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(HZE] aw RSB IKA RS SRE G ABATREIR Sk 1E 156 42171 %€ ( chronic total occlusion, CTO) i
NIBIT AR e 2k, e PALIUNBESI KA LRSIk E & A B St ek sh ik CTO A NIRIF & . YT
2 Y BE LR, FARKNS, RS (FARRE . BOURE, s, SEFHEmirEAEss) , FARRIPRMARE
JERAETEOL, & AWFRILGA 336 Bl E, H 76.8% E’J%%‘%Xﬂmﬂﬁéiﬂﬂﬁ)\%mﬁi ANGIT . HSamishlikE & A
AR LE, MBS K A RS A T AR, @52 AR A (P<<0.05) o XUNEESIK A RS TR ZR F4h%
ReshikE G ALl (P>0.05) o ZXUeshik ATk Sk CTO A ATBYT, :LHiJuﬁ«U(KJJHIK FAL . MU AR ARE M 2k
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Efficacy and safety analysis of bilateral radial access versus combined radial and femoral access in the interventional
treatment of coronary chronic total occlusion
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[ Abstract ] Objective To compare the efficacy and safety of biradial access with combined radial and femoral access
for interventional treatment of coronary chronic total occlusion (CTO). Methods Patients who underwent coronary artery CTO
intervention via bilateral radial access or combined radial and femoral access were included. Baseline data, surgical strategy,
intraoperative parameters (surgical time, exposure time, radiation dose, contrast agent dosage, and heparin dosage), surgical success
rate, and postoperative complications between two groups of patients were compared. Results A total of 336 patients were included
in this study, of which 76.8% completed interventional treatment via biradial access. Compared with combined radial and femoral
access group, procedural duration, contrast volume and heparin consumption were reduced in biradial access group (£<<0.05). The
success rate of surgery in the bilateral radial access group was not inferior to that in the combined radial and femoral access group (P>
0.05). In addition, biradial access compared with combined radial and femoral access was associated with a significant reduction
in incidence of coronary perforation, access vascular complications and acute kidney injury (P<<0.05). Conclusions Due to its
efficacy and safety in CTO-PCI, biradial access is widely applied in current CTO-PCI and deserved broader application in the future.

[Key Words] coronary chronic total occlusion; percutaneous coronary intervention; biradial access; combined radial and

femoral access
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jek R B bk ok Bk ) 12 1 58 4= P4 2 ( chronic
total occlusion, CTO ) & 48 jif Ik 45 1= 5¢ 4 A 2E,
H A HUREFE 5 #2177 (thrombolysis in myocardial
infarction, TIMI) L7 02K, H.PAZERF A 3~H .o
CTO °] H 4 J¢ 5 ik~ A (percutaneous coronary
intervention, PCI) JG¥7 . BNk A B FR Sk A
B PCIIAYT I3 A B BP9 2 HESE, Zebesh
XA ATBYT eI/ 28 I A& . {HJ& CTO i
BFARMEEEE R, AR E 2 KR FAR
AR TR TR, 2SI A AR IX T TH P fig
A PLH . XU 52 2 B CTO-PCT RLTE A S it
(A AP BR, Ktk CTO-PCLAEAE 7R 22 2 4% 1L
BB Hil, 28 kHRsikE S (—
Be—E) ABEAE N CTO-PCI A A B 3EHE, XT3
M0 ik A % S50t e ik CTO A A6 T WA R il
LAVERM IS UEEAT B A R . ASBIFSE 4008 3 i
. M 20234 1 H E 2023 4F 6 H T4 H K%
BFHJE H L B2 B 47 ik CTO A AJGTT O 191 55 K
He g 28 WU AR sh ik 5 2 i i sl ik = & A 4T CTO
AR NIRIT A RO E R e 2k

