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Radial Access 
for Neurointervention

New routes. Old challenges.  



Step -by-s tep
Literature review and Bîcetre experience



RADIAL FIRST, PARTICULARLY IF:

Ob e s e  p a t ie n t ;
Bovine  o r  typ e  II/ III a o rt ic  a rc he s ;

Pre vious  ilia c  s te n t ing /b yp a s s , o r  fe m ora l oc c lus ion ;
Exte ns ive  a orto ilia c  d is e a s e ;

An t ip la te le t  a g e n ts  o r  a n t ic oa g u la t ion ;
Pre g na n t  p a t ie n ts ; 

On ly a  ne e d  fo r  p os te r io r  c irc u la t ion  a c c e s s . 

Ca re fu l a s s e s s m e n t  o f b o th  ra d ia l a nd  fe m ora l p u ls e s  is  re c om m e nd e d  
b e fore  e n te ring  the  a ng ios u it .

44

Pa tien t 
s e lec tion

Source: 
Zalocar, L.A., Doroszuk, G. and Goland, J. (2020) “Transradial approach and its variations for neurointerventional procedures : Literature review,” Surgical Neurology 
International, 11, p. 248. 
Kotelis, D. et al. (2012) “Morphological risk factors of stroke during thoracic endovascular aortic repair,” Langenbeck's Arc hives of Surgery, 397(8), pp. 1267 –1273. 
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RELATIVE CONTRAINDICATIONS:

Ha nd  c o lla te ra l c irc u la t ion  a s s e s s m e n t  
th roug h  Alle n /Ba rb e a u  te s t s  ha s  fa ile d  to  

p re d ic t  ha nd - is c he m ia  ou tc om e s  a fte r  TRA.  

Ra d ia l a r te ry s iz e  <  2 m m ;
Ne e d  fo r  a c c e s s  >  7F; 

Ca rd iog e n ic  s hoc k w ithou t  p a lp a b le  ra d ia l p u ls e ;
Po te n t ia l ne e d  fo r  fu tu re  a r te r iove nous  fis tu la ;

Ne e d  a  ra d ia l a r te ry d onor s it e  fo r  c orona ry b yp a s s  g ra ft  s u rg e ry;
Know n d is ta l a r te r ia l oc c lus ive  d is e a s e  o r  o f Ra yna ud ’s  s ynd rom e  .

Pa tien t 
s e lec tion

Source: Zalocar, L.A., Doroszuk, G. and Goland, J. (2020) “Transradial approach and its variations for neurointerventional pr ocedures: Literature review,” Surgical Neurology 
International, 11, p. 248.



Room setup and patient preparation 
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Right side TRA is most frequently chosen as it is more convenient and favorable to the operator.

RIGHT APPROACH

Hand supine and extended on an arm -board.

Hand rotation if distal TRA.

LEFT APPROACH

Catheterize from the left.

Work with left extended or bent arm,
“Napoleonic” pose .
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Room setup and patient preparation 
Right side TRA is most frequently chosen as it is more convenient and favorable to the operator.



Room setup and patient preparation 
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Patient comfort is key to success.  

STERILIZING PRACTICES PAIN AND SPASM PREVENTION

Topical lidocaine and nitroglycerin cream at
least 30 minutes prior to puncture .

Manual heating of the radial artery prior to
puncture .

PRE-DILATE study

Conscious sedation with opioids and/or
benzodiazepines .

Wrist area from the flexor
crease to the mid- forearm .

Groins should also be
scrubbed .
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Radial 
puncture  

RADIAL PUNCTURE SITE

Traditionally, TRA is 
obtained ~1 –3 cm proximal 
to the palmar wrist crease. 

ARTERY SIZE

Proximal TRA:
2.69±0.40 mm (men) ; 2.43 ±0.38 mm (women)
Range 1.15–3.95 mm.

Distal TRA:
Smaller in size, but the difference is not
significant .

