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HE: BITZETHERIRCT (CBCT) M =4 E &2 H ARTELIOMBRE M W BAHETT (SIRT) AR AT AL F, Xf
TR B R AL BBk RIS E . ik BB H7 2022427 H £20244E2 A 1 81474290 SIRTAR BT PR
B 24450 FFF JE 06 4 o B 2R 3 R o %o BB B IR B I 3 B (DS A) -5 CBC T = 48 i A7 VR 1 e B 3 I if. 7
BRU/NREF TS R EHERE. &R 246 B F5 P I H 254 KR H R 1440/ RE. &3
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Abstract

Objective: To explore the application value of three-dimensional reconstruction technology based on
cone-beam CT (CBCT) in identifying tumor-feeding arteries during the pre-operative evaluation of
yttrium-90 microsphere selective internal radiation therapy (SIRT). Methods: A retrospective anal-
ysis was conducted on the data of 24 patients with liver malignancies who underwent pre-evaluation
for yttrium-90 SIRT between July 2022 and February 2024. The detection rates and accuracies of con-
ventional digital subtraction angiography (DSA) and CBCT three-dimensional imaging in identifying
tumor-feeding vessels and tiny lesions were compared. Results: A total of 25 large tumor lesions and
14 tiny lesions were detected in 24 patients. The positive detection rate of tumor-feeding vessels by
conventional DSA was 41.7% (10/24), while that by CBCT was 100% (24/24), and the difference was
statistically significant (P = 0.0016). All 14 lesions for which it was difficult to identify the feeding
arteries under conventional DSA were diagnosed by CBCT. Conclusion: Combining CBCT three-dimen-
sional reconstruction technology with conventional DSA before yttrium-90 microsphere interven-
tional therapy can significantly improve the detection rates of tumor-feeding arteries and tiny lesions,
which is helpful for optimizing targeted treatment strategies and reducing the risks of complications
such as ectopic embolization.
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1. 5|8

2 90 (90 )R £ A% A TR T (STRT) T s oAy e ST P AU S A1 e 1) B 2 =3 B vy B 2810, B
TR BT M8 15 52 (DSA) I REdR it — 245 FMR, XE DU HE U] 25 8 M A bR B I sl ik« 5 Tk
NARREIAE (U0 S+ 3 Bmshiik. RHBESNKEE), KT BUSCH M A BUIH 38 55 ™ IR AORE ;s [FIN, A IFAT
B AL R B S 0 IR 0 U N T R AR XE L, BRI YT L AURCOR IR FZ R P IE W S22, GRS, HETR
W CT (CBCT)FEA MRS B 1 AR A i 3 BMR B =4 A2 [1],  RENS SR M7 3 2 7 b g ik ofn ) ok A FL Ay
Ir3Ce AWTFUIREE > M T JBEHESZEC 90 SIRT 677 MIRFAE AL R B BRL, BEHECH M DSA 5
CBCT =4k B BORTE AT PAL iU IR S A A A 22 57, $R CBCT R ity T RS HE R S BRARIF &
S DA A 11 A B B 2] -

2. RS
2.1. HARMR
AR FT B AT 2022 4F 7 H & 2024 45 2 H TAm 44 ORI B2 B 32 524 90 (90Y)fulteR iz 38 14 P ik
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SHYRYT (SIRT) [3]61) 24 ISt b g s Beokt, ek, 55 21 48, 22 3 49, 2 W JF A R e e (A 12
%, WG B IR A 16, WO RE 1 6. 8 36~71 %, “F35(55.79+10.86) % ;
Ji e I A% 3.5~20.7 mm, “F#4(10.26 + 5.58) mm. {7/F CBCT 5% M DSA AN —5(, 75245 99 #t—5
BRI 14 %, & # DSA 5 CBCT W38 xJ T it i i & i iR I W& 89 10 1

2.2. RS

2.2.1. SHitRE

DA (SR M 1297 FE (2026 4R [31IGIRIZIWIFRIE RIS, 20 %8 I E A BOA Ji5 98 BEIE SE 1 S K
PEFHE IS DU IER SWArHER 2T © XA A B BUF S BT R, W& 20 H
2 BRI W TR S Im RIS Wi R VP, WRF 45T EAE <2 om, MESRIZRLILIR. WA SR B 3
BALHIER 4 AR LW, TS ERZ 2em, LB 4 NEGESH, R AR RS W R & 1S
Mz 1A @ A K N S BT R R S BB, B A T 9 G451, {2 AFP FHs, 58
RGP R B 38 AL R IR U U8 24 12 Wb 2 /0 — TR & R R R W, IR WA
JFIRR S o AL T I S0 P P e ok S i M PP 4 i B2 T 3 B A

2.2.2. ANSHBRIRE

IINFRAE: (1) BP9EE H AR IR E > 60 Gy (TNR > 2); (2) MM < 70% ()5 4:1%<25%-
25%~50%- >50%3EATIZH538T)s (3) BEAE TACE VRJ7IkE < 2; (4) %52 90Y A 4~6 JE {5 VAR EkK %
B (5) THAEM >3 4H.

