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Radial access for coronary angiography and intervention: past, present and future

WANG Ruochen, DAI Yuxiang, GE Junbo®
Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai Institute of Cardiovascular Disease, Shanghai 200032, China
[ Abstract | Coronary angiography and intervention are commonly used minimally invasive examinations and operations for
coronary artery diseases. The radial access is currently the most commonly used operational approach for coronary angiography and
intervention both domestically and internationally. This access has gradually developed since its inception, and with the continuous
updating of evidence, it has been widely recognized as a routine access. Meanwhile, sufficient evidence also suggests that the radial
access can be competent for intervention of complex and high-risk coronary artery lesions. Transradial coronary angiography and
intervention started relatively late and developed rapidly in China, with a high prevalence now. Chinese coronary intervention guideline
recommended the radial access as the preferred operational access earlier than Europe and the United States. Although there are some
objective limitations to the radial access, with the advancement of instruments and the improvement of interventional physicians’
technique, coronary angiography and intervention through the distal radial artery are also constantly being carried out. In addition, the

application of radial access in peripheral artery intervention and neural intervention is also being explored.

[Key Words | radial access; coronary angiography; intervention; development history
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MG, Seshik & AR, FEEBRARA M k. 1967 4, Judkins ' & YK K F 3 Bk 28
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HEAT K5 . 1993 4F, Kiemeneij %5 4l T %
FH TRA #1728 B 568 Jik Bk 28 i ¥ R ( percutaneous
coronary angioplasty, PTCA ) £ B etk AiGIT
( percutaneous coronary intervention, PCI ) , HIt,

sk 52 A ATRIT IR IR IEA TRA BB 287G

SRR ] TRA #1756 Ikt 5 S A AiRdT
ERAERRI R AR U e, (Hesh bk HE iy
FEHEPE . AR T A Sl ] K T = i R A R
B SR SR AR X — B ARz N . 2000 4E DL
A, TRA 75 Ik 52 S A A a7 G s v i) iy gl
ELEdL3e ™ S T R O Iz AR X —
HB L T AR ZSC RS . BT o, H2
/NI A AL R

2004 4F, Agostoni 25 X BEAY: 4 /N B 5 3k
177 RS0 J Meta 5347, &30 TRA FHEST TFA
A S 9D SR R A O ACRE I e A 8, AHAE F 20
M AR ZHH (major adverse cardiovascular events,
MACE ) KA 27 fil J e b AL TFA 9]
WA HEXI SR EAEZA R, (B
MR, BRI TS K 2RI, e
T2 2 A i e, XS ZE R MR TS . It
Gh, BTN ARG RIS FBCER N (R 25T
YHANSZIRFE <600 1] ) , XF B B Bl T I [R] L4 g

(2R BE DT RSO A BE AR ), A

FIREMRAS T TRA 27 R i lm PR 3K £5

Cantor %" [n] il B 75 %408 A% % B, W /N
S TRA R R B % B 45 A% B AT LA IR 5 40
BT T7 R A SCRY HY I XUBS: . 2008 4T,
Montalescot % ) 3 43 %} RIVIERA FfF 5% 1 %5 41 [
o5 BR, TRA J&ME— 5 S A G 28 £
Chase 45 " %of BE 71 504 04 8187230 #7 % B0, TRA %5
TFA AT s A JEH i F 2 A%, Rk 30 d
Fo VAR AL TR T B Rao 21 [l i 2004 4F &
2007 4453 PCLIRYT BYEH RS, KB TRA |y
B 5 TFA A2Y, il I & i & A AR (78
. oERIZS PO E IR ) .

ARG Z IR R, TRA BCH L TFA 7] B
DK 5 A ARG i =, (R AR A
RFREE 7T, HIMTCIRSS e . X eentos A HR R
PE: B Z 800 W EYE 53 7E4r 4, 5 TFA

