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ABSTRACT
A diagnostic cerebral angiography is a vital tool in the planning and management of various cerebrovascular conditions.
Newer angiographic modalities, such as digital subtraction angiography offers dynamic imaging of the cerebral blood
flow and is the preferred diagnostic modality of choice when a subsequent intervention is contemplated. Traditionally,
the transfemoral route at the groin was used as the site for vascular access. However, landmark randomised controlled
trials in the field of interventional cardiology have demonstrated the safety, efficacy and patient comfort attained by
employing a trans-radial access for angiography and interventions. This has spawned numerous studies which were
directed explicitly towards cerebral angiography and neuro-intervention. We present this review of literature to
consolidate the current practices and to encourage the neuro-interventionalists to shift to a radial first approach.
Keywords: Cerebral angiography, Trans-radial, Transfemoral, Cardiology, Neuro-intervention, Randomised controlled
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INTRODUCTION
A diagnostic cerebral angiography is an irreplaceable tool
for neurovascular interventions in the management of
various cerebrovascular conditions.1,2 Newer angiographic
modality, such as digital subtraction angiography (DSA),
is touted as the "gold standard." Though the procedure
involved in performing a DSA is more cumbersome,
expensive and invasive than a computed angiography
(CTA) or magnetic resonance angiography (MRA), the
DSA offers dynamic imaging of the flow rather than the
static images captured by the CTA or MRA.3 Data
obtained from the cerebral angiogram is real-time and
allows for a rapid and better decision-making process. It is
the most preferred diagnostic modality when a subsequent
intervention is contemplated.4-6 It can also be performed
intraoperatively to assess the success of an open surgical
approach prior to the closure.7

Performing an angiogram requires arterial access,
traditionally the transfemoral route at the groin. For
decades, the transfemoral access (TFA) at the groin was
the preferrable vascular access site for the
interventionalists. This was because of the perception that
the TFA confers better work-flow ergonomics, ease of
catheterizing the target vessel, the larger calibre of the
femoral artery allowing the usage of a broader range of
instrumentation, lower chances of vessel spasm
necessitating a cross-over procedure and familiarity
attained through prior experience.8 However, the TFA is
associated with some snags such as greater puncture site
complications, lying supine with a straight leg for 2-8
hours, pain, all of which contribute to patient discomfort.
Based on various randomised controlled trials (RCT),
interventional cardiology has pioneered the transition from
the TFA to a radial first approach.9-24 These trials
demonstrated an overwhelming superiority in procedural
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safety, patient comfort and preference for the procedural
experience, nursing care choices, and reduced hospital
costs.25-27
Despite these findings, the neurovascular interventionist
has lagged behind the interventional cardiologist in
adopting trans-radial access (TRA) for angiography and
other methods of endovascular management. The reasons
could be a perceived limitations of accessing a narrower
artery, overcoming the learning curve associated with an
alternative approach when the TFA has already been
conquered, familiarity and convenience of femoral
angiography within the context of neuro-interventional
training, navigating the aortic arch from a different vector,
and challenge in re-training the staff of the angiography
suite.28-30 Earlier literature which demonstrated age and the
presence of higher comorbidities in the elderly as a
predictor of failed TRA could also play a role.31
PROCEDURE
The patient is placed supine on the angiographic table. The
procedure is performed under local anesthesia and
conscious sedation following strict aseptic protocol. Right
radial access is more common obtained than the left. The
wrist is prepped, draped, slight pronated and positioned
against the patient's hip. The radial artery is catheterized
using a 5-French Prelude sheath [Merit Medical, USA]
with ultrasound guidance via double-wall puncture and the
Seldinger technique. A vasolytic cocktail composed of 5
mg of nicardipine, 200 μg of nitroglycerin and 2000 units
of heparin is continuously administered through the
sheath.
A radial run is done to examine the local arterial anatomy.
A 5F Simmons 2 Penumbra catheter [Penumbra, USA] in
its formed configuration is used to select the target vessels.
After completing the procedure, the sheath is removed and
the radial artery is compressed.32
Causes of failure and technical difficulties that might
necessitate a cross-over to the femoral access include
severe vasospasm (prohibiting the advancement of the
catheter despite adequate vasolytic medication),
inadvertent entry into the venous system, radial artery
loop, radial artery extravasation, radial artery tortuosity,
Arteria Lusoria, left common carotid artery tortuosity,
bovine aortic arch, spinal angiogram, large body habitus
(prevents adequate visualisation of the major vessels) and
failure to form the Simmons catheter.8,32