HEBRPRUE: (1) ECOG >2 73 BBl ik 2 I 25 ThRE =k . (2) FFINEE Child-Pugh C 2%, ™ ThAEREMS
(MR METEPEREK . FFESEEES) . (3) kgl IERIBt M IhRERarS . (4) BINAEA4(Cr>176.8 umol/L
5 CriffR%E <30 mL/min) Bl REA 2 [BKE /> <60 mmHg (1 mmHg = 0.133 Kpa) SR <90%)].
(5) BIHEEG HAREA = (6) Mg 2, HIHIAEAFRT <3 MNH. (7) 1TEIKET A%,
M2 & > HAREL IE . (8) ANATLIERI TS - Bk i st sh ik - B Mg sk it. (9) FfisB ki
W7 > 30 Gy R BRI > 50 Gy. (10) HAth: fnZetd, wsliio 4o, ™ E e )i f.

23. RIBRFRES=HERS

K H KA F UNIQ-FD20 M i 5 RGHAT FAR GG . W E R R G, 283 bk 2 )
B, B S BMS E IR RS B sh kO S sh ik TG sh kel 4y S0 sE s 82 b . E4E &
K DSA &G, SERMAEHHTHEIE R CT (CBCT)H#i. &A% 1:4 & 1:22 LI 0.9%S AL BN E iF
B, VESTVUHEARYE M SR E N 1.5~4.0 mL/s, SFHFEEL N 15~22 mL.

PRI B et 2 T TR, 18 HERE G2 (MIP). -1 #E #(MPR) & AR FIL(VR) %
MG JE A B R AR BT =4 2, DUR O B s I 25 0 IR R i s bk 23 52, FFHEE I AE B SR
M) = fEY) A A 4] [5].

24. Gtk
K SPSS 26.0 Gt 3k A5 B BT 40 M. THECEOR DUIECR 4 e R, 4RI ELIBCR A 2 A 56
B Fisher fiIME 2%, LLP<0.05 N ERASITEE L.
3. ERTH
3.1. — &R
AT IEGIN 24 B4252%4 90 SIRT 697 IR R s, Hodb 55 21 49, 22 3 f9il; 4F%(55.8 =
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10.9)% o JEURVERTAIARE 12 7], S5 ERRTERE 11 6, BFIR 1 6. AREAR TG 22 B 45 51, K DSA
5 CBCT AR R W& i f9)3 2y DSA ZH(10 ), ¥ DSA Joi% B4 L4 1M 75 CBCT HiBhifiZ 15
N CBCT 414 By, PALEHEMER . F8. BMI. FHRE F(AFP)K P e K A% A BEAT: F P A s 2%
SRR, ERBILEG IR (P > 0.05), EAEWHEMLE 1).

Table 1. Comparison of baseline characteristics between the two groups of patients

1. MAEBRERLFRLE

TiH - DSA #(n = 10) CBCT 4i(n=14) P1H
% 21
A, %)
8 3
FEW(x+s, %) 55.79 +10.86
BMI (X £5, kg/m?) 23.56+£2.62 21.39+1.92 1.000
AFP (X +s, ug/L) 1374.99 +115.79 1379.54 +103.85 1.000
e R ( X £ 5, x10%/L) 7.96 +1.43 6.91+1.74 0.059
B8 K 4% (cm) 10.26 +5.58
Jif IR 4 4% (cm) 7.35+3.10
X &l 17
BEAE: AT A RHF AR
o 7
H 3
R4
o 11

TE: PAEIY 1.000 RosfE LT EdE 2 1F T, BRI, (EIFAEWRE R R 852N Z 5T

3.2. BB o) M0 A2 iR Vst 48 B R B 8t

24 B B FEARFYI 12 W 3L 25 A F Bk . 72 MR At i B B IR b, H R DSA B BE A H
N A1.7% (10/24); MRHEE T CBCT W) =4EEBRAL PR, Frd 24 B 838 1 i eg #8 [v) 108 25005 1 2
A, K HERIE 100% (24/24), P& B ZERBEA AR (P = 0.0016, W% 2). 4k, @A
CBCT i, LHINKILT 14 NMEF I DSA #244 F R BB M Wom IR, RS T 51
TN Ak PR B o 7 TR I T S e I e A 4, CBCT A HE 4 23940 T M DSA (I
% 3).