ZHAH . TRA 1 09 BB /D TERTIEPENTSE A,
FEAC R/, BEVII TR . R, XFF R B i
e 2t BENLY BBIFSE AR BB A IE

2 XEELRE

Jolly 251! kel & B TRA 3X —Hr % R 7L R
Jokiis 2RI AGES T4 P B 3. 2000 4F, Jolly 25
BEXFREAE I 2 BELAF 5T 26T R G A AT i, &
L TRA BR T 9800 th i 455, L TFA IRFEAK T 4
AL FEE AL (FET . OHWEE, )
B % 4= %, B J5, RIVAL ( the radial vs femoral
access for coronary intervention ) WFFY"7 A i, B &
A Z T BEYLEAT X BB I RIS, g
2V kZE A 1E (acute coronary syndrome, ACS )
BF R TRA . TFA 1T KA AR TP X AR S 30 d
TG B g, 2B AT 2 30 dNBET .
O WURESE A< v AR 56 ik 5% 1% 38 AR (coronary
artery bypass graft, CABG ) #H&K H il fY) & A4
A, SRERR A YR h aRRE R A5 S ST A
WEFE9N AT 2006 4E 2 2010 4, 32 PDEZK 158 4
S e N 4 2 R AME S8 B AR ACS B I
7021 i, H:H TRA 44 3 507 {41, TFA 43 514 f,
SER R, WL A AR CABG A EE L = 1 &
AR 2 (0.7% vs 0.9%, P=0.23) ; {H TRA 41
FP R L e R 5 T YA 4B Bl R 1) K A R
F/NT TFA . BOZFRAF LT 458 : TRAR
TFA ] DAl /D il SR R A%, a2 £ %
SRR 2E 00 5 I SR R A R 22 5% TRA
55 TFA =E 2 ] 5 R 5C ™ B il 3544 & A= 2 AH L
TRA 45 TFA U2 [0 £ 8 E GAEEF TG
B X (3.7% vs 4.0%, P=0.50) , {HIFZHM 4R,
XFF ST Bt 44 5 2.0 WLAE FE (ST-segment elevation
myocardial infarction, STEMI) Fl19f ST B 45 15 4.0
JUEESE (non STEML NSTEMI) 3%, A[EIAYABEHR
tRIEAHMIE . 7E STEMI i, TRA 4141 TFA 4]
1Y F BT F A R AR 3.1% 1 5.2% (P=
0.026) , TRAZHHIEZ%5; 1i NSTEMI 1% TRA
ZH RN TFA 2H 1Y 24 32513108 3.8% 1 3.5%

(P=049) , ZRIgIt¥E .
RIVAL #5817 1 9 & A H TRA 5 TFA 1
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KAVHGHEPEREHLS BBFSE, 4575 TRA TEJ/ H i
Jr LT TFA, HAEHRLLREE B4, 1 STEMI &
HH, TRA XTSRRI WS A B EH . (HiX—45
WAL LUK TRAE N —L R FRARMESE. A
T TRA )2 W H, X — B3 E ik BR Y,
i — 20 ) A AR A B Z TR

RIFLE-STEACS (radial versus femoral
randomized investigation in ST-elevation acute
coronary syndrome ) 5% S RTHEM: . ALY IR
G, g8 A STEMI BT 2120 ATRIT R E
1 001 7], FEZLGT ARG 30 dOIEHESET . ONL
FEFE, Aerf #0004 13z 5 8 A E CABG A1 56 ™
EIIMME AL, HE5 R WK, TRAYA S TFA
2 LR L R A R 35% (13.6% vs 21.0%,
P=0.003) , Btk FECUEMEFET . il B A B i
W] 7776, TRA )% TFA A o Z .

2015 4, Valgimigli %" /% fi T MATRIX
( minimizing adverse haemorrhagic events by
transradial access site and systemic implementation
of angiox ) MFILAILE . ZMF 9T X G132
Z ik & 5 8 PCLAY ACS H%, 45 T STEMI Al
NSTEMI f£55; FEZ 8 30 d N MACE (4ET .
CNUVEEFE A ) 5 ST AN RlG R A4,
E X A MACE #l 5 CABG & % BARC ( Bleeding
Academic Research Consortium ) K Hi IfiL 1 & & &
B WFSE LA T 8 404 B i, Hoh TRA A
4197 5, TFA 21 4 207 f5l. WFR45 R FE W, TRA
2H MACE &4 %X T TFA 21 ( 8.8% vs 10.3%, P=
0.0307) , FA R IR A A TR B E LT TFA
ZH (9.8% vs 11.7%, P=0.009 2 ) . % F % i TRA
ZH A M I A B A RAE T R /D BT 8, 2017 4F,
MATRIX BIF52 B4 3 Hr 20 45 478, TRA 43
(I PR AR 6 0 26 T 544 ACS Hug it (414 STEMI
MINSTEMI % ) .

X — PR A O BT 45 B R4 T T TRA
TE 76 K 1 52 1 PCLA B e PR AL AL . 2R 0
RIVAL #F 527 ¥ TRA 4 %~ W] &, i RIFLE-
STEACS #F58 "™ v LR %E T STEMI iX— 45 AR
3%, MATRIX AF5E " 45 SAEAR R FAE T,
Bt SRR R B R, TRARA W RECAEZ A&

BRIk 25 TP LT TFA.

