKRZ, &
PR ZE9(3.94 £0.809)°; PITCH (kv )7 mif/)y, $BA0RZ)9(2.94 £ 1.195)°, WL 2.

Table 2. The positioning error of PITCH, ROLL, RTN direction (°)

%2 2.PITCH. ROLL. RTN FS[EIEARNRE()

) ) ) IRZERAE
77 ) RYiRE BEHLIRZ
B RAE 5 /ME
Pitch (Gk. ) 2.94 1.195 5.3 0.8
Roll (i, ) 3.94 0.809 5.6 2.7
Rtn (£. ) 4.333 1.121 7.1 31
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AT A G, W DGR B K B> SR PIER . X T ARATFARR B, v Lo
R TT R 4R /MR B, R E AT K. U - ERE T REATER KRG, T
A=A B e AR T BT AT o BT DABE AT RN 3. REA I 70% R A TR IR T I AR
AT U HEIBTT, 20 40% R B et U eI 7 R A . DR 0T 78 R ¥6 7 mP B A7 B 4 0l
PR A EEFEAR, BONEZ. HBOTRAMIFARE, BAXEN . BIFER/N JEEEE LR 251
e, T HIBT 0 AR R A A IR A R

BEA B 2B 5 5 TR 0 R A LB B2, IMRT 1B —Fh RAE 20 4l 70 AEARHE
P PHARRN 24 O IR R, THAEE R IRARBOT RS BARETTIRAHE. 55T
FORMLAEREXOE T BE AT & 3 B RARH, wT DR S X A 220080, TR T O 2RI 77 & 43 A 1
PRFIEE b, W] DL G AR I AR G S 98 o IMRT (EAE X 157 E(PTVD mean). #[X /Nl &
(PTVD min). #EX & KIS (PTVD max). #LX & HFaE(Cl) LA X 3 5138 4(H) 45 T 3D-CRT [11].

Jir IR T R R RURREHEROT , B FE rp B3 A7 1) B AT 1 5 — O A S T S R e T A
RN R 2 —[12]. AR E S FEURE AL E WML, 1RSI X Bl & M8 5 3R | oy, A
T R X A 2 TR R, DTS i 88 = 2 kR R R (R AR . R B R IR T ROR, kb
BALRE, RERENRETE. GO RERY, RBEAEMEE + CBCT B4 6D iaITIRAESE iR A0 A5 &
[13]0 ASHIF 5 R F 18] 5 20 SR R K 5 e 1) R S R S P T 5 Pk 4 p) i s 7 X o, iz B CBCT 3k 1311
B 5 RIE 1) DRR BURRECHE, KA PR A 3 A CHAE AL 1 5 R 5 B PR AR 22 . 1 IRIBTT R
IR X 328 BIG 5] 3 500F 38 IR T IR, TR SEa T, AT DMRHRSE X AL E . K/, Yu R
E BB G F IR FELRIEEIE 5] S G LT, X G iE B T R N X IR L, DA
/NS TE H A Z AN 2 BEHE A

AU FAN S FE AP b AR R 15 BhIOGAT SE IR AL, A IF4RALR 2 5 R IR 77 #5467 1% 22 LA
Y Gk B RBCOR, BT RIRZECL RTN (£ )RR i 51 iR 25K R R ] e 5 B
RV AR B AR S SR PR it B R A R . BRSO, A4, BALRE
b2 | R B s o NN TV W= VR s s 102 30 AL P SR B2 Y AT PRt 4 G NI S/ID(ER Ry R
[14]. B¢ X HIAHERE R 2 BRI NS SUE FHEAL, DARRm MR E L K, SECEE M BRIE. el
RO IR Z IS A B, AR, Bef 7 B R E LG PR E, R miEfiRzE > 2°
I, BEX AR KA 3%~5%MA8M. [FIRF, Bk 7 BN RZES GTV MK R IEMSS, GRS M
g1 R E A [15].

g LA, CBCT X HLEEGHI FHEAGZH T EHE IMRT FIHEALL0UE H AT LA B MEAL R 2,
PEmBYT PSR . R CBCT X 4 BUE 51 S HEORLE BB IMRT 807 2 R B E 1. #il
BAFRRRT 2 BT 5647 CBCT X SR 1% 51 S HEAT #2407 B0
=

1l 2 F A R K (tsqn202211380) ,  Hl X H 48 B} % %k 4 (82002083) . 1L AR H H AR A4
(ZR2020QH004).
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