1 #RSHE

L1 — &4 AMFRHAT 2023 1 A=
2023 4F 6 H 5 H R ME il = Bi4T CTO-PCI
A, AdkbrE. (1) dEikEgiRRELD
FEAE | SORMKAS I 56 4 PH 2E, 1T ] TIMI LR 0 2%,
Hirgemrmd 3 (2) PCTfEAR N E
XUMAE S A s sk 2 BB KR A A o

W SR U5 T 5 BR 2= B L B B I DR e
DRI AR T 10 55 04 S5 I A D1 9kt . R 0 2
R A ANIRITHRL
1.2 MR s (1) BERSEE: Ry M.
R LR . PR . R ILAE . WK . O, BEAE
O JULAEBE A sl FIE A 1 328 5 ol [ PCT A 5 ok i 5%
JEAT k55 M AE AR (coronary artery bypass graft,
CABG) | %; (2) BRZIRY) (R 48 S48 M A
AT AR A INT: 20%, BRAEY I AbFR A B A N T
50%, TIMIIE 3 9¢) %5 (3) #emiid) (Hn
ST HAE M BRI AE /N T 20%, BREEY 5K b5k
AP NT 50%, TIMI LG 3 2%, 1R A H

AT ARSI HUEE . SR A PR M2 E
HETHEIFRIE) F; (4) FARKE (EmM4ER,
W EARSOE S G AR ) 5 (5) FARMBERE
W], SPka (S HREshag ) - dEE AR
FEME; (6) REIHEE: IkZE. Ol
JE . M ARSI RE [ wIE Bk . shihiok
K gt B R ™ i of (BARC 2 %A F) 1 ARG
2B (PCIARJS 48 h PYIALTS LEF b TH it
26.5 umol/L, =% PCIAJ5 7 d PN I ALk £ Fehk (i
1.5 50 ) %

1.3 %hitFEam rxbiEs A g, |k
Kolmogorov-Smirnov £ 5 73 #7 28 2 & 5 45 & 1IE &
Iy Aie FFA IEA 430 1T & 588 A x 45 £,
TR n (%) Fne dEIES 2010 B8 R H
Mann-Whitney U ki35 FLH P 2H 8] 22 550 IES 3 A0
BRI ST AR A ¢ A5 g 2 AR 22 5%, JFARYE
S EFMRE (Levene Koy ) 45 S FI Wi 551
. KA KB A 2 AR R 2R, KK
KHE Ca) 2k 0.05,

2 # R

21 BAALHIE 20234FE1 HE 202346 H
T2 B R 2EBE b il B B k12 I AF A a0 A b U
f) CTO-PCLY 5] &1 336 il v, 28 WU A% 3 ik
A BEATPCLAR B 35 258 ] (76.8% ) , Zh%
5 A& ANBAT PCLAR B B E R 78 6] (23.2%) -

BEREREESH TR ATFAIES S
( Kolmogorov-Smirnov i %, P $7<<0.05) , #>k
HUKE L MALE 225 . CTO & h HEEA
Lo A v, He v 28 U e 3 ok A B 41 rh 0B 1k R A
i 86.05%, MMM SNIKE & A AL M B ik
84.62%, 2 A M EF LG IT¥EXL (K1) . &
XU Sl Ik A B 20 5 3 -4 4E % (60.0+11.6)
%, A S KR A A B AR AR R
(61.3£10.3) %, Pz M ZEF TG I2=E L,

SRCRYE, CTO B FH A I M. HIRIE. &
JIR I i T 0 45 A s PR 2R A B B AR R 4 XL
BBk A B A5 2B ik &2 A A 4 A &
ML JE (67.44% vs 65.38% ) . HJR % (32.56% vs
30.77% ) . EARIIE (24.81% vs 26.92% ) . W HH
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1 (44.94% vs 34.62% ) TE 2 dLIA] i) 25 73 o4
TR FEREH O UESE A E F L (PCI ok
CABG) Jimi, 2l ERMESFLGI#E L. &k
JH J-CTO F1 PROGRESS-CTO ¥4t 5 3% 5t ks

A5, 2B sh Ik A 40 5 3R (2.52+1.38) 43
L (1.95+£1.07) 57, SMEBIIKE G AR 35
g (2.69+1.27) 401 (2.10+1.08) 4, 4llE]#E5H
TG EL (F1) .

