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• Known as common femoral artery.

• Continuation from external iliac artery.

• Continue downwards as superficial femoral artery.

• Main branches:

• Superficial epigastric artery

• Superficial circumflex iliac artery

• Superficial and deep external pudendal artery

• Descending genicular branch

• Profunda femoris artery





Femoral artery usually 

favoured as access site in

view of wider diameter 

and less vascular 

angulation.





Modified Seldinger technique



RADIAL ARTERY AS AN 

ALTERNATIVE ARTERIAL 

APPROACH



• Terminal branch of brachial artery.

• Originated at cubital fossa.

• Distal radial artery runs on dorsal surface 
of radius and proceed along floor of 
anatomical snuffbox

• Branches:

• Radial recurrent artery

• Palmar and dorsal carpal branches

• Muscular branches





• Few advantages of radial artery approach compared to 
femoral artery.
• Less local vascular complications reported compared to femoral approach.

• Reduce length of hospital stay.

• However, few disadvantages:
• Smaller diameter artery.

• Higher rate of procedure fail.

• Total procedure time is longer.

• No change in total radiation exposure.
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COMMON COMPLICATIONS TRA VS TFA

• TRA

• RADIAL ARTERY SPASM (RAS)

• RADIAL ARTERY OCCLUSION (RAO)

• TFA

• AV FISTULA

• PSEUDOANEURYSM

• RETROPERITONEAL 
HAEMORRHAGE

• DISSECTION

• ACUTE LIMB ISCHAEMIA
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Introduction 

• There is a vast experience with the use of transfemoral access (TFA) in interventional 
neuroradiology and as approach for supra-aortic and intracranial vessels catheterization.

• In reviewe of 19,826 patients underwent diagnostic cerebral angiography using TFA, only 4.2% of 
patient had groin hematoma- most common complication.

• The use of transradial access (TRA) had gain popularity especially based on the mounting 
evidence of its clinical benefits in coronary angiography and percutaneous coronary intervention 
(PCI). 

• The outcomes for TRA in meta-analysis of 24 studies- total 22,843 patients: reduces mortality and 
major cardiovascular events and improve safety with reduction of major bleeding and vascular 
compication compared with TFA.



Introduction 

• In 2018 ESC/EACTS guideline in myocardial revascularization, radial access is preferred for any PCI 
irrespective of clinical presentation, unless there are overriding procedural consideration.

• Recent use of TRA in neuroendovascular techniques are

• Diagnostic angiography,

• Carotid artery stent placement

• Coil embolization of aneurysm

• Intervention of acute ischemic stroke



Introduction 

• Condition that precludes for TFA (require alternative vascular access).

• Vascular tortuosity

• obese patients

• marked atheromatosis

• patients with high risk of bleeding 



• Complication of TRA are radial artery spasm (RAS) (6- 10%) and radial 
artery occlusion (RAO) (<5%). 

• Prevention of the complication-

• assessment of collateral circulation from ulnar artery

• Assessment of radial artery size

• Spasmolytic cocktail infusion

• To reduce chance of RAO, the distal transradial access (dTRA) 
technique can be use.

• dTRA also gives more convenient position for operateor when a left 
radial access is required.



Introduction

• purpose of this study is to present our experience concerning the 
feasibility, efficacy, and safety of TRA for diagnostic angiography and 
complex interventional neuroradiology procedures. 



Study design

• Retrospective analysis of all patient undergoing diagnostic 
angiography and neurointerventional procedures at the Department 
of Neuroradiology 

• Duration : 4 year (Aug 2015- October 2019)

• Informed and written consent taken



Access and procedures 

• Preliminary ultrasound using Hockey stick transducer

• Patients with radial artery diameter <1.8 mm are excluded.

• Allen test and Barbeau test done (Pulse oximetry and 
plethysmography)

• Preferred artery is right, however approach via left / left dTRA only 
when:

• This is the only accessible site

• Bilateral access required

• Interventional procedure for vertebral artery was needed.