Table 2. Comparison of DSA and CBCT in the detection of blood-feeding vessels in liver cancer

%% 2. DSA 5 CBCT XAtz I B4 B xTEE

DSA £
P A
[KEEE B
[KEEE 10 14
CBCT iz 0.0016
9 0 0

ITHHEA NIRITH) 24 B8, KA DSA KA (R (25 MR H RN 41.7% (10/24), RHIET
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CBCT 1) =4 PG A B 45 AR - 8 At 1 af A PRI ASE H 23600 100% (24/24), W LU ZE 3R it 73 3L,
Wz 3 Fiome

Table 3. Detection of primary liver cancer and colorectal cancer liver metastases using DSA and CBCT techniques

% 3. RA M ESIEEREE DSA 5 CBCT HAKHIER

DSA # il 2H CBCT #:l 5 DSA #6754 P {H peXiak
JEUR M T 9 4. 11 10 0,103 11
e JFF A R o 4L 13 14 ' 13

3.3.DSA 5 CBCT XBhJE i 4t 5 B EE BN EE 1)

DSA Ififit 5% 777%: DSA 437444 Takayasu Z5[6]119E DSA /387y bIr, Mgt =% &
JilIRFAN

R R R 5 e i B e fEDSA 5 CBCTAL HY

Xt bt
15
DSAKS I ZH CBCTH: I 55 DSAKS: W 7% SLiEg

mEURVERRE A w i T R A

Figure 1. Comparison of DSA and CBCT in the detection of primary liver cancer versus colorectal cancer liver metastases

E 1. BEx 4t ESBEREREAE DSA 5 CBCT it

A3 D). RIUNEEA PR I XA SRR e te s Z At A2 9h): RO MR, (B S5
gty TR Z): RIUNBETCHNR ML, ST SE 5 R e (o

RHEAR TR, ATV, ARE 2 SRR B ik B E Y B A R LSS .
DSA TEHI TR NIKI 55 52 48T IE# Bk 3, SEBURIZ R E 2 g a2, & 3).
MR CBCT 434 Je =4k 5 i fo AL BRAE R, 15 30 AR T 110 52 15 e T T 301 28 B 28 I A8, RS v TRU0 I (dn
K 3). BEBaa(LE 4), 6 E MR, CBCT dMBa iRt i £ 8 =4 &= mEE, B
SRAN TR DSA 4ET I R PR, S0 Tk i it A 2 T A R AN AU

Table 4. Comparison of DSA and CBCT detection performance based on DSA blood supply classification
# 4. DSA M5 EITF DSA 5 CBCT 1 RAIELER

DSA 7% DSA 4 CBCT 4 LAY
AR 11 15 %

Z Mg 13 9 2
=i 24 24 48
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Figure 2. The DSA blood supply was graded as hypervascular (Grade 3)
[ 2. DSA M5 RAEMBE3 K)

Figure 3. The DSA blood supply was graded as hypovascular (Grade 2)
3. DSA M5 R AZ MERQ2 K)

AL DSA VAL E L BT e I i v i 26 42.31%, CBCT fnill #Eff =N 57.69%, T DSA
K, PR GERE H CBCT =4k 8 g R TE & i 2 b e B8 i B & i) Sl B2 W

TEIX 24 Bil#:5% 90 A NIRYT HIERE T, AF1E 2 MR A7 3 KA LS 78 T B A R ELI R L, 18
HEAT IR g R S K R U, 2% 5 52 B4R TE 8 FF Bk /3 SC T4, A NEBR AR A 75 BT 2 VORI ¢
UG5, CLWIRRIHR 3R Sk, X AT DSA 7EK 25 AT 8 i sl 2 FRis R, L 4,
AFEAE CBCT Bk & 5, 15300 =48 )5 A FE AL T I 5245 vT LTS M th 57 B SR g, LA 5.
I, S5 DSA K &AL, CBCT BoRAI UM B CBCT 351 = 4k 5 2 Jm A BREAR, KK n e v 77
I 2 W7 BRA A e R AU
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Figure 4. Conventional DSA angiography revealed tumor staining, with mul-
tiple hepatic arterial branches supplying the tumor lesion

E 4. BN DSA BETAINMERE, SIS XSS5 MERL I

Figure 5. Tumor staining was identified on conventional CBCT after three-dimensional reconstruction processing

