—410— AT 235 2011 4F 5 A48 20 %5 5 ) J Intervent Radiol 2011, Vol.20, No.5

SAGHR Tmaging technology *

CH CT AL AT 7 b I 0

Wi, xHAE, #F OR, FAK, FU4, K R, BHTHE, HEL

(WE] B W CH CTAERNM AT hMNANE. FiE 42 GTIERN ALy BE
L DSA Fftli AT C B CT /a7, WM C B CT 24U EIN AR M5 B R H XA AR YT 5 52 (0w 3 H
H 25 53 £ 2R E CT(MSCT) Fei, M e B i . S8R 7 35 BT ARy Y v, 68.6%
(24/35)CF CT 7E% ML DSA it I RER MBS 2 AR 15 B, 22.9%(8/35) 520 1 fe W13 i 5 AL DSA il &2
M AIRIT IT %85 T AT IF 8l ki 5% CT(CTHA) & 28l Ik 1T # ki 52 CT(CTAP) Ky A (4, 12 1B X e 5
C B CT EMR it T2 0P 4y 2.62 (R 22 T MSCT) . &5 7EMRA Ai2y7h ,C B CT RESZ L% &
LGB 2 1R TR ML DSA Sl b AR U 2 WUAME R E B R AT S RIHE A F T A
2k

(R§R] CH CT; ARG WA

RESEKS R735.7 XEIREB:A XEHS :1008-794X(2011)-05-0410-04

Application of C-arm CT with flat-panel detector digital angiography system in performing abdominal
interventional procedures: preliminary results X/AO Yun-ping, LIU Ti-sheng, XU Biao, WEI Li-qian,
WEI Shao-ren, HUANG Chao, YANG Ning-tao, XIAO En-hua.  Department of Radiology, the Fifth
Affiliated Hospital & Liuzhou Municipal People’s Hospital, Guangxi Medical University, Liuzhou, Guangxi
Zhuang Autonomous Region 545006, China

Corresponding author: XIAO Yun-ping, E-mail : xyp22133@sina.com

[Abstract ] Objective To evaluate C-arm CT system equipped with a flat-panel detector in
performing abdominal interventional treatment. Methods Both digital subtraction angiography (DSA) and C-
arm CT scanning were performed in forty-two patients with abdominal diseases before the interventional
procedures were carried out. The imaging findings of C-arm CT scans were analysed to see if CT scans
provided any additional information, and the impact of any additional information provided by CT scans on
the making of interventional therapeutic scheme was evaluated. The imaging quality of C-arm CT scanning of
25 cases were compared with that of multi-slice CT scanning performed not long before. Results Of 35
patients receiving interventional treatment, 24 (68.6%) got additional imaging information from C-arm CT
scanning except the information obtained from conventional DSA. The initial therapeutic plan was influenced
by the additional imaging information from C-arm CT scanning in 8 cases (22.9%). The correct diagnosis was
obtained in all 7 patients who received C-arm CT hepatic angiography and C-arm CT trans-arterial
portovenography. The average score of C-arm CT image quality was 2.62.  Conclusion C-arm CT scanning
can provide cilinically acceptable soft tissue image quality and important additional image information, for
this reason, in demonstrating the details of the target organs C-arm CT scanning is superior to DSA.
Therefore, C-arm CT scanning is very helpful for the making of interventional procedures.(]J Intervent Radiol,
2011, 20: 410-413)

[Key words] C-arm CT; falt-panel detector; abdominal interventional treatment

E&WB: NEAEEKARRIETRFIRE (22008411,

72009310), ¥ & B AR FE & (06JJ20081) , 7 F # 4N 1 Bz A 2 C R CT Y Ry A7 45 I 28 %0 7 08 52 145 1 5%

ARE RS FF & 1 IR (2010030718) (digital subtraction angiography,DSA) £ 4t (1) — Ff 4
40545006 1™ P 1 UG A5 1R BB B

DRV INT SISty LIS S T R

M AT BB MR8 T XU 5 B bk A %iﬂj?ﬁh A }ijiijff f“ﬁiﬁ A

355 K M BB I (1 L) AZEI - TARR E AR AR AEE B B2 DSA J CT

WEES M2 F  E-mail: xyp22133@sina.com ﬁ?ﬂéﬂbﬁfgﬁ ° iZ&ﬂi Ea '—T&??Eﬁ g{:{l\/\ \jtml%{l\/\&