S2BR |, Valgimigli %5 2" FLAE 2007 4F % 2009
G, T T — AN B VEEAS BN BRI, Ok
PRVIAN [F] Allen 3055 435 SR 1% £ 35 #£ 17 TRA 7 ik 7
AWM 2, REERYILHR, g Allen i35
ZEFN], TRA B2 %2k T8 AR AR T

2016 4F, Ferrante 252 & %} BE 11 £ ik 24 4™ b
HLGHIERES (BEAL ST 1997 4R B0, IRE0
T RIVAL"" | RIFLE-STEACS " | MATRIX " %
ITHIIESY ) 1T T Meta 38T, 45 34278 TRA AH%E
TFA, 7E4HET-, MACE, EE S F R EE il
I AR AT WS OB,
2 0 E AWK LM DR R, A
W R E UG e ACS, TRA 4R LA E
e, X—ZERWIREE 144 TRA I b7 .

HT UL Z AT IR R, 2017 4FE KR L
JIE9% lp 2 ( European Society of Cardiology, ESC )
S A 19 STEMI 4 BRAE 1 ) o, 1 W HE 7% TRA 1
S PCI A B ¥EA M. 2018 4F, ESC FIEK Y L g 41
Bl #p 25 ( European Association for Cardio-Thoracic
Surgery, BACTS ) Jt[al & Afi ). LIz B At g
o, BERRE TRA HETE M BT A ek ik 52 55 PCI W AR
HEA K. 2021 4F, SEELOIER 2= 2. SEELG
o3 S 5% B A8 3 52 RN A Wb 2 e [m] % A 1) 5 ik
I3z A B S TRA T ACS sk e
SR DIER I FARAR . 26, ZEEPR L, TRA
LR KA ATRYT B A AR IR

2022 4, —IAEgh AT 7 30 2005 4 LLJE JF
JE R v o 0 BE AL PR 1L 38 ( COLOR |
MATRIX . RIFLE-STEACS. RIVAL., SAFARI-
STEMI. SAFE-PCI for Women. STEMI-RA-
DIAL ) £ 21 600 {5l # # BEATZE 36 007 ) B
ik ARG 30 d N, 5 TFA AHLEL, TRA g4
e R 2 A W BRI FIR, TRA
Be /A LA IF RRE . SR AR OC i = L A
I, 220 M A AN RS R AN R R = R 1)
KA. KR AR EINILIE T TRA AR

3 EXABEBREPHINA
B 2l ik B A2 1 BRI 1 TRA A AR 97 X T4
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7% EfEiE ik A (complex and high-risk coronary
intervention, CHIP ) f71EAR KA Bk AN HERE . (H
SEFHE TR ATRITHOR RS AN T 4 e i 20,
KA A BETZE CHIP 45 Y TRA A AJRYT Ut
METHARR Z0as, Iz ich AT Be 15321 M
i H

e 5E 4 P ZEPENN ZZ ( chronic total occlusion,
CTO) ¥ # I M2k AIRITEE X, L RESE
CABG WAMEFF AR SE iz F . Fi#E w kA A
IGITHOR AR A AW & i 2, 4 K241 CTO
a8 AT A A VRYT S MLE L, CTO A A
TRIT AR R X L RURS: % s AR TBCRAT B R S
SR AVRIT R EOE . 2017 4, H A —I5 1]
i 4347 27 4 T TRA 5 TFA 7E CTO A AJRYT
R, KR IR, ESRTFAR NI,
TRA 5 TFA Xt ICH i 2251 ( 74.6% vs 72.5%, P=
0.51) ; {HXF J-CTO W53 =3 43 AR PR s 41,
TRA BT ARBIRAL T TFA ( 35.7% vs 58.2%, P=
0.04) . FARPMEH/NT 7F IR 5I 28 . EH
1k, PHZERGAS K E R T 20 mm K = #4#0 mT fERE
TRA 17 CTO 4 ATRIT R ML AU

HRAE L IRAFSE 25 SR, PTRERIRE S Ik A EAR Y
FRHil, TRA7E CTO %55 AR A8 WA AIR ST FARAR
TFA 5 — & 45 o (B2 Rl 45 5k Ik A A28 B i AS 6
RIEFFAREARBAWHE L, X T2 35 bk 22 1
TRIT B A A TRA W AT A4 . TRA HP{f
W38 1Y) 6F 85 4 Ah A2 43 A AE 2.62~2.67 mm,
i 7F B AMEAE 2.95 mm,  E MR 22 1 B K
TR A A L S R A S T IS, 6F I
7F W EERS ( Terumo 23 7)) HYZME4T 54 2.46 mm
K 2.79 mm, 6F J 7F #EERS (R FELA W) 4b
PRy AT i85 2.44 mm & 2.72 mm, JERH 6.5F
T RERS AN 2.57 mm. X EE M R T AT 9 R R A
TRA TEE Z L kA AIRTT rP AR 2 5 4 1w