5. ## CBCT = ERAMBARIEMERE
4. it
4.1. FRREEAE B S 20 i AR B E S

FFJ (MR A B A%, F B AT SRR . TR R A I 0 = ot 2 36 R FEF s ik 10 e Mk X0 A3
Mo TIERFRKAEE ML 3 ZEAE R, Pkt R R s ISkt i = ZEAE gk R 0, Mg 0 AL AR BE AR 7]
T R 2R e B IR AL I o 25%~30%, [ TERIKAE LA &7 70%~75%, e i 2 i AL i i s A A
Ao JH A A i 8 BRI 7S - Saitoh 55 SR DLR(8], s ik i A2 sl Bk Mg in 2 gk 2% 1. &y
PR B A T RK IR BT M8 AR i, AR KRGS, ek BT IR H R E Eh, Hialulid K.
SRR M L, RN AR SR A AR M . R R R I, e AR IR 1) Bk
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M MIERE T 2 S8k A8 PRt il W A FERE T % Z 8 2 ik S 0] 9 T 8 3 b 9078 R R0 S
Forba L T AR S L 0 i RS K (9] (101 Bk, BEE BR Rt R 8RR T T3, e I
A A PEAL I, RV ER AE [EA B ik DA AN 0 A 0 (B T TR B 100 A 55 ) 2 5 5% o P ggd (7 2R I S ] 78
JFFAE 22 09 A0 R R v, R () I B 0 28 R R AR R A FE R 457110 R PR SE AT A8 1, g
BERICATTE KO 32 RS T — BRI R (0 e R, TR KRR R s, R AR
NUUFEI K IR HE R A 3 TR KR b 78 28 58 A AR 2l ik af ARpAR S [11] [12]6

SeAh, e, S5 B RO FRAE T A R R AT A T8 =4, R AE TR AL T LA 13],
H R A BN T2 NBERI IR LD 1% IE B EF14]. CRC 5 WA AL 525 48 B A FAE(15].

R TR VU3 e 8 28 ) ML 2 4 90 Tk SIRT YA YT B B S w45 A o T S0 v 89 (B, 9% i P T s R 285
B ) it R+ "2, MEMEAK, mEFHBNZE . 25808 BOE ih ) & 4 g
W o ARE A 2 L e A B8 ok 22 3R I Z AR AR, 845 SR Al A — 4 DSA A &) B 1fL A L 8 AL 5
AT PR IZBOR A . B REREHEE A ST M, MU FBEEX FER S AA 2 my7 2, BB
&, —HERRANE + i S S i S ah k. 51RO 2R A

4.2. CBCT ZHEE 2 A & 20 AT B M B4R 5 P AVIS R &

AR TR TIR, H M DSA KR B0 L M A (RS H 60N 41.7%, TiBEA CBCT —4E & 5 At
RIEEE 100%, Z53BEGITFE N FR, CBCTBHANEIL T 14 AN DSA A AETH W & N
Jikk. FIRZE RHLR, TEAC 90 HERIE RV N UG YT (SIRT) AR FTIFAL o, CBCT A6 1 7K #h ¥ AL DSA
THEREIIAN L, RS A AR T ST A R B A R

JF RS b, R R M P B 4t B s F e fe kb, e 2ok iiah ik, ATz,
AR B T A 57 4t 1 45 58 245 0 3 30 DSA BRAR BB B i R 4% 1) 40 F 6 RN S Sh S WAL B, (2
HAR A e fitg, 2B ES. M= it JOE 5 M EREIRm, 5 208 i A WA,
HERIINIZERA. M2, CBCT @ik R4S MIP. MPR K& VR %55 A0 BEEOR, w42 ftfih
T A A 2 ik K FE PRt 5 4 2 TR B UL =4S R OC R, T R 8 7 52 4% I A1 7 55 A 5 6 53
fEIMAE[16].

XFF4L 90-SIRT MM &, KA BRI ) BAMY G RENEIT R RAE S A BUE 0K, WM E
JERE A ZE KR . CBCT fEARFSRAL I SARFERIE S, AT IR S E Bk E, MO0 E
MESIERAE HIRA, e ANEERE S 24, Bk, CBCT AMUZH M DSA IEE4 7,
WL TE A 2O e N IR YT S BURS UE S AL O B T B .

