


Historique de I’Approche Transradiale
Radner S. Thoracal aortography by catheterization from the radial artery. Acta
Radial 1948;29: 178-180.

Campeau L. proximal radial artery cut-off for selective coronary angiography
(with radial artery suture). Montreal 1964

Campeau L. Percutaneous radial artery approach for coronary angiography.
Cathet Cardiovasc Diagn 1989;16:3-7

Kiemened) F. First transradial approach for PTCA. 1992, Amsterdam
Kiemenedj| F. First transradial coronary stenting. 1993, Amsterdam
Kiemened,. F. First outpatient coronary stenting. 1994, Amsterdam
Fajadet. J. First transradial live demonstration. 1994, Toulouse

Kiemened| F. Percutaneous transradial artery approach for coronary stent
Implantation. Am Heart J 1995;128:167-174
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Avantages de I’Approche
Transradiale



Quality of Life after Radial or Femoral Approach for
Coronary Angiography
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Bar graph of generic measures of quality of life measured with acute version of SF-36 at 1 week after catheteri-
zation. Higher values indicate better postprocedural quality of life {n = 200).

Cooper AHJ 1999; 138: 430-6



Quality of Life after Radial or Femoral Approach for
Coronary Angiography
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Cooper AHJ 1999; 138: 430-6



Radial vs Femoral Approach for Coronary Angiography:
Patient Preference
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Histogram of patient preference for catheterization method
rated on visual anclog scale (n = 200).

Cooper AHJ 1999; 138: 430-6



CARAFE (Coronary Angio. through RAdial or FEmoral approach)

Earlier Discharge
Femoral Right Radial Left Radial

70 70 70
Cross over (%) 0 1.4 0
Procedure (min.) 11.2+3.3 12.4+5.8* 14.2+3.3*
RX (min.) 3.1+1.7* 3.8+2.2 4.2+1.7*
Compression (min.)  8.1+2.7 NA NA
Bed rest (hour) 9.9+11.1% 5.0+4.0
Discharge (hours)  42.0+44.8* 31.4+22.3

* p<0.05

Y. Louvard CCVI 2001:; 52: 181-187



CARAFE: Costs

[0 Medical Fees

Radial n=140 B Hospital Cost

B Complications
O Drugs

Femoral n=70 [1 Devices

0 2000 4000 6000

Y. Louvard CCVI 2001: 52: 181-187



Clinical and procedural predictors of nurse workload during/after invasive coronary

procedures
Patient (n) 52 208
Cath Lab nurse workload (min.) 174 (134-218) 86 (58-126) <0.001
Patients (n) 46 118

Ward nurse workload (min.) 386 (226-652) 720 (314-1375) <0.001

Femoral access, failed radial access, interventional procedures, procedural
time, urgent procedures.

Access-site complication, length of in-hospital stay, admission to CCU,
interventional procedures

Amoroso G et al. Eur J Cardiovasc Nurs. 2005;4(3):234-41



Access Site Complications:
A new Risk Factor



Severity of Bleeding and Mortality in ACS
Kaplan Meier Curves for 30-Day Death, Stratified by Bleed Severity.

Rao SV, et al. Am J Cardiol. 2005; 96(9):1200-6



Impact of In-Hospital Major Bleeding on Early and Late Mortality
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Stone GW J Invas Cardiol 2004, 16(suppl G): 12G-17G



Major Bleeding and Mortality in ACS
The GRACE Registry (N=24,045)

AENo Bleed

U EBleed

Overall Unstable NSTEMI STEMI
Angina

Moscucci M et al. Eur Heart J 2003;24:1815-23



Pooled relative risk of mortality increase in patients with
ACS and major bleeding