DISCUSSION
Interventional cardiology produced level 1 evidence
supporting the superiority of TRA over TFA access for
coronary angiography through multiple, large,
prospective, randomised trials showing lower vascular
bleeding, renal complications, as well as mortality and
higher patient satisfaction.29
The RIVAL study published in 2011 was a large
multicentric, randomised, parallel-group trial conducted in
7021 patients across 158 hospitals in 32 countries. This
was based on the idea that the radial artery is superficial
and more conveniently compressible, resulting in
significantly lesser bleeding than the TFA. The 30-day rate
of myocardial infarction, stroke or death in the radial
cohort was comparable with the femoral cohort. However,
the incidence of large access-site hematomas and
pseudoaneurysms needing closure were significantly
lower in the TRA group (p<0.0001 and p<0.006,
respectively). TRA was preferred by the patients over TFA
for subsequent procedures. The TRA seemed to be
beneficial compared to TFA in centres undertaking a
higher number of radial procedures.9 This is in line with
other studies that established the link between better
outcomes and PCI procedural volume.33,34
The RIFLE-STEACS study published in 2012 reported a
significantly lower cardiac mortality and bleeding rates
coupled with a shorter hospital stay in the TRA group than
the TFA group. This result is consistent with data
emerging from meta-analyses and pooled analyses
demonstrating in STEMI patients a 46% to 48% reduction
in risk of mortality associated with the trans-radial
approach compared with TFA.12,35,36 An explanation for
this observation could be the lower rate of bleedinginduced hemodynamic compromise, need for blood
transfusion, lifesaving drug discontinuation and early
mobilization, as prolonged bed rest is a predictor for worse
prognosis in coronary artery disease.

COMPLICATIONS

The STEMI-RADIAL trial, published in 2014, revealed
that major bleeding or vascular access site complications
was significantly lower in the radial group compared to the
femoral group (1.4% versus 7.2%; p<0.0001). The rate of
net adverse clinical events was lower in the TRA group
than the TFA group (4.6% versus 11%; p=0.0028).
Intensive care stay and contrast utilization were
significantly reduced in the radial group (p=0.0038 and
p=0.01 and, respectively). However, mortality at 30 days
and six months among both the groups showed no
significant differences.15

Some of the observed complications include excessive
bleeding, large hematoma formation, pseudoaneurysm
needing additional closure, arteriovenous fistula, arterial
dissection, ischemic limb needing surgery, radial artery
extravasation, abscess, retroperitoneal hemorrhage, stroke
and/or death.8,9,32

In the 2015 randomized multicentric randomised trial by
Valgimigli et al comprising 8404 patients about to undergo
coronary angiography and percutaneous coronary
intervention were delegated to the TRA and TFA groups.
The TRA group had lower rates of major bleeding, major
adverse cardiac events and all-cause mortality.16
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Similar trials conducted in the preceding years reinforced
the above findings, which demonstrated the superiority of
TRA for coronary interventions.9-24,33,34 This prompted
numerous other studies which were directed explicitly
towards cerebral angiography and neuro-intervention,
albeit on a smaller scale.8,29,32
In the study by Osbun et al intraoperative cerebral
angiography from a TRA was technically feasible for a
variety of cerebrovascular pathologies without any access
site complications or postoperative hand ischemia.8
Moreover, they demonstrated its applicability in different
patient positions and improved the work-flow ergonomics.
In patients with involuntary movements or coughing
during anesthesia emergence, there was no increased risk
of bleeding or other associated complications, and the
patients could move their arms freely.
Stone et al observed that for diagnostic cerebral
angiography, TFA and TRA groups achieved their
procedural goals with comparable efficacy (99% versus
97%), though patients strongly prefer the radial approach
(64.8%; p<0.001).29 This was comparable to the
observations made by Snelling et al and Khanna et al. 28,37
Observed TFA specific complications (5.8%) were local
access site pain, failure of the closure device, and fleeting
right leg paresthesias. The TRA specific complications
(2.5%) were local pain, arterial vasospasm and closure
device failure. These findings support adopting a radialfirst strategy for diagnostic cerebral angiography.
In a comparative analysis of patients aged >75 years,
Sweid et al noticed that radiation exposure per vessel was
significantly lower in the elderly TRA group than the
elderly TFA group (p=0.001).32 However, there were no
significant differences between TRA and TFA groups for
contrast dose, fluoroscopy time, procedure duration, crossover rate, or access site complications. A second
comparison