4.3. CBCT M APHHEAREFS. BEFTEEM

S8 CBCT £ i L s KR A o B B R AL S, (BRI 532 21—€ 26 AFBR# . &%, CBCT
BIG B 7 32 BE IR IS S OISl SR A R, MBS DR, TR /N L8 K5 A S
WoRe HR, S2T AR S AL Y R BR ], 6T AR AR AR B0 A v R i R, B T e
PoeREE X, 6 BN RN ORI B . FHK, CBCT BRI o i BAT %, H
FERRL LA 7 He 2 05 AT A R G 58 CT 5 MR, BRI 32 EAMEATIAE T AR b fil S A SR A R0
MAEEACH 2R A A

UEAh, CBCT MG NSAE— @R B R #E S« 136 S m A BRI IR), 0 RF 256 HIBNEC & & T
PEufiJa e BERE s 3 dR th T S ZEoRk . DI, AESEPRRI I, Migh & B WP SO0 R o B e b
PR RFEE, SEIES CBCT HMNHLLS R E, CIERIBIE . BfE AR ARG 5 E 2 W e
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iz

ABE T HAFAE — € SRRk 55, ABEFON G EBERT 7T, FEARREUN, TR R i o
H, AR EEE T CBCT A FLILE K AN A A8 B (B, 1 AR — 20 )M L 2 WL i 2
Teidt e A A7 S s AR A A AR TS 52 o FRC, ASBIE TR NI 0] P BB I A R T, th Bl as
L B B e LA BT Sk R AN (R BRI 2 (R I A AR A AR 22 57, RORATY 5 7 B KRR A 2
fifi IR ERF AT, DAiE— B B CBCT EAS [ g S A4 v i) i P AR

4.4. CBCT ESIEBmEF R A FHEX

5290 TIBRYA YT I 22 A Sl AR T35 v A I LA 1) 78 20 VR 0 5 TR o 5 A AT B AR Hh A B v A 51
Bk BTk, SRR sk LIS TE R/ 3, U ERER T REIR N AR 51 R
SHPERRFER . B s UMM 2 S E IR RE . Rk, AR mfam) & S &% 55 43 i A i),
F4C 90-SIRT AHT VA (1) B ELIA AT .

W HL DSA TEVR AN/ A 332 8 1 B B B P 2 30 S AT AR — € R PR, JC R 78 i it 1fn &2
e NSO B R AR 1 32 0 F B kA N6 7 13 TR R DN B . CBCT IRt Wy J2 RS R = 4
AR RAR X S SR AE SR, BRI H I DSA X LU BV AE fG I LA, g2 755 St TR 1k 4 2
PROLE AT SE AR . BRI L, CBCT AMYAH B T3 mr SR R B v i 1, t 7 PR LR I3 i s M 43
AR $RFHIAR YT AV T B BN .

4.5. CBCT 5 BEH GRS RN A B

B BT HE B S AR T DR HEAC A AN AL DT R A fE B2 — 4 DSA B— CBCT RUfR CLig i
HE LA B BIIRTT 75 K. TAER, ARETHEZE CT. MRI 5 AR CBCT/DSA MHE: & 1) £ LA AR AL
FHORBHT R BRTE, HAZ DAL T RS R A HT 0 PR AL S B AR ST I A5 2 il
oK, AT BE A ML s SR LS A B i R SR YR S HE X S AR RE X TRl ) A3 AL G AR

X Z AR 3 AN Rk el ™ B AL SR R, B ARG R 7 0 A1 I L
HER SRR 0, T 2R S AT — E R LR CBCT AL HER A E M, e m AR
SERLIHERYE . B DA ARAT 99mTe-MAA B, RJEEFR BB IR, RRA LRSI 90-
SIRT M “ ML MERI A SR [ “RA& - IR R HE AL R RE[17].

Kk, MBEARBEMES, CBCT AMUZMATE 90 RETIFHIER TH, Wal{ENRRLZHERG
RE AV R PO AL A 7. BB EURBCHE . B REDE). AR AT R AN A AT R AN B
568, CBCT FE RS R BOR S NI TT o RS A SHE AR — P

5. Zit5RE

ABFCR, 4L 90 TERIEFEIE WTBU IR RATITAL o, CBCT =#E L RHR &% L DSA e
R R B SRR, I BT R OUE L DSA CRBETEMT R RUIVR L. 5 Al T4k DSA
FLE, CBCT W] B R oR MR . DUAEIL A el e IR AR R = 22 (] R 2R, DR St iR e 4%
PESRE . DI R IR Y7 V0 A VR8s 76 1o f AR 4 I 48 (16 B R 5 (R R AR A A0

MG ER , CBCT IR B FARAAC 90-SIRT ARFTVFATRER, $&miay7 RS HErER 22 Ak,
FEORUE$E DX 77 G 78 o ) [T s i S o A 2 R AR i TS 483 0 XU, o JE LR - SR 2% L R = it A3
FAAEN SR B BEAT # 52 FFBh Bk /e NVRT BI85, CBCT ROAHBIME I SE IRt