2021 4, Meijers %% % 2 T % It TRA &
TFA 755 2593 A8 Hh 22 B %) %o BRI 5% 1 3t 6 25 2R
OB AT 388 il /2 1 [ b 2 oL i HE
BEMLGT RIS, FLXT IR 2 26 7F 09 sh bk
. BANEBANRRT CTO, WAL E TR
A E AR AR M A SRS . R

Sk SRR S 4 R M I R e B A I I A, IR
PR SNTFARM I . 2 2 A F L GHF
TRA B i /LF TFA (3.6% vs 19.1%, P<<0.001 ) ,
HWREA 5 2 HIEW 2200 (86.0% vs 89.2%, P=
0.285) o X—ZEHHIR, TRA AU LIS AL 24
WA A AR, RIS AT AR D AR I
FFHSCH ZAE

AU TE 2018 AR AR T 1 3% IR AF 5
BILE IR, A3HT%F L TRA FEF ML A A AR YT
()2 Ve KA sk Has IR R, 22 TRA A
M T kA ATGIT R AV 3 iR
HE/D, 355 TFA MR 1AL S S, ™
AT IR A R, BTLL, AHLE TFA, TRA
X T I 1R 568 ik A AT IR S — N B A1
PEPE.

TE 75— HA BRI R, B 202l ko A
FAR, TRA ZEI HH TFA B W Z 0. WRTSC
fitik, RIVAL "7 H MATRIX ™ 2 35k 260 B AL %o
WA B3 Tk s 5 S A NIRIT R 2183, 38
i ACS #.#% . RIVAL BF5% """ 5 STEMI W 20 43 #7
7R TRA 7 22 W Ik AF-AR Xt TFA B 48%F
e, 22 A8, TRA &5 Ak —ik
Fo UK, EEXT RN AIRTT FARRIBER S
278 TRA %8 TFA BEAR . — Ik [E A48 A 8 534
1B [ BRPERF S 0 B, TRA W] y8/b 298 Tl kA
AFARRBIARMM MACE, SET-% . K kL
FAEBERTA] o

4 ERRERE

TRA 76 E (RS 300, 1996 4F- 55 35 i1 B+
TER B 5E R T N ) TRA A AJAYT, 2000 4E7E
A2 H R B I v = e S T N T TS 4k
Sk ERkIE A, TRl w bk i 5 sOE kAR
SPIEEARERE Y . s, EN TRA ERKA ATT
TR JCUN S & FETF R

W P R, b E B 89.17% A KR
kMR I 86.64% M ZEAESIKNAE KT 3.2 mm,
MAE Lo X 2 AN Eei 53 30 61.74% F1156.52%
PR 2R 2808 H RSk vl iE H 6F B4, H.
i 5 0 ok 22 R B A P AR, SRR B
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SERCLL AP AT 2 TR A, S U R I OCRERS
TRA FA R N PR 1At . 3 T TRA I
AT IR L R Sh AN TR A
BEmS ], TRA etk 5 A B et ik 2 20 B AR AE [

100.00 1

188.41
1 89.45

90.00 1

1 86.01

18235
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10.00 [
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1 90.51
190.89
190.65

NTFRE . % Kb, HAET TRA 78 B N &k A b
B33 1 FH . R KB e kA AR 9T T
/N, 2022 4EHR[E TRA ik~ AR PR E X 96.93%
( E] 1 ) [33] .

1 94.03
196.37
1 96.67
1 96.93

B TFA
OTRA
O Other

0.32
5% K
R —— 23.44
0.43

5 |
=l = = o
< = = ES b S
1 ol 3 Al 4l 4l g o -
s 0= B B B Qi B JiE e ke Ak
‘ I:; Ig Ig I;:- Ig IS Ig B 0E ukE uE
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B 1 2009—2022 EHEKEEENNFAREERE

Figure 1 Coronary interventional access in China’s mainland from 2009 to 2022

TFA: transfemoral access; TRA: transradial access.