Ulnar artery :
Larger than RA, but deeper .

Source: Zalocar, L.A., Doroszuk, G. and Goland, J. 
(2020) “Transradial approach and its variations for 
neurointerventional procedures: Literature review,” 
Surgical Neurology International, 11, p. 248.
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Radial 
puncture  

RADIAL PUNCTURE SITE

Distal transradial access 
(dTRA) has a lower rate of 
complications.

Secondary complications

Vascular access phase

Coronary procedure phase

Closure phase

There is a lower risk of 
radial artery occlusion and 
sparing of the superficial 
palmar branch origin and 
conventional TRA access 
site.  

DISCO RADIAL TRIAL

Source: Georges, J. -L. et al. (2017) “Radial versus femoral access for coronary angiography and intervention is associated with lower patient radiation 
exposure in high - radial -volume centres: Insights from the ray’act -1 study,” Archives of Cardiovascular Diseases, 110(3), pp. 179 –187.

2017
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Radial 
puncture  

To avoid  exces s  s pas m caus ed  by 
multip le  punc tures , it is  idea l if rad ia l 
a rte ry acces s  is  achieved  on  the  firs t 
a ttempt. 

Micro-punc ture  rad ia l s e t with  a  21G 
needle , 0.018′′ micro-guidewire , and  
s hea th  (e ither 4, 5, or 6F) is  pre fe rred .

Us e  the  s malles t s hea th  s ize .

T R
A

T F
A

Source : Seto, A.H. et al. (2015) “Real- time ultrasound guidance facilitates transradial access,” JACC: Cardiovascular Interventions, 8(2), pp. 283 –291.

RADIAL PUNCTURE SITE

USE ECOCUIDANCE FOR OPTIMAL ACCESS
RAUST STUDY 2015
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Radial 
cockta ils  

To prevent rad ia l a rte ry s pas m or 
thrombos is , the  us e  of an ticoagulants  
and  antis pas modic  drugs  is  
recommended.

If rad ia l s pas m is  encountered  during  
the  procedure , an tis pas modic  drugs  
can  be  repea ted . 

VASOSPASM PREVENTION

HEPARIN CCB NITRATES

Unfractionated heparin
50–70 U/kg or 5000 U

Verapamil
2.5 - 5 mg

Diltiazem
2 mg

Nicardipine
1 mg

Nimodipine
1 mg

Nitroglycerin 
100 - 200 μg

T H R O M B O S I S R A D I A L  S P A S M  
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Radial 
cockta ils  

At Bîce tre we us e  a  combina tion  of 
unfrac tiona ted  heparin  (5000 U) and  
verapamil (2.5 mg).

S ince  the  PATENS tria l (2022) we  
s topped us ing  in tra -a rte ria l n itra tes .

VASOSPASM PREVENTION
HEPARIN

Unfractionated heparin
5000 U

CCB

Verapamil
2.5 mg

Source : da Silva, R. L., de Andrade, P. B., Dangas, G., Joaquim, R. M., da Silva, T. R. W., Vieira, R. G., Pereira, V. C., Sousa, A. G. M., Feres, F., & Costa,
J. R. (2022 ). Randomized clinical trial on prevention of radial occlusion after Transradial access using nitroglycerin . JACC: Cardiovascular
Interventions, 15(10),
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Radial 
puncture  

1. Perform surgical field cleaning and 
disinfection.

2. Prepare the echograph probe with 
adequate parameters.

3. Assess the radial artery location with 
palpation followed by echography.

4. Inject subcutaneous lidocaine with or 
without nitroglycerin (400 -500 μg). 
Ne e d le  23 G.

RADIAL PUNCTURE SITE

1 2

3 4
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Radial 
puncture

5 . Puncture under echoguidance. In 
Bîcetre we favor the single -wall puncture.