FFHH B8 (HCC) 7 R 5 MR E W R 4 A RO FRALF 5 60, Hrh HCC & 80% [3]. X T/EH
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2 EAN T 5w PR N, TSI T #e 28 R(TACE) 2 B ik M AE T ARG FB, o LG/ NI, A3
IR NIRRT ARVIBR AL E[18], 5 T Bhed L i 1) 22 IR0 3R T7 Ja M SCAR AR I T S TR I, 9 N 7% 2 Ik
17 TACE ¥897[19]. K1, T MiRd (L i i) AR 2 U5k, AR BEAE A2 ZE 3R T 51 S A BR AU IOA 58 75 53 U S R
ST, R BRI R R ZEAE AR ME LLIA B 8 AL, DRI N OE 8 75 2 2 IRAT TACE a7 LA FUHT i
LM BIHK[20]. T 90 EFM RS AR R B T2 M. AR, AMUOTHTHBEFERT 4t
BERFTEACIRTT, JRa] T AR I A T R, 78 A BRI A S 6 8 3 AN BOHOR 2 . T X TR AR
SXof 8 10 A ) TR0 B SR L 1

DSA AR 5T LB LR IR LU S bRk, RE0E LU B 1 25 R 43 1% 20 e DAL I 5 440, 35 B e 2 AL &4
AN I FEAT FDIRES ) F BT LS 27 W05 LRI R FH A, %o - S0 B8 A 41 1 00 3R B e (R AL
FEEL 90 ARTTEF 99 156G EAlih, DSA REWE I i T HH I P P g o AL A0 AL AR5 00, AL T 7 m] R AR AE
) RS WA s, DL TR A ZE A BORR IR« DSA BEE4ETZ K CT (cone beam CT, CBCT)H]
FEIE A ORI R AL . RN BOH KRB kgL, B MR AR Bk SO =4S R, RS IE
BBk 7 32 R E B 21].

DSA Bt& CBCT X4 %4 90-SIRT 7 2% G AL S 8O AOERE B T 2 ¢ B R [F]
W, TEHEMANFARA, CBCT AMUMR T 4SS, BA LS DSA ) AN AR EETEHE, K68
SEFHES TACE ARMIERAE I EDZI VP40 4 2857 24[22] [23]. Iwazawa ZE[24)IWF 745 B iR, TACE ARrhigk
17 CBCT 4. Mg M. RABLL R AKCE K R R /KPR S iR R ok e AR A M SE R 3R, I
IEHEN TACE AR CBCT %t Bh 4 & 3 i gg JC f Jee A A7 A 1 J5 IR mT e 5 $ 1R B8 22 (1) i 8945 B A K.
Tognolini Z5[25]%} 84 ] HCC £ #BE/T T 100 X TACE A, HA 93 IREARAFRLIIEEAIT T CBCT 14,
30 11 8 (36%) 1) CBCT iRt 7 DSA EAW R s EEHHA G B, 1 24 6] B35 (28%) L. 1697
THRIR AR, 54 13 BIEF(15%) K T BB R ikt . TACE AR t47T CBCT 34 LAIRAS Zi41 1)
BR, &7t T TACE RIFT R xR I aa 7 Ee 2 1 BRI VER .

CBCT 34 J5 72 AR sl 8 gt )RR B re g e MioRg A2, mT UK B AR g i it sl ik, #5BhAR
HHERRAE MR AL BNk A sE e, 8GR Ae, EORPREEHIRY IEH L. X TSRS, &L, Mg
Z AT AW 754 7% S0 ok PR SEIRE, CBCT f 82 F AT DA BhoAR 38 R i e BroRn i 7% sh ik, 8 5 S8 ML E
WD AR I R IR

KK, BEEEL 90 JEUR A NIGTT EL & AN B8 ) 2B R G AR K&, CBCT HHE5AHTY
i CT/MRI. A% AL AR AR S 2 PPl i — 2D IR BERE S, HEB I 12k e 83 A NV 7 1 TR VA
FMTEAE A MA R T R R . RSN THIFELZ O, KEEARRTIEVERT 7, LB 560F CBCT X
T RO IATIS A2, R ST S AR A B AR BT VE Al SR SRR -

= BA

A T AR A PR A FE R B S E(F b5 . K2024-039-01), HBE B ERIGE = .
HE&mHE

A TEHH = M8 R T RFE SO 4 T H (LS 2026Y1314) B2
SEHk

[1]  Schulze, R., Heil, U., Grof, D., Bruellmann, D., Dranischnikow, E., Schwanecke, U., et al. (2011) Artefacts in CBCT:
A Review. Dentomaxillofacial Radiology, 40, 265-273. https://doi.org/10.1259/dmf1/30642039

2] &%, B4EE. s atar it ). EN ARBSIRIT, 2007, 4(3): 227-231.