METHODS

• Artery punctured under us guide

• 5F sheath for diagnostic angiography, 6F sheath for most of 
interventional procedures

• Intraarterial heparin

• Verapamil (prevent radial artery spasm).

• For diagnostic angiography, Sim 1 and 2 were most favourable for 
catheterizing the supraaortic trunks



Patient selection to use TRA- undergoing neurointerventional

procedures:

• (a) as a rescue vascular access when catheterization of the supraaortic vessels was unsuccessfully 
attempted through the femoral approach

• (b) as a combined method with TFA in cases in which multiple vascular access were needed, 
particularly in patients with arteriovenous malformation (AVM)

• (c) as a primary access when CT angiography showed a favorable anatomy for TRA and there were 
contraindications for TFA

• (d) as the initial vascular access. 

• The configuration for aortic arch and branching patterns was 
evaluated in stroke patients, as these were the only patients that had 
a previous CT angiography of the neck. 



Different combination of introducer sheath and intermediate catheters 

were used according to type and sire of the procedure 

• Simmon 2 6F- when used, could catheterize directly both ICA.

• A 5F /6F intermediate catheter used to catheterize both vert A.

• If more inner working lumen needed (double thicker microcatheters, larger stents) or vessel 
tortuosity required more support, a 6F 90 cm sheath (Cook Shuttle or Balt Ballast) was used. 

• exchange through a 0.35 guidewire was used from a short 6F radial sheath 

• stroke patients with vascular tortuosity, a long sheath gave support to advance a distal 
aspiration catheter such as Sofia 6F (Microvention) or ACE 68 (Penumbra) 



Anterior and posterior circulation stroke approach

• Anterior circulation stroke- using 6-7 F radial sheath accompanied by 6F Cello 
balloon (Medtronic) or Flowgate 2 balloon (Stryker) sheathless were placed.

• Posterior circulation stroke- a distal aspiration catheter were directly placed with 
0.035 wire. 

• If vessels are more tortuous, a 6F 90 cm sheath was used.



Result 

225 neuroradiological procedures

131 (58.2%)- Diagnostic angiograms

179 cases- conventional TRA

(R-169, L-5, Bilateral -5)

46 cases – dTRA

(R-41, L-5)

94 (41.8%- Interventional procedures

-Stroke thrombectomy 34

-Aneurysms 39

-Miscellaneous 21

4 cases- require cross over to TFA

-2 due to spasm despite of 200microg 
nitroglycerine

- 1 due to subclavia lusoria

- Impossible to catheterize left vert A



Result 

• 4 patients , radial loop was encountered

• 2 cases crossed with “j” bended 0.35” wire.
• 2 cases a 0.18” guidewire was required to cross and rectify the loop





Result 

Technical success 
rate for diagnostic 

angiography

100% for Rt Vert

97% for Rt ICA

82% for Lt Vert

82% for LtICA

100%. For both 
CCA and ECA

Time to vessel 
catheterization

3.8 min/vessel for 
TRA  vs 4.2 

min/vessel for TFA 

In case with radial 
loop, TRA time 

increased to 4.7 
min/vessel. 

Stay after 
procedure

All patients 
undergoing 
diagnostic 

angiography were 
discharged after 2–

4 h of the 
examination. 

Success rate for 
interventional 

procedure 

98.9% success 
rate for selective 
catheterization



Interventional procedure

• Total 94 patients- stroke thrombectomy (34), Aneurysm 39 and miscellaneous 21

• 88% revascularization technical success rate

• 4 patients use TRA after failure of TFA.

• The rest 30 cases TRA  is used as first approach.





39 patients with aneurysm

• successful occlusion was achieved in all cases 

• Periprocedural complications occurred in two cases. 