6. Advance the guide -wire. If resistance is
felt,  take it back and try again.

7. Place the sheath over the guide -wire.

8. Slowly administer the radial cocktail
diluted in the patient blood (20 mL)
through the sheath 3 -way stop cock.
Fixate the sheath.

RADIAL PUNCTURE SITE

5 6

7 8
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Navigation

A radia l a rte ry angiogram s hould  be
performed through the  s hea th  to  
inc lude  a  view of the  brachia l 
b ifurca tion . 

ARM NAVIGATION
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Navigation

Naviga tion  can  be  us ua lly performed
us ing  a  S immons  2 ca the te r and  150 
cm 45-s haped 0.035" wire . 

Glide : > navigability, < s upport
Non-glide : < navigability, > s upport.

Once  the  S immons  ca the te r is  
recons titu ted , s e lec tive  four-ves s e l 
ca the te riza tion  is  performed 
identica lly as  in  TFA.

CATHETER CURVE FORMATION

Source : Zalocar, L.A., Doroszuk, G. and Goland, J. (2020 ) “Transradial approach and its variations for neurointerventional procedures : Literature review,”
Surgical Neurology International, 11, p. 248 .
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Navigation

Naviga tion  can  be  us ua lly performed
us ing  a  S immons  2 ca the te r and  175 
cm J -s haped 0.035" wire . 

Glide : > navigability, < s upport
Non-glide : < navigability, > s upport.

Once  the  S immons  ca the te r is  
recons titu ted , s e lec tive  four-ves s e l 
ca the te riza tion  is  performed 
identica lly as  in  TFA.

CATHETER CURVE FORMATION
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Navigation

When angiography is  fo llowed by 
endovas cula r trea tment, the  
S immons  ca the te r us ua lly is  
exchanged for another type  of 
ca the te r over an  exchange  guide .

ENDOVASCULAR TREATMENT

RIST .079

BENCHMARK .071 6 / 0.079 / 2.03

7 / 0.092 / 2.36

0.071 / 1.80 95, 105, 115

0.079 / 2.01 95, 100, 105

8 / 0.106 / 2.70 0.088 / 
2.24

80, 90,100, 105 

OD
F / inch / mm

ID
inch / mm

Working length
cm

Several support catheters have 
been  described in the literature 
for endovascular treatment 
procedures:
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Navigation

Catapano , J .S . e t a l. (2019) 
J ourna l o f NeuroIn te rven tiona l Surgery
N=206 / Multip le  p rocedures  / Multip le  devices

Abecas s is , I.J . e t a l. (2021) 
J ourna l o f NeuroIn te rven tiona l Surgery
N = 152 / Multip le  p rocedures  / RIST (7F)

Weinberg , J .H. e t a l. (2021) 
Clin ica l Neuro logy and  Neuros urgery
N = 91 / Multip le  p rocedures  / BALLAST (8F)

Sidd iqu i, A.H. e t a l. (2021) 
J ourna l o f NeuroIn te rven tiona l Surgery
N = 93 / S troke  / Multip le  devices

POOLED-ANALYSIS FROM:

ENDOVASCULAR PROCEDURES VIA TRA

DIAGNOSTIC / VASOSPASM
(N= 325 / 43 .6 %)

ANEURYSM COILING
(N= 94 / 12 .6 %)

MECHANICAL THROMBECTOMY
AND STENTING (N= 183 / 24 .5 %)

FLOW DIVERSION, STENT OR
INTRASACULAR (N= 79 / 10 .6 %)

EMBOLIZATION OTHER THAN
ANEURYSM (N= 56 / 7 .5 %)

OTHER TREATMENTS
(N= 9 / 1.2 %)

15
0

20
0

5
0

10
0

0
5
F

6
F

7
F

8
FSheath size

Crossover to TFA: N=8

Access -site hematomas: N=4

Thromboembolic events: N=1

Vessel dissection/perforation : N=2

Weakness or paresthesia: N=2 N
um

be
r

of
pr

oc
ed

ur
es



44

2016PROPHET-II TRIAL

Clos ure

Severa l techniques  have  been  
propos ed  for rad ia l a rte ry 
hemos tas is .