Study Major bleeding No major bleeding RR (95% CI)
Deaths, No./Patients, No. . §

I 1 : I
Ali et al 2004 9/89 24/931 E _._E 3.92 [1.88, 8.18]
Eikelboom et al 2006 60/470 833/33676 = "'E 5.16 [4.04, 6.60]
Feit et al 2007 10/194 Q/5807 E p — 33.26 [13.67, 80.92]
Kinnaird et al 2003 A44/588 54/8992 E E"- 12.46 [8.44, 18.39]
Lenderink et al 2004 18/98 1207702 E !'l— 11.79 [7.49, 18.55]
Manoukian et al 2007 47/644 159/13175 E 'I'E 6.05[4.41, 8.29]
Moscucci et al 2003 85/546 624/15348 E = E 3.83[3.10, 4.72]
Rao et al 2005 79/307 549/19110 H -_l' 8.96 [7.28, 11.02]
Segev et al 2006 15/79 86/5763 E i 12.72 [7.71, 21.01]
Yusuf et al 2006 83/629 545/19449 E -I-E 4.71 [3.79, 5.85]
Total (95% CI) 450/3644 3003/129953 E ‘ 7.60 [5.55, 10.401
Test for heterogeneity: Chi=85.44, df=9 (P<0.00001), I=89.5% E
Test for overall effect: Z=12.65 (P<0.00001) E

0.01 0.1 1 10 100
Lower mortality Higher martal ity
RR (95% CI)

M. Hamon, Eurolntervention 2007:3:400-8



Access Site Complications:
Role of TRA
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Ischemic events and Bleeding in Pts Undergoing PCI with
Concomitant Bivalirudin Treatment

Radial puncture site (7=438)
Female gender (7=1030)

Abnormal creatinine (7=589)
Sheath size >7 French (n=447)
FH/LMWH <24 h after PCI (n=1069)
GP Ilb/Illa inhibitors (n=179)

Bleeding events
less frequent
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Odds ratio (95% CI) Bleeding events

more frequent

Madsen et al. Eurolntervention 2008:3:610-16



Radial / Femoral Approach Meta-analysis: Entry Site

Complications
Comparison:  Radial vs Femnoral approach
Outcome: Entry site complications
Radial Femoral OR oR

Study n nN (95%CI Random) {95%C1 Random) Yeir
Grinfeld 0/138 314 S N - 014/0.01,2 78] 1396
Mann 1396 0176 4176 —_— 0.11]0.01,1.99] 1996
BRAFE Stert 1156 3156 —_— 0.2200.03,3.19] 1997
ACCESS 0300 & /300 _— 0.08(000,1.34] 1947
Mann 1998 074 J /68 — 01300 246 1998
Coiopr 0101 0/59 Mot Estimahle 1399
CARAFE 0/140 2170 —_— 0.10/0.00,2.08] 2001
Moriyama 0 /108 3182 _ 0120101 2.31] 2002
CCTORLUS 31168 120183 —B— 0.23(0106,0.83) 2003
TEMPLRA 01 2172 S 0.1810.01,3 86] 2003

Total(39%C1) 411238 |/ - 0.17]0.08,0.38]

Test for heterogenety chi-sguare=119 df=B p=1

Test for overall effect z=-4.37 p=0.00001

w0 1 501000
Favours radial Favours femarl

P. Agostoni JACC 2004; 44:349-56



Endpoint Measures in Acuity

_ Risk ratio Radial Femoral  OR (95% ClI) value
Endpoint +95% C] (n=798) (n=11,988) adjusted P
Net clinical —e 10.5%  11.1%  0.95(0.77-1.17) 0.62
outcome
Ischemic —— 8.1%  7.4%  1.10(0.86-1.40)  0.45
composite
Major bleeding = —®— 3.0% 4.8%  0.63(0.42-0.95) 0.02

Radial better Femoral better



Impact of Increased Rate of Radial Angioplasty on the Occurrence of
Vascular Complications

Patient Number 1,013 1,014 1,171
% Radial 29.7 % 52.5 % 62.0 %
0
]
D
o
1998 1999 2000
-o-[fF] O

Hilton Am J Cardiol 2000; 86(suppl 8A): 36i
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TRA In High Risk Patients



Coronary angiography in the fully anticoagulated patient: transradial
route Is successful and safe

600 radial coronary angiograms

66 on Coumadin, INR > 2

Age 6/+11 years

Sheath size: 4 Frin 6%, 5 Frin 20%, 6 Frin 74%
Seven operators

Success rate: 97%

Complications: 1 minor postprocedural hemorrhage

Hildick-Smith CCVI 2003: 58 :8-10



TRA Reduces Bleeding Complications and Length of
Stay in Pts Treated With Gp2b3a Inhibitors