Other interventional procedures in 21 

patients



Patency of radial artery at 30 days 

• Not registered until 2019

• 3 cases of superficial local hematoma which resolved spontaneously 
without increase hospital stay length



Patient’s preference 

• 32 patients had both TRA and TFA experience

• 75% (24/32) prefer TRA for next procedure

• 15.6% (5/32) prefer TFA 

• 9.4% (3/32) no preference 



Discussion 

• Low rate of complication of TRA vs TFA (in the field of interventional 
cardiology)

• Right radial artery TRA is feasible for diagnostic cerebral angiography 
(in agreement with other study).

• Left vertebral A is the most challenging vessels in which in large 
serries of 1240 cerebral DSA, success rate for selective catheterization 
of left vert A is 52.2%
• the use of 0.35” Stiff or Half Stiff guidewire allowed successful progression of 

the catheter through vertebral artery.

• TRA is attractive in anticoagulated patient- decreased risk of bleeding 
at access site



Discussion 

• Post procedure RAO remain issue although rarely associated with 
immediate clinical sequelae.

• It has been shown that patent hemostasis using an inflated band is 
highly effective in preventing early RAO and has the benefit of cost 
saving.



Discussion 

• For endovascular treatment, almost all interventions can be 
performed through a 6F sheath or guiding catheter.

• Aneurysm- Simple coiling, balloon remodeling or stent assisted coiling (Envoy 
6F)

• For carotid stenting and depending on the external diameter of the stent-
carrying catheter, a 6F sheath of guiding catheter can be used (Cordis Precise 
RX delivered with Envoy 6F). 

• 7F catheter may be useful when 3 microcatheter are needed.



Discussion 

• When an intervention through left vertebral artery is needed (basilar 
thrombectomy, arteriovenous mal- formation embolization, treatment of a 
basilar aneurysm), it is preferable to use a left radial access (forearm or 
dTRA).

• When double access is needed, both right and left TRA or combined with 
TFA can be used. 

• For scheduled interventional procedures, patients are usually discharge 
after 24 hours.



Discussion

• Previously, there is little experience on the use of TRA in stroke 
patient. 

• Sur et al. reported successful revascularization in 10 out of 11 acute 
ischemic stroke in which radial A chosen as primary site. The 
treatment is standard thrombectomy including stent retriever 
deployment with aspiration through the guide. 

• In treatment using direct thrombus aspiration (ADAPT) or distal 
aspiration combined with stent retriever, a 6F catheter is adequate. 
This method is use for posterior circulation thrombus in this study.



Discussion

• The use of 8F sheath and an 8F balloon-guided catheter may be 
feasible in selected patient only. However the incidence of severe 
flow reduction in the radial artery after coronary intervention was 
8.3% in patients with 8F sheaths used, which increased significantly to 
13% if the ratio of the radial artery inner diameter/sheath outer 
diameter was less than 1.0. 



Discussion

• For balloon occlusion aspiration, feasible options include the use of a 
6F Cello balloon (Medtronic) that requires a 7F sheath introducer, or a 
6F slender sheath (Terumo) or the Preclude Ideal hydrophobic sheath 
(Merit) that allows 7F catheter diameters. 



Discussion

• direct carotid artery puncture may be an alternative to TFA and TRA in 
cases of stroke of difficult anatomy including unfavorable arch type, 
carotid tortuosity, or an ostial 

• Recent case report and small case series shown that direct carotid 
puncture could be an alternative for endovascular thrombectomy 
when TFA is not possible. 

• However evidence regarding the safety of the trans- carotid approach 
is currently limited and more studies on this alternative mode of 
access are needed 



Limitations 

• Single center retrospective study

• Study were focused on TRA.

• Comparison with TFA was not performed .



Recommendation 

• Starting using TRA once catheterization skills have been achieved. 

• Start with scheduled aneurysms and then move forward to more 
complex interventions. 

• For stroke treatment , the first case used TRA as an alternative to TFA 
when access not feasible. After gaining experience, TRA was used as 
the initial vascular access.