AT 2035 2011 4F 5 A 45 20 %5 5 1] J Intervent Radiol 2011, Vol.20, No.5

— 41—

HEVR B A rp 45 AR T, JRATTAE 42 4] JE 0
WA ALY BE P C B CT ks, BUR N &
ELgSRACE FSI=R/(1I N

1 #R57R%E

4R TR BE 2009 4F 1 J & 2010 4= 8 J e 42
PR B A AL Y7 A e W HL DSA J& il E47 C
B CT A A . 42 6 5 34 4, 4 8 ] ; SF- R 4E % 55
%o Frigin iR BRI G AR TR AT 48 4 sl Ik
Far 2 AR (TACE)32 4], B o (2 A7 48 48 8 T 3l ok it 52
CT (computed tomographic hepatic arterography,
CTHA) X £ 8l ik 1 bk & 5% CT (computed tomogra-
phic arterial portography, CTAP)#;#x 7 4], J8 2 5E JC
AT HR A3 PR B 26 K (partial splenic embolization,
PSE)3 5, FirA7 S AR AT 2 F RS R 2 1

CH CTHH =% i CHH Allura Xper
FD20 DSA #L, “FHfEMm 28 /N30 em x 40 cm, 3K
PR AR5 :0.9 m, JEF MU < 240° (BT w5 {0 [ K
7 —120°F +120°) , R4 I 7] 110 s (60 fps,0.4°5
/W, 24°/s) , BLUCIERE I - 620 I , HLEF :48 cm),
HifE:1024 x 1 024,88 H 110 ~ 125 kVp, & H
#2200 ~ 300 mA, FIHisS BT E . 225 em (L) x
225 em(RARAL) x 185 em Sk & []) o Jdl i 1E A7
35 AR O HR DB T AL B e, — PO S8
Tl o WA RS 1 A B 1% 2 Xiravision J5 b B
TAEG AT 30 s (5 AL H 4, 4245 5] 0.4 mm
2 1o [ M = 4 BUEMR , 1E XperCT B4R AT
HEAT & R 5 Ab PR A, f 45 £ 7 i & (MPR) (%%
FURFIL (VRT) | d5e K% FE 4505 (MIP) 45 5 M4 75 2
M AR E T 3 min Z£47

C B CT kA 45149 S s 44 . i € CT
B SR 7  Se AT CTHA ¥ S48 4 E 1 sh ik, v
B H Bk BE R 150 mgl/ml 8 AR B T %) HE ) 20 ~
40 ml, Wi 1.0 ~ 2.5 ml/s, ZE3R 4 ~ 8 s H4 . T2
CTHA J5 /D [alf% 5 min {547 CTAP 4 S84 2
F Bk, A B S 200 mgl/ml /AR BT
HIXF 5 60 ~ 80 ml, i 2 ~ 3 ml/s, FEIR 25 ~
30 s A4 . WAE C B CT Hg5 46 735 . PSE J5 4%
SEE T MK E T, d A R 150 mgl/ml
AR B BN EL 3R 20 ~ 40 ml, Ji3# 1.0 ~ 2.5 ml/s,
FEIR 6 ~ 10 s 41, 1 fit PSE J5 MR ZER )% 55 C
B CT FHEH TP i TACE J5 B AR 2l

CH CT K& it . Wi @[5 BiFH i 2 4
Al E AT S DA TRRR = 0 ST 58 1, B AN G — B 5

WU RO, 5% B DSA Fb#, PEM C B CT 7E
DSA JEal B RGIRAE T HINZR 2 W E B %G R
ST R B A o L DSA il E A ARIT TR .
Horp 25 f) 5 8 & 3 8 (2 4 9 )MSCT (Siemens
Somatom Sensation 16 HEIZJE CT) b %8 , E4% )5 = PF
GRS B Ar HEEE X ARG 5 g1 43 (22) 2 O3
(B22) 3 4y (B55) 4 4y (et ) 5 43 () - 3 A AR
PO 5205 H AR 2% 1Y 52w 17 D0 52 00 P31 9,
B A A 2 R AR E DR,

N5 M U 25 % 2 RS W3 L ISR R
THEE | 52 M JUE 4 A ) L2 AEATS SR AT LIS 54 2, 3
s RKENEE, LIRS 128, H Kendall's W £
B PE M 2 44 W85 e R o VF 4 S A5 B
M1 Ot B — 3t , Kendalls W 2%07F 0.5 ~ 0.8 IR
A —20E, & F 0.8 B A AE % 4 i — 20k .

