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Endovascular treatment for acute large-vessel occlu-
sion (LVO), often via use of stent retriever technolo-
gy, has become standard treatment for appropriately 

selected patients, and time to revascularization has a major 
impact on outcomes.4,8 Several factors, including vascular 
anatomy, peripheral vascular disease, and body habitus, 
can complicate or even preclude a traditional transfemoral 
approach. In these emergency situations, the ability to gain 
vascular access and optimize delivery of thrombectomy 
devices to the face of the clot is of paramount importance.14

Direct cervical carotid artery puncture, transbrachial, 
and transradial approaches have been described in this set-
ting, but previous reports have typically focused on these 
nontraditional approaches as rescue measures after failed 
transfemoral attempts.5,6,13,16 Further, experience with the 
transradial approach is often confined to posterior circula-
tion access, and this approach with use of modern stent 
retriever technology has yet to be reported.

At our institution, we have increasingly employed a 
transradial technique to access both anterior and posterior 

circulation LVOs, often as our initial approach, to achieve 
revascularization. Here we report our recent experience 
with stent retriever mechanical thrombectomy in patients 
with anterior circulation LVOs performed via a transradial 
approach.

Methods
We reviewed our institutional database of cases involv-

ing patients undergoing endovascular therapy for acute is-
chemic stroke (AIS) to identify patients in whom a transra-
dial approach was performed between December 2014 and 
November 2016. Cases of anterior circulation LVOs were 
included for analysis. Local institutional review board ap-
proval was obtained to review our database for the pur-
pose of this study.

Technique
Our institutional protocol is to perform endovascular 

therapy for acute ischemic stroke in awake patients with 
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use of intravenous conscious sedation. General anesthesia 
is reserved for patients with airway compromise, severe 
medical comorbidities threatening cardiopulmonary sta-
bility, or, in rare cases, extremely agitated patients. All 
procedures in which radial artery access was used were 
performed in awake patients.

A transradial approach was selected in 2 situations: 1) 
as primary access in cases that were expected to be more 
difficult via the standard transfemoral approach, or 2) in 
cases in which common femoral artery access had been 
attempted and the attempt had resulted in failure. In the 
first scenario, the decision to attempt radial artery access 
was made based on CT angiography findings or suspicion 
of tortuous anatomy and unfavorable aortic arch type 
based on patient age and/or body habitus (Fig. 1). In the 
remaining cases, preexisting peripheral arterial disease or 
difficulty navigating the guide catheter into the parent ves-
sel from the aortic arch led to an intraoperative decision to 
convert to radial access.

When a transradial approach is selected, we always 
use the right radial artery. Use of the right radial artery, 
rather than the left, allows for easier navigation of guide 
catheters into the common and internal carotid arteries, 
and it also allows us to maintain our standard setup for 
transfemoral access. In our standard biplane angiography 
suite, the patient’s right arm is placed alongside the body 
in such a manner that the right radial artery access site is 
very close to the right common femoral artery access site.

Prior to radial artery puncture, Barbeau testing is per-
formed to determine adequacy of the ulnar collateral cir-
culation to the hand by occluding the radial artery and 
observing the plethysmograph wave form and pulse ox-
imetry measurement from the thumb.1 The radial artery 
area is prepared and draped at the patient’s side to mini-
mize any difference from our standard setup for femoral 

artery access with respect to workflow and catheter work. 
The periarterial tissue is infiltrated with lidocaine, and 
the radial artery is cannulated using a 20-gauge needle 
with single- or double-wall technique according to opera-
tor preference. We typically do not use ultrasound guid-
ance for our initial radial artery cannulation unless the 
pulse is difficult to palpate. A 6-Fr Glidesheath introducer 
sheath is then placed over a 0.025-inch hydrophilic guide-
wire (Terumo Medical). A radial artery angiogram is per-
formed through the sheath to include a view of the bra-
chial bifurcation, and antispasmodic agents (verapamil 2.5 
mg and nitroglycerine 200 mg) are administered through 
the sheath prior to introduction of the guide catheter.

A 5-Fr Glidecath catheter (Terumo Medical) is then 
typically navigated into the ipsilateral internal carotid ar-
tery (ICA). In cases of left anterior circulation thrombus 
and a “nonbovine” configuration of the left common ca-
rotid artery (CCA) origin, it is often necessary to form a 
Simmons-2 curve with the diagnostic catheter to allow for 
placement of the guidewire into the ICA. An exchange-
length hydrophilic guidewire is used to allow for rapid 
placement of the guide catheter into the correct ICA. We 
typically use a 6-Fr Envoy guide catheter (Codman Neuro) 
for our transradial thrombectomy cases.

Once the guide catheter is in place, standard technique 
for thrombectomy is performed, including stent retriever 
deployment with aspiration through the guide. A repre-
sentative case demonstrating our technique is shown in 
Fig. 2.

At the end of the procedure, arteriotomy closure is 
achieved by compressing the radial artery by use of a 

FIG. 1. Left: CT angiogram demonstrating a Type III aortic arch and 
tortuous innominate artery. In this scenario, transradial catheterization 
of the right carotid artery avoids navigation of the aortic arch and proxi-
mal innominate folds. Right: CT angiogram demonstrating a Type II 
aortic arch and “bovine” configuration of the left common carotid origin. 
A trans radial approach affords a relatively direct path to the left CCA 
from the right subclavian artery.

FIG. 2. A: Digital subtraction angiogram (anteroposterior [AP] view) of 
the radial artery obtained after contrast injection through the 6-Fr vascu-
lar sheath. B: Fluoroscopic image (AP view) of the chest obtained after 
catheterization of the right CCA using a Simmons-2 catheter. C: Digital 
subtraction angiogram of the right CCA (AP view) showing complete oc-
clusion of the right middle cerebral artery (MCA). D: Digital subtraction 
angiogram of the right CCA (lateral view) after mechanical thrombec-
tomy showing complete revascularization of the MCA (mTICI Score 3).
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transradial band inflated to a pressure to allow patent he-
mostasis.