Conclusion 

• TRA is a valuable options in whom TFA is challenging.

• Radial access approach can be adopted smoothly for a large 
percentage of diagnostic and interventional neuroradiological 
procedures. 



• THANK YOU





• Impact factor: 1.61

• Quartile: Q2

• Original article

• Title: representative, clear, and concise

• Date of received, revised, and accepted are clearly stated 

down.

• Authors and institutions are stated down.

• Single-center study stated down

• Open access: Pubmed, NCBI, Sage journals



Abstract

• Concise

• Purpose/Aim of the study, study design, duration, samples population involved: clearly 

stated down

• Results are briefly and clearly summarized.

• Conclusion: clearly stated down. 



Introduction

• Brief written introduction about 

TRA, which commonly used in 

cardiology and CTC side.

• Brief introduction of complications 

in between TFA and TRA.

• Brief introduction of different 

types of TRA

• Purpose of study is clearly 

mentioned.



Study design



• Retrospective study is clearly mentioned.

• Numbers of recruited patient was not mentioned.

• Place of study carried out mentioned, but not in detailed as 

in where.

• Duration of study is clearly mentioned.

• Recruited patients are consented – which is good.

• Had mentioned regarding why review board is not required –
which is good.



• Recruited patients are consented as mentioned 

previously.

• Pre-procedural preparations are mentioned, however: 

- who did?

- hockey stick transducer was used but what USG 

machine was used?

- did the colour Doppler or waveform taken?

• Was mentioned about diameter of RA <1.8mm was 

excluded?

- How about other exclusion and inclusion criteria???

• Which hand was used for puncture and reason of 

chosen was explained – which is good.

• Different size of vascular sheath was chosen in different 

condition - explained well.

• Drug to used for preventing complication – written 

down.

• How to choose patient for TRA was clearly stated down.

• Catheters to use, how to choose, methods – are stated 

down briefly.



Results



• What methods of statistic analysis was used? – not mentioned.

• Total of cases of neuroradiology interventions, further 

subdivision, and failed cases - mentioned.

- However, if demonstrated in chart or table – better

• Discharge timing for diagnostic procedure was mentioned, but 

discharged timing of interventional procedures was not 

mentioned.

• Successful rate of cannulation of each vessels are stated down. 

However, those vessels which are not 100% cannulated –
reason not stated.

• Fluorotime was stated down at recorded, but exact time was 

not mentioned is what.

• Time for vessel for TRA and TFA catheterization mentioned –
good.

• Group of patient for interventional/treatment procedure are 

stated down briefly, along with the cases with the 

complications.

• Numbers of patient which TFA and TRA both procedures and 

their statistic was mentioned – good.



• Tables of interventional procedures are clearly 

summarized.

• Too bad that there is no patient demographic 

data.



Discussion



• Results are presentable and similar in btw neuro and cardiac intervention.

• Relatively low successful rate of left vertebral artery cannulation (similar with 

other study) - reason was explained and methods to overcome was 

introduced.

• Which condition is preferred to use TRA was stated down.

• Complication is stated down and explained. Method to overcome was stated 

down.



• Specific methods or steps are suggested in different 

conditionS which is good point.



Limitation

• Single center

• Retrospective

• Just focus on TRA and does not compared with 

TFA in proper way

• As mentioned in previous study patient 

demographic does not shown in current study.

Old vs young?

Vessels anatomy?

• Did not fix the operators?

Experience 



• Recommendation was given to improve the skill 

by using scheduled cases – which is very good.

• Increasing number of TRA for pass years stated 

down and reason was explained – good.

• Other methods was mentioned – which can be 

used as study – good.



Conclusion

• Brief and conciese



Overall

• Good and interesting article

• Although focused only on TRA, but quite detailed in explaining how to 
tackle different neurointervention, especially in treatment part.

• Practically applicable.
• Save time

• Save cost

• Less complication rate

• Discharge earlier