2 SR

R EFMA CB CT MRECh 1 ~ 4 (F
¥ 1.8 1), 39 il JF i 9 8 i 5 34947 C B CTHA, 18
B4y C B CTAP;3 i it oy 5 JT # PSE J5 17 C /¥
CTA. 35 #4754 AIGIT I B3 ,68.6% (24/35)C
B CT 78 % B DSA JEfik I G 48 1L 45 41 52 152 Wi 15
K,31.4% (11/35) 9 1 7 AR ip CT Fs # DSA LA
TR ECH ,22.9%(8/35) B4 T )38 i B
DSA il A ANIRI7 5% . T B difid7 C B CTA
K #x 5 Y [ i) 47 CTHA (CTAP, 12 Wr i i R
100%. 11 i3 TACE J517 C B CT “F-H1 2 RE 5 Wi
7R bR R ) 320 S 5 1 B 43 A7 R B0 AT S
RS (K 1~ 3),

PRI R R B R, RO 4 9efhie 3
RN 19.0% (8/42),2 K5 59.5%(25/42),1 %
Th5E 21.5%(9/42) .25 1) 5 35 3 191 (2 JAl 9 )MSCT
Fbig ,C B CT QBT ¥ 05 2.62, F2: T
MSCT, {H [ 44 5 0 4 ] 3K B4 A G297 B 1 i A8 4K
R =YW 251805 B AN A AIRITITRL. Ik
JiE S H Y. 66.7% (28/42) 3144 I = fig 58 4 1 45 10
WESS, Jrf 5 B RORPER 2R R RR R A T
0, 23 A R AR R s L AR K R
Ho 16 CRE CT BUR I i M A 52 S5 43 7 i, A
W ER3 2 8] A ARGF (1 — 3 Mk (Kendall's W Z 2043531
9 0.77.0.82) ;75 C B CT & B2 LA SME2AR1F B M
HX A AI0IT I G500 J7 L2 24 W Z Al A K
U719 — 3P (Kendall's W 2504351k 0.73.0.65) .



—412—

A A

2R 2011 4E 5 HA4E 20 %45 5 W J Intervent Radiol 2011, Vol.20, No.5

o

A

a % DSA SIIKW IR, BFKAWBIGH b % C W CTHA Kot , i i VIE B85 ¢ v C O CTAP, 7 ik MRk 2 %6 2% b dst

I e € T LA 22 I 52 3 ik

ARkt (1) FEIEG TR S Bk (A 1) Bl

B 1 ATA ez B AT

a N TACE 5 X &85, B b Jy CHf CT 41, R il
RS RISTRIRAEE €

HUUBUR kb fE 2 Ji
2 AR

a WHIE)E DSA KA, b MR CH CTA kK, #iF
)% 29 50% G b A I R 2E R 2 60%

3 rhE Lt AT PSEIGYY

A

B
=
o3
i
o

RIS

C B CT B AR 18 oy ot = 4 41 23 4% 1 FH &)
DSA &% |, TE/ A7 B H 43 CT 2l
ZUBE R o EHEAR A H M CT Z 5, RIS N A
ARG A v s ZEULEE 2 T KR, PR IR T RO (T
TR ZEMEHA—MPFHEAR, CH CTIRkRFT
DSA 1297 My AR THIT T AR I &9, fEEH A A2
Jr, AELE C R CT B35 2 I8 F0 M 25 ) Fedl 21
WrZ A58 15 B

CTHA #1 CTAP J2& H Fir 2 K DU JHE /)N o At B
TR Iy i 22—, I 2 A I E T R A PE A i
ATIBR M TR S B AR s . A 2T
KR, 78 TACE [ii#47 CTHA/CTAP W] 5 i1 B i
JiF 985 0 I fE 55 86, 7 TACE 35 ¥7 J5 38 +f CTHA/
CTAP w] &I K 1 /N kb S O 32 46 38 199, CTHA/