[N TRA OG5S AEZ AL 4T, 2002 4 ),
B N TF LR 0 M TRA 224 FA BOvE i 45 2R i 5
Wk, HAp LI R IR 32, BEACE:
b, 2R S E TRA A L /> PCTAR 5 1)
W, R BRI BRI 25 S A e
Sk, HP A 4 RS YT s B A L
SCHEFIAY Ferrante 25 % 219 Meta 40472 24,

WA AR Z AR 4% TRA SN A AT
REMITARAR =, WAL T HAban Rk
WL SIS R B KA B 1 22 A E AT R 5

BT ENIMYTE Z R AR, 2016 4, g
B 27 23U ML 2 03 23 A GO e 22 41 % A 1 4
B O RB TRA VE R PCLI BT HE A K, X —HE#A 4G
T ESC KA RN P

5 IMELREEE

AR TRA B R T8 kA A ST B v A B
=, [EERDE IS TRA BRE TFA TR T )5
TR AAE, (A FEOF LIE, Hd s W H 2 m

Fe KA w2 B8 8 ik 4] € ( radial artery occlusion,
RAO) . RAO % Z J5 i Fl & 5 i, 32 2445 8
HHRE . FRERAEAOREEE . BE RN AT
W otk AR MR . Rl M BB B
ik 2 sl s AR AE DR R A B S AN LB A B ik o
I, BHE K EARHE> 1. AR IBIR AT FH s
2 AN A R AAE RE ) R
JEIB IR A T RAO KR, SRR
FRUCTRA AR 5 £8. 35 U0 RAO W44 )iK T v
4T TRA, HIEZEF A RAO & AR IFAFL,
TRA (48 52 i FH AR R

AN, W TR IKEST Moo S i8S, RIS
TRAGRARFE, TRA BRI BER T TFA. M
X TR 43 DR 1 5 22 B Sk EREE S 4 (intra-
aortic balloon pump, IABP ) “FHiBh2E 104834, H
TR T MR ESAE, TRA LRIt

6 KKEZE

2011 4, Babunashvili 2 ) 3 18 2% 84 40 55 3
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T[] T30 A B DA ZEAR Bl Y 2 91 R, OB 48 e v
TRA (distal TRA, dTRA) B K51 A A 48,
2017 4, I RAFSE - IESE T dTRA v AJAYT 9%
PR AT, Bk, 4 dTRA W5k AT 462
W2 B

2020 4F, L2 IR R I, MR T TRA,
dTRA WL BT B E MR E S sl AR
Ja B EFE] L B — P g I AR R, E
LI N G R R I, dTRA AT LATESE MUk
WANIBITFARBFERE L, > RAO B kAR, Ib
Fh, 7£ STEMI (22 kA AF A, dTRA A~
SRR Y M R 5 TR ] A A
{HJE, dTRA WAFTEZERI I R EAL ., PCI R K
FETE R | S A SO R 28 R A R i AL

#E HAT, dTRA AHEL TRA 76 K WIKE 15 H Y
I RVE AT Feifie, EEEE A 1B AR . 2%k
FIRFRER G BT R X BT 2 iR 1 A T
PRI, 240 TRA X TFA FZ A0 U, iRk,
dTRA 2388 TRA HHETIHLAL

ea, AR FEAS AR Y7 U, TRA A AL
YN T BN, TERRZEA AGTT FARE LA A
AT, TFASE EEIEEA R T, T
TRA TEFEKA AN 3k 1 15 Z2 L& Se o,
TRA 7EHAMA AFARIIN FAEAEHRER Y,

1997 4£, Cowling %" ¥ Yk 18 % ] TRA 47
i e, HZERZ A A%k, TRA 51E
SR TFA 28 W sl e 48 R XE R ) 25 8. BT, 78
P22 AT, TRA FHCAF 5T Z2 0 Bl i PE 5%, H
B/, Meta 2007V $27R, TRA Sz AR
AT Y 2E N ERAT i I A RE D A OG5 et kA
AFHEE, TRA i ZA AGHE H e S0 Rk 48 Al
5 ERIEEARBE S LSk, XIAREM S, BRE
RE R, EM&E K, WA, =% H TRA
P2 A AN AR, DA S I IR 55 8 i FH TFA >J
TROME DL AR S B BR ) T A s A G
@Fﬁ [52] .

AN, TRA TEAME SIS A R 58 B A
MR R BL, HATAIBEST LU BIRE B oA
R BRI . PEIEIEEAT PR, 2
TRA #JRBL T HAR /D R . ¥ Haa . [

A B st ()45 7 T G 3 %

EFHMIE, B35 T TRATEE KA AIBIT TRy
NS FEESR, b AGNE ME
NS IORT A B N e AR E S, TRA FEZ 1L
B NIRRT AT A B Tz 1 H o

fEEEmR .

MR FrAEE AR SR

fEZTIm  TEa R SCERIRTER, I, SC
TR, SCEEIT; BT B, BOTOCEAELE,
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