FA RA p value
Patients (n) 2432 164
Gp2b3a inhibitors (%) 61 90 <0.05
Major bleeding (n) 164 0 <0.05
Major complication (n) 21 0 <0.05
Minor complication (n) 59 6 <0.05
Thrombocytopenia (n) 17 3 <0.05
Length of stay (hrs) 70.6 36.6 <0.05

*p <0.05, major bleeding (TIMI criteria), major (requiring surgical repair), and
minor (pseudoaneurysm or charted hematoma) access site complications

G. Revtyak Am J Cardiol 2001; 88: 39G



Fewer Bleeding Complications With Comparable Efficacy
With the TRA in Coronary Artery Stenting

Femoral Radial P
(n=1886) (n=144)
Centers (n) 92 20
Eptifibatide(%) 50 48
Death/MI (%) 8.0 10.4 NS
Urgent TVR (%) 1.4 0.7 NS
Thrombotic Bailout (%) 1.6 0 0.09
Any Bleed (%) 17.9 11.8 0.05
Access Site Bleed (%) 14.2 6.3 0.003
Access Site Complication (%) 6.6 0.7 0.14

Multivariate analysis, Access Site Bleeding: Radial / Femoral, OR 0.41, p=0.009

ESPRIT Trial, O'Shea et al. ACC 2001



Access Site Strategies in Acute Ml
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TRA FA Perclose FA Manual

Y. Louvard, J.Ludwig CCVI 2002; 55: 206-211



Coronary angiography in the presence of peripheral vascular
disease: femoral or brachial/radial approach?

297 patients, age 67.1 + 8.4 years, clinical/radiographic evidence of
aortofemoral arterial disease, diagnostic coronary angiography

Femoral Radial/Brachial p value

Patients (n) 154 143

Approach success (%) 79 91 <0.01
Controlateral success (%) 40

Radial/brachial success (%) 100

Procedural time (min) 51+19 42+22 <0.01
Major vascular complications (%) 5.8 0 <0.01

Hildick-Smith et al. CCVI 2000; 49: 32-7



A Randomized Comparison of TRA and TFA for Coronary Angiography
and PTCA in Octogenarians: OCTOPLUS

P
Patients (n) value
Vasc. Surgery (%) ns
Transfusion (%) ns
Hb drop > 3g/DL (%) 0.063
False aneurysm (% ns
Arm or leg is ns
Forearm co 0 ns
Large hemato 1.6 0.031
Hematoma (%) 11.4 3.5 0.003
CVA (%) 0.6 0 ns

* surgery, transfusion, Hb 10ss>3g/100ml, Ht loss>10%, ischemia, vasc. Complic. leading to discharge delay

Y. Louvard et al. AHA 2003



Why TRI is Not the
« Gold Standard » In 2008 ?



Deep Learning Curve



Transradial Approach Failure in Relation to
Volume

y = -1,2931Ln(x) + 11,464

= 0.002
A P
| 4
L 4

. —
| 4

400 800 1200 1600 2000 2400 2800

*Failure to enter ascending aorta



Right Transradial Coronary Angiography
Procedural Time
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Y. Louvard J Invas Cardiol. 1999;11(9).543-548



Radial Approach Success for beginners
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Radial Approach in the Real Life
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Y. Louvard and T. lefevre, 2004, unpublished
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Predictive Factors of Radial Approach Failure

Patients (n)
Age (years)
Weight (kg)
Height (cm)

sSuccess

2347
61.6+11.3
76.9+13.5
169.3+8.3

Failure P

53

65+11.2 0.030
72.8+13.8 0.029
166.4+10.3  0.030

Y. Louvard, unpublished



Radial Approach Failure in Relation to Age

% 61
4 -
2_
0_
<40 y 40-49y 50-59y 60-69y 70-79y >80y
n=64 n=298 n=606 n=779 n=552 n=110

Y. Louvard, unpublished



Radial Approach Failure in Relation to Weight

—— Total Male —&— Female
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Radial Approach Failure in Relation to Height
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