CTAP (54 I FH AT AH 5 20 1E g T AE 6 28 1 a4
TS 2 I B PR IR B 2 5 k12 e 1
B M, XA PR kR AT A 2 W Bl T LA ]
11 CTHA i s i2 iR 12 . (L5 IF CTHA
TN AZE TEHEN K, R REHEZE CT
FIATRAS . IE AT CTAP, 3 75 5] B 3 23 U0 55
B B Bl Wk Ad A 2 S A BRI 1R
AR SRR . AT T I 5 A TR AT
C % CTHA F1 CTAP #5548, 7E/r A= PR 52 1% 1
Kty Wi R ERG . C R CT BoAR M R A farfk
i 7 IE CTHA/CTAP fa & 27 .

FE /P TACE b H8  #0E 1L )7 14 26 nDKe 4k %
PRy Be 45 3 AR B S/, i R iR i 2 1 B R
b, REHE— 25 1 2 BRI 4 0] R T BUR B 2R YT,
R S X R g 2R 1 /N AR, iE L, TACE i 1
56 PR A5 AR B T B TF Ak g 1 0 M S A AR E T
WHEEAEHEE ., CF CT o] B 315 DSA sE M
MELIAS BN B S5 D 0 — DA R 2 Re R
B 75 380 = 4k 1055 65 5% MR, AT A TR] 7 1) B 4 b 1
fiff S5 10 Bl AR R 2 E bR 4 S A T A B
H ), X {5 B AT BEAE S 1R H A I A5 A A v el g
AN 375 AL B[] ADGE EG R FH S, A2 35 BilAT A ASRYY
i) R, 24 151 (68.6% ) C & CT fig 4R it & sh 1412
Wi fi5 18,8 111 (22.9% ) 5 T A ARI7 I il 22 o
11 41 (31.4% )95 9176 A B CT A1 B DSA LA 1%
R ECH ,C B CTHA AR & 1 /N kS 4B 3 H:
b A SR A 1 A 2 sk B 2 A A Y B
A DR TR REVE A L 52 W R d5c ) 5 R DSA i)
ERIA AVEYF T %E . Virmani Z58F 58 &80 C 5 CT
1520 DSA Sl B i, 8 5 52 2% i A i ) 5 e 8g 1
KFR A TACE FiPF- i i g 8 3 2 FL ] 30 0 #4141
Ji1E, C R CT Ebi L DSA B3 . A2l 4 53 3o C
T CT 15 5 7R 524 2 1 3 181 )5 o 4 3k o it —



AT 2035 2011 4F 5 A 45 20 %5 5 1] J Intervent Radiol 2011, Vol.20, No.5

—413 —

AR RS IR R B A
FEAL YT 25 TR A b R R DX, 9D TR T T i Y 4
3, T4 =5 BF9E TACE 3697 RICR . sk, CRF CT
i A T KPR TACE J5 st D0 AUV 0 . T 9
TACE J5fE Az i X R85 sim ol 1 i il i B
B, T TR B TS, S AR S T HAT
ST R AN B NI 5 51| s I VA Y TSP s o 1 BRI
WA . A 11 4] TACE J5 C B CT 7] &
B HERG T ff TACE J5 i i DO RURS 00, 42 41 & 0
1 TS PR, R i R v 22 Sy g L 43 A A
TACE J517 CT K25 . [R] B, ] Ko s % B0 5 o7 A4 5, A%
411 AP R R 4y WL DT R, B BT LA 4 A IR 46
XHETRIT a , AR & A A NI RAE

PSE 1 K697 LI R TCHE M 8 B I6 97 ik e 1%
BNz W H R, AR H ey S A% 00 I o A 4
il BRI ZE AR A, HATIGIR AR, 7EA4] 3
) PSE i {91 o, 44 2€ J5 R i A7 145 C R CT, 3 E
Hi T TN A FE R B R JE RN R B ] i — 2B AT
R IR LR B U0 B A% . 51 GEMHE M sl bk 3= T 1 3
R AR Ak BIE F  BEE R ZE L Bl K I A S 43
43 S ke ) Ui Ao A T AU A AR R T B S
i - Hirota SE"'PSE ij i £ 52 45 /B8 6 P24 4 1 A L
FAT C B CT Ky 1 i B SR ITHE O L, AT il
DU A4 ZE R R, PO ZE I PP Al B A R S0 (A B
PRAMAE A — 2 IRIAE, 55 0 B, 5 T R E R
FH. HET CE CT £E PSE w1 1 FH s 1 B0k 48 /0
T RS e i — PR