Results
Eleven patients were identified who underwent a trans-

radial approach for mechanical thrombectomy for anterior 
circulation occlusions. In 8 patients (72%), the transradial 
approach was selected as the primary access. In the re-
maining patients, femoral artery access was attempted ini-
tially. The average patient age in our cohort was 86 years 
and 5 patients (45%) were nonagenarians. The average 
time from the start of the procedure to the first pass with 
the stent retriever was 58 minutes. Modified Treatment in 
Cerebral Ischemia (mTICI) scores of 3 were achieved in 
6 cases (54%).17 The results are summarized in Table 1. 
There were no complications associated with radial artery 
access.

Discussion
The modern era of endovascular treatment for LVO 

in patients with acute ischemic stroke has begun with a 
clear priority on minimizing time to revascularization. To 
achieve rapid revascularization in aging patients who often 
harbor challenging vascular anatomy, facility with various 
access techniques is of the highest importance. Even in 
anterior circulation LVOs, many cases can be expedited 
by using a right radial artery approach, which avoids navi-
gating relatively large guide catheters over tortuous and 
folded aortic arches. Inability to catheterize the necessary 
craniocervical vessels via a femoral artery approach has 
been reported in up to 5% of cases.14

Transradial percutaneous coronary intervention was 
introduced over 30 years ago and has become an increas-
ingly popular technique in the field of interventional car-
diology.2 The radial artery approach has more recently 
been applied to neuroendovascular techniques, including 
diagnostic angiography, carotid artery stent placement, 
coil embolization of aneurysms, and most recently inter-
vention for acute ischemic stroke.3,5,9–11 Broadening indi-
cations for endovascular intervention for acute ischemic 
stroke can only be expected to increase the use of this ap-
proach moving forward.

In addition to providing access in cases in which trans-
femoral techniques are not feasible, a major benefit of 
the transradial approach is a reduction in complications 
associated with closure, such as hematoma and pseudo-
aneurysm formation.7 The radial artery is an easily com-
pressible site, and clinically significant hematoma is an 
extremely rare complication in a transradial approach; in 
contrast, brachial and direct carotid puncture approaches 
incur a substantial risk of hemorrhage, and closure options 
for these approaches are not ideal.2,13,16 Furthermore, inad-
vertent occlusion of the radial artery is unlikely to result 
in clinical symptoms, given the typically robust collat-
eral supply to the hand from the ulnar and interosseous 
branches.15

Limitations of the transradial approach include 1) the 
need to accumulate experience with it to facilitate navigat-
ing the guide catheter into a “nonbovine” variant left ca-
rotid artery, and 2) constraints on catheter size.12 Although 

carotid artery stenting has been described via a transradial 
approach, we prefer to place a short 6-Fr vascular sheath, 
which does not cause significant damage to the distal up-
per-extremity vasculature in our experience. This sheath 
does limit the ability to use larger catheters, such as older 
balloon guide catheters, and quadraxial systems in cases 
that may require advanced catheter support. However, 
larger systems have been used in a transradial technique 
and new catheters and devices are emerging that can im-
prove therapeutic options.

Despite these limitations, our recent experience dem-
onstrates that technical success is readily achievable (54% 
mTICI 3, 36% mTICI 2b) in a relatively expedited fashion 
(deployment of stent retriever in under an hour). Further, 
despite the lack of ability to employ balloon guide cath-
eters in this case series, we did not experience any distal 
embolizations during attempted thrombectomy. Certainly 
with more experience and the introduction of 6-Fr bal-
loon guide catheters, we expect procedural times to de-
crease; however, given the patient population (average age 
86 years) we believe these times represent a comparable 
performance. We anticipate employing this approach in an 
increasing proportion of our ischemic stroke patients as 
we define and identify the factors predictive of difficulty 
or failure with a transfemoral approach.

Conclusions
Transradial access for mechanical thrombectomy in 

patients with anterior circulation LVOs is feasible and has 
been used increasingly frequently at our institution. Fur-
ther studies are necessary to compare efficacy with the 
traditional transfemoral approach and to delineate the cri-
teria by which the transradial approach should be primar-
ily selected in patients with acute ischemic stroke.

TABLE 1. Clinical and demographic characteristics of 11 patients 
who underwent mechanical thrombectomy via a transradial 
approach

Case 
No.

Age 
(yrs),  
Sex

IV 
tPA

NIHSS  
Score

Clot 
Location

Time from 
AA to 

1st Pass 
(mins)†

mTICI 
ScoreInitial* Discharge

1 90, F Yes 18 0 Lt M1 76 3
2 89, F No 8 18 Rt M1 61 2b
3 86, M Yes 18 19 Rt M1 29 3
4 75, F Yes 20 20 Rt M1 69 3
5 91, F Yes 12 3 Rt ICA T 23 3
6 91, M Yes 25 10 Lt M1 — 3
7 65, M Yes 3 1 Rt M1 65 2b
8 95, F No >20 >20 Rt M1 55 2b
9 83, M Yes 15 5 Rt M2 85 3

10 95, M No 1 20 Lt M1 — 2a
11 85, F Yes 24 11 Lt M1 48 2b

AA = arterial access; IV = intravenous; M1 = M1 segment of middle cerebral 
artery (MCA); M2 = M2 segment of MCA; NIHSS = National Institutes of Health 
Stroke Scale; T = terminus; tPA = tissue plasminogen activator.
* At presentation.
† Procedural times for Cases 6 and 10 were not recorded.
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