®1 BEELHE

Table 1 Baseline characteristics of the patients

Combination of radial and

Index Biradial access (N=258) femoral access (N=75) Z value/Chi-square value P value
Agelyear 60.0=11.6 61.31+10.3 - 0.80 0.433
Male n(%) 222 (86.05) 66 (84.62) 0.10 0.752
Hypertension n(%) 174 (67.44) 51(65.38) 0.11 0.735
Diabetes n(%) 84 (32.56) 24 (30.77) 0.09 0.767
Hyperlipemia n(%) 64 (24.81) 21(26.92) 0.14 0.706
Smoking n(%) 116 (44.94) 27 (34.62) 2.66 0.105
Drinking n(%) 27 (10.47) 6 (7.70) 0.52 0.471
Previous MI n(%) 47 (18.22) 15(19.23) 0.04 0.840
Previous PCI n(%) 117 (45.35) 45 (57.69) 3.66 0.056
Previous CABG n(%) 3(1.16) 4(5.13) 4.62 0.053
J-CTO score 2.52+1.38 2.69+1.27 -0.81 0.416
PROGRESS-CTO score 1.95+1.07 2.10+1.08 - 1.21 0.225

MI: myocardial infarction; PCI: percutaneous coronary intervention; CABG: coronary artery bypass graft.

22 FAREw R FEFARKEK L, LUk
Ik % 20 DL BB E [ R (176 9], 68.22% ) K
F, 5561 (21.32%) RAIEB RS HAR, 27
(10.47% ) HafiR M m B AR, R RE A AR
Hrp, R PALAEIE a4 R 30 4] (38.46% ) , 1Ei

] e A F AR 30 1] (38.46% ) , Bfafiyf i) £ A 18
B (23.08% ) o £ WSS Ik A i 20 rh B 40 1 ]
HAR LBl s, e sh bk & A B4R FH e
HARW LB RS (P<0.001, %£2) .

®2 FARKMK
Table 2 Procedural strategy
n(%)
Strategy Biradial access (N=258) Combination of radial and femoral access (N=78)
Antegrade approach 176 (68.22) 30 (38.46)
Retrograde approach 27(10.47) 18 (23.08)
Combined approach 55(21.32) 30 (38.46)

23 FRutE, BRERE, HEEF. EHUARNE
BATZE R ZE SEEREIKE & AL,
WA B fik A 20 AT 5 2 B A FF R s fa] (P=

0.015) , H/bREAHE (P=0.016) FIHE /b
RIFFEHE (P=0.007 ) . TEBGHT A FIS 2 [,
2QYREF TG FENL (£3) .

R3 FR¥E
Table 3 Procedural efficacy

Index Biradial access (N=258) Combination of radial and femoral access (N=78) Zvalue P value
Procedural time/min 98.93+42.14 125.73£53.88 -243  0.015
Fluoroscopy time/min 44.92+42.14 57.05+31.51 - 1.81 0.070
Air kerma/mGy 2341.04+1 804.79 2407.75+1 535.26 -0.66  0.508
Contrast volume/mL 283.63+112.96 355.00+164.23 -242 0.016
Heparin/U 9286.61+6031.62 10 650.004-3 536.27 -2.70  0.007
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24 FRRIFERFEERE EFARUZK) P=0.002) , (HEEFHEAHIOOIHIE, 56030

% (92.31% vs 85.27% ) FIZSIHLIN % ( 88.46% vs
82.17% ) Jiifi, MBIk G ARSI T AU
KRB, (225 G2 E X,

XM B B bk A 4 & A e Tk 2 fL 6 il
(2.32%) , Hop 1l B0 A s 58, Hok AR
BRI S K 5 A A A B 25 BEAIG (9 i, 11.54%,

Wk G A BELHARLE, BUAE SN IIK A H 20 28 A 458
DR EARMESh K (0.78% vs 3.85%, P=0.028)
™ M (1.94% vs 8.97%, P=0.008) . W4
SR PR R AR NS Bh R KRS . AU B ik A
BELHAR 5 B 2R B 0 5 1 L IR TR i sl ik R
EABRLH (0.78% vs 7.69%, P=0.002, £ 4) .