The  objec tive  is  to  promote  
hemos tas is , while  preventing  rad ia l 
a rte ry occ lus ion . 

Lower compres s ion  times , pa ten t 
hemos tas is  technique  and  d is ta l 
acces s  have  been  s how to  improve  
pa tency ra tes .

TECHNIQUE

Source : Pancholy, S.B. et al. (2016) “Prevention of radial artery occlusion after Transradial catheterization,” JACC: Cardiovascular
Interventions, 9(19), pp. 1992–1999.

CONFLICTING EVIDENCE REGARDING ULNAR COMPRESSION

Band 
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Closure

Severa l techniques  have  been  
propos ed  for rad ia l a rte ry 
hemos tas is .

The  objec tive  is  to  promote  
hemos tas is , while  preventing  rad ia l 
a rte ry occ lus ion . 

Lower compres s ion  times , pa ten t 
hemos tas is  technique  and  d is ta l 
acces s  have  been  s how to  improve  
pa tency ra tes .

TECHNIQUE

Source : Eid-Lidt, G. et al. (2022 ) “Prevention of radial artery occlusion of 3 hemostatic methods in transradial intervention for coronary angiography,” JACC:
Cardiovascular Interventions, 15(10), pp. 1022–1029.

CONFLICTING EVIDENCE REGARDING ULNAR COMPRESSION

2022
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Closure

Severa l techniques  have  been  
propos ed  for rad ia l a rte ry 
hemos tas is .

The  objec tive  is  to  promote  
hemos tas is , while  preventing  rad ia l 
a rte ry occ lus ion . 

Lower compres s ion  times , pa ten t 
hemos tas is  technique  and  d is ta l 
acces s  have  been  s how to  improve  
pa tency ra tes .

TECHNIQUE

Source : Dharma, S. et al. (2014) “A novel approach to reduce radial artery occlusion after transradial catheterization :
Postprocedural/prehemostasis intra -arterial nitroglycerin,” Catheterization and Cardiovascular Interventions, 85(5), pp. 818–825

CONFLICTING EVIDENCE REGARDING NITROGLYCERIN
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Source : da Silva, R.L. et al. (2022 ) “Randomized clinical trial on prevention of radial occlusion after Transradial access using
nitroglycerin,” JACC: Cardiovascular Interventions, 15(10), pp. 1009–1018.

2022
PATENS TRIAL

2014
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Closure

Severa l techniques  have  been  
propos ed  for rad ia l a rte ry 
hemos tas is .

The  objec tive  is  to  promote  
hemos tas is , while  preventing  rad ia l 
a rte ry occ lus ion . 

Lower compres s ion  times , pa ten t 
hemos tas is  technique  and  d is ta l 
acces s  have  been  s how to  improve  
pa tency ra tes .

TECHNIQUE

RESTORE TRIAL: 7 DAYS RIVAROXABAN TO PREVENT RAO 

24 hrs RAO 1-month 
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Source : Liang, D. et al. (2022 ) “Short - term postoperative use of rivaroxaban to prevent radial artery occlusion after Transradial
coronary procedure : The Restore Randomized Trial,” Circulation : Cardiovascular Interventions, 15(4).

2022RESTORE TRIAL
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Closure

At Bîce tre we us e  a  rad ia l band 
ins ufla ted  1-2 cc  above  the  
b leeding  pres s ure .

Full compres s ion  is  main ta ined  for 
45min-1 hour, with  a  gradua l 
re leas e  of pres s ure  in  the  fo llowing 
hours . 

Compres s ion  device  can  be  
removed when hemos tas is  is  
vis ua lly confirmed.

TECHNIQUE



Thank you for your 
a tten tion
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