DOI: 10.12677/acm.2026.1662228 364 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662228
https://doi.org/10.1259/dmfr/30642039

X 4%

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

i N IEFNE B R BAEERES 2. FR MRS #87 (2026 £ERR) [J]. ME MR TETT, 2026, 53(5): 374-412.

Ty, HIRB, EMF. 2280 CT shIkE @ FAR MRS BT Iie SAEM ] #LEE, 2020, 42(2):
184-185.

ik, XIMSRE, FEIM, S5 2200 CT LB IE R A HIb e & A gl b AT E[T]. AU 222% 3, 2008,
17(9): 654-656.

Takayasu, K., Shima, Y., Muramatsu, Y., Moriyama, N., Yamada, T., Makuuchi, M., et al. (1987) Hepatocellular Carci-

noma: Treatment with Intraarterial Iodized Oil with and without Chemotherapeutic Agents. Radiology, 163, 345-351.
https://doi.org/10.1148/radiology.163.2.3031724

Frbeme, 53, BRI, 1] KEE 75 3 S 7R AT A0 M A I o B R R F D], H R R 24, 2016, 35(11): 835-837
Saitoh, S., Ikeda, K., Koida, 1., Tsubota, A., Arase, Y., Chayama, K., et al. (1995) Serial Hemodynamic Measurements
in Well-Differentiated Hepatocellular Carcinomas. Hepatology, 21, 1530-1534. https://doi.org/10.1002/hep. 1840210609

Song, S., Chung, J.W., Yin, Y.H., Jae, H.J., Kim, H., Jeon, U.B., et al. (2010) Celiac Axis and Common Hepatic Artery
Variations in 5002 Patients: Systematic Analysis with Spiral CT and Dsa. Radiology, 255, 278-288.
https://doi.org/10.1148/radiol.09090389

BEE, A, UREE, S M AR IE SRR AL i R I ) 0 M B NVRTT D). TBU A SRR, 2003, 18(5): 319-
321.

Matsui, O., Kadoya, M., Kameyama, T., Yoshikawa, J., Takashima, T., Nakanuma, Y., e a/. (1991) Benign and Malig-
nant Nodules in Cirrhotic Livers: Distinction Based on Blood Supply. Radiology, 178, 493-497.
https://doi.org/10.1148/radiology.178.2.1846240

Ramirez-Velandia, F., Loly, V.T.R., Enriquez-Marulanda, A., Young, M., Tatit, R.T., Cintra, A., et al. (2024) Sequential
Hemodynamic Analysis of Ruptured Posterior Communicating Artery Aneurysms Treated with Coil Embolization and De-
layed Flow Diversion. Operative Neurosurgery, 29, 80-92. https://doi.org/10.1227/0ns.0000000000001421

Chen, W., Zheng, R., Baade, P.D., Zhang, S., Zeng, H., Bray, F., ef al. (2016) Cancer Statistics in China, 2015. C4: 4
Cancer Journal for Clinicians, 66, 115-132. https://doi.org/10.3322/caac.21338

Sung, H., Ferlay, J., Siegel, R.L., Laversanne, M., Soerjomataram, 1., Jemal, A., ef al. (2021) Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: 4 Cancer Journal
for Clinicians, 71, 209-249. https://doi.org/10.3322/caac.21660

Van Cutsem, E., Cervantes, A., Adam, R., Sobrero, A., Van Krieken, J.H., Aderka, D., et al. (2016) ESMO Consensus
Guidelines for the Management of Patients with Metastatic Colorectal Cancer. Annals of Oncology, 27, 1386-1422.
https://doi.org/10.1093/annonc/mdw235

Hayashi, M., Matsui, O., Ueda, K., Kawamori, Y., Gabata, T. and Kadoya, M. (2002) Progression to Hypervascular Hepa-
tocellular Carcinoma: Correlation with Intranodular Blood Supply Evaluated with CT during Intraarterial Injection of
Contrast Material. Radiology, 225, 143-149. https://doi.org/10.1148/radiol.2251011298

Garin, E., Tselikas, L., Guiu, B., Chalaye, J., Edeline, J., de Baere, T., et al. (2021) Personalised versus Standard Dosim-
etry Approach of Selective Internal Radiation Therapy in Patients with Locally Advanced Hepatocellular Carcinoma
(DOSISPHERE-01): A Randomised, Multicentre, Open-Label Phase 2 Trial. The Lancet Gastroenterology & Hepatology,
6, 17-29. https://doi.org/10.1016/s2468-1253(20)30290-9

b E o 22 I T 2 R AR T IR 4. IR IR T T L K 3582021 [ (3] ESER MR,
2021, 41(6): 618-632.