F4 FREWERREHRE

Table 4 Surgical success rate and postoperative complications

(%)
Index Biradial access Combination of radial and femoral access Chi-square value P value
(N=258) (N=178)

Angiographic success 220 (85.27) 72 (92.31) 2.61 0.106
Procedural success 212 (82.17) 69 (88.46) 1.73 0.188
Coronary perforation 6(2.32) 9 (11.54) 11.92 0.002
Pericardial effusion 1(0.39) 0 0.30 0.999
Acute kidney injury 2(0.78) 6 (7.69) 12.32 0.002
Pseudoaneurysm 2(0.78) 4 (3.85) 6.47 0.028
Arteriovenous fistula 0 0 — —

Major bleeding in access 5(1.94) 7(8.97) 8.61 0.008

site
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Gy RAEMAE P05, BV, R TEfTRIE,
W5 T Lo IR . BEAEREALG RS
WESE, 5BIIKABSH L, el B 2508/ 2
I ARE R M XU, el T AR A N R i, 42
R IR IR IR 25 . R, e XU ol Jik A %A 7
CTO-PCI HAT i1y 2%, #F CTO-PCI 1 [ [
Mok Z, WRmEARE) 2%,

BeShkE TSIk, e atEm, &)
RAEAE, K —FREFR ] T 4R A ARSI AR
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o, BBk & AR TFARRBHEA, w5255
R Z, AIReE 578 1Y 5 2R BEAHOC

W WA IEAS, X R A AR, RE T2
il R RS PRI R T AR RGBT, S FE{in]
TR FH BB KA 6 SR A s T R g U e . AR
SN A A 2H ELA O v Pt [ AR (S ],
MATETER T X —HEWr, (B2, ESEPRF AR5
D, Toie TR R ) Fa SR AR D%, XL
M sh Bk A B 41 AR Fhe e sh ik &= A A4l
X4 R G EEAARGE S S, B A e A e
CTO i B ARV E I S E R . TRl A
TR AR WAL, REZEAWIER, Beshik A
HETREZ AT, ARSI RAEAR, B FE .
RIGWKE A AR T INZE i, AL MIBE SN Ik
A5 CTO-PCI [ HL ik 2 it — 254 5 .
KT MAFAE—E B RBR (1) A5
g Boebes B ) % BEBIF S, 40 AR CTO-PCI
B BT 336 i, LUk Sk A BT PCTARY &
FHoN 258 B (76.8%) , LkEE A AMAT PCIAR
B EE N 78 Bl (23.2% ) , FEARERUN, FIAg
57 £t % CTO-PCI i KA BEHL X BB 55 PEAN
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B BB LRI R T AR IR AT AR I R AE
KR EENR, AROARFE RN EZ Ik
TWZA AJGTY, AIRESE AT FR AR SCIF AIE A A %
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Li bRk, AEEEE, (1) BUsesh ik
A EL NN CTO-PCI Y B 2 1L A, §0) 12 1L
Mo (2) XSRS 2B s k2 & A
AL, BERSSE R TRITTR], Jaib i 550 BT 2= H]
o (3) ZXUEEs KA RAT CTO-PCI BT AR
NRAE TERBIKE &AM, (4) SEbE
SIKE S AL, 2SS KA B ) BLUE IK
fLo MU A I AR K b B A 0 2 O A AE 1 K
AR, R .
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