HEr,CHE CTHEARBFE S ARZL., 5
MSCT te 42, i f il C & CT ¥4 AN [F R Db
VL2 Gifhsg R 2, ik e th 52 81.0% (34/42) #4135 A
o B AR IESR WS, 4 C B CT A BAR AT 4y
B WA U R R AN B C R CT A
A8 R SR o TR RS I R T
PR Ny 2,62, 2% F MSCT. H il C 5 CT
TN R A SZ B, AR AT 66.7%(28/42)
FUHE B R R 58 A W AR S04 B, (1 L /e HE R T AL A
KL 22 R VR N B LA AR 2 Wi B R R A& A o fH C
T CT X 0 kb 1 s FIBE T I8 2 a2 1, il it
BB N W] BE R AR T A L A R
7 o AR H A LS MSCT Hed % 5 it ol
A5 W S K, T2 24 DSA S B 12 13 56 Bt %) it 351 {5
2 g Ll 7 A O (RS, C R CT R R It 55

AR5 B o C R CT SCHEA A 2 b S 4 Sy o
B RGN AR AT B 288 CT 3t
RESRTF A =B BRIE R .

B TERERB N A BTy, C R CT AU T
— M L B A A BRI BT EOR o BE S I S A 1
I B SRR A M T E S A2 T B SR
KA WIAE I o A ST B0 B, 4598 A 15 3t
—RAE . HET C R CT H AR R 245 ok 1
Pl N )7 R (= RZS L PR i B =R N T R i i 8
e PR A (EDRE A5 22— 20 e 4%

(& % X k)

[1] Kamran M, Nagaraja S, Byrne JV. C-arm flat detector computed
tomography: the technique and its applications in interventional
neuro-radiology[J ]. Neuroradiology, 2010, 52: 319 - 327.

[2] Biasi L, Ali T, Hinchliffe R, et al. Intraoperative Dyna CT
detection and immediate correction of a type la endoleak
following endovascular repair of abdominal aortic aneurysm [J].
Cardiovasc Intervent Radiol, 2009, 32. 535-538.

[3] Tam AL, Mohamed A, Pfister M, et al. C-arm cone beam com-
puted tomography needle path overlay for fluoroscopic guided
vertebroplasty [J]. Spine (Phila Pa 1976), 2010, 35: 1095 -
1099.

(4] B, XDAR, 8%, & MmN ARSTIHES CH
CT W] v ABAE 2203, 2010, 19: 563 - 565.

[5] Kim SR, Ando K, Mita K. Superiority of CT arterioportal angio-
graphy to contrast-enhanced CT and MRI in the diagnosis of
hepatocellular carcinoma in nodules smaller than 2 e¢m [J].
Oncology, 2007, 72(suppl 1): 58 - 66.

(6] EREAR, Wi A, BB, 5. IR AJRYT iy T ik AT
Skt 52 CT K R H R LIV ] wh Al 24 A s, 2000, 34
58 - 60.

[7] Emst O, Sergent G, Mizrahi D, et al. Treatment of hepatocellu-
lar carcinoma by transcatheter arterial chemoembolization:
comparison of planned periodic  chemoembolization and
chemoembolization based on tumor response [J]. AJR, 1999,
172: 59 - 64.

[8] Virmani S, Ryu RK, Sato KT, et al. Effect of C-arm angiograp-
hic CT on transcatheter arterial chemoembolization of liver
tumors[J]. J Vasc Interv Radiol, 2007, 18: 1305 - 1309.

[9] Hirota S, Nakao N, Yamamoto S, et al. Cone-beam CT with flat-
panel-detector digital angiography system: early experience in
abdominal interventional procedures [J]. Cardiovasc Intervent
Radiol, 2006, 29: 1034 - 1038.

(Wi B #1.2010-11-14)