Lau, W., Ho, S K.W., Yu, S.C.H,, Lai, E.C.H., Liew, C. and Leung, T.W.T. (2004) Salvage Surgery Following Down-
staging of Unresectable Hepatocellular Carcinoma. Annals of Surgery, 240, 299-305.
https://doi.org/10.1097/01.s1a.0000133123.11932.19

Kim, H., Chung, J.W., Lee, W., Jae, H.J. and Park, J.H. (2005) Recognizing Extrahepatic Collateral Vessels That Supply

Hepatocellular Carcinoma to Avoid Complications of Transcatheter Arterial Chemoembolization. RadioGraphics, 25,
S25-S39. https:/doi.org/10.1148/rg.25si055508

A N I [ R AR R s REE]. FRMEE 12T (2024 EAR) [J]. PhRIESERE, 2024, 153):
532-559.

Louie, J.D., Kothary, N., Kuo, W.T., Hwang, G.L., Hofmann, L.V., Goris, M.L., ef al. (2009) Incorporating Cone-Beam
CT into the Treatment Planning for Yttrium-90 Radioembolization. Journal of Vascular and Interventional Radiology,
20, 606-613. https://doi.org/10.1016/].jvir.2009.01.021

P EBEFS N NEIRSSIERIZITRmME e, HER CT NA TSR 2T & FKILRT]. &
U 2, 2024, 58(6): 596-602.

Iwazawa, J., Ohue, S., Hashimoto, N., Muramoto, O. and Mitani, T. (2012) Survival after C-Arm CT-Assisted

DOI: 10.12677/acm.2026.1662228 365 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662228
https://doi.org/10.1148/radiology.163.2.3031724
https://doi.org/10.1002/hep.1840210609
https://doi.org/10.1148/radiol.09090389
https://doi.org/10.1148/radiology.178.2.1846240
https://doi.org/10.1227/ons.0000000000001421
https://doi.org/10.3322/caac.21338
https://doi.org/10.3322/caac.21660
https://doi.org/10.1093/annonc/mdw235
https://doi.org/10.1148/radiol.2251011298
https://doi.org/10.1016/s2468-1253(20)30290-9
https://doi.org/10.1097/01.sla.0000133123.11932.19
https://doi.org/10.1148/rg.25si055508
https://doi.org/10.1016/j.jvir.2009.01.021

X 4%

Chemoembolization of Unresectable Hepatocellular Carcinoma. European Journal of Radiology, 81, 3985-3992.
https://doi.org/10.1016/j.ejrad.2012.08.012

[25] Tognolini, A., Louie, J.D., Hwang, G.L., Hofmann, L.V, Sze, D.Y. and Kothary, N. (2010) Utility of C-Arm CT in Patients
with Hepatocellular Carcinoma Undergoing Transhepatic Arterial Chemoembolization. Journal of Vascular and Interven-
tional Radiology, 21, 339-347. https://doi.org/10.1016/].jvir.2009.11.007

DOI: 10.12677/acm.2026.1662228 366 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662228
https://doi.org/10.1016/j.ejrad.2012.08.012
https://doi.org/10.1016/j.jvir.2009.11.007

	CBCT技术在钇90放射介入术治疗肝癌中的应用价值
	摘  要
	关键词
	The Application Value of CBCT Technology in Yttrium-90 Radiointerventional Therapy for Liver Cancer
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究对象
	2.2. 病例选择
	2.2.1. 诊断标准
	2.2.2. 纳入与排除标准

	2.3. 影像学检查与三维重建方法
	2.4. 统计学方法

	3. 结果分析
	3.1. 一般资料
	3.2. 肿瘤靶向血管及微小病灶检出情况比较
	3.3. DSA与CBCT对肿瘤血供分型评估的价值(图1)

	4. 讨论
	4.1. 肝脏恶性肿瘤复杂血供的识别困境
	4.2. CBCT三维重建在复杂肝脏血供识别中的临床价值
	4.3. CBCT应用中的技术特点、操作注意事项
	4.4. CBCT在高危非靶血管识别中的意义
	4.5. CBCT与多模态影像融合技术的发展前景

	5. 结论与展望
	声  明
	基金项目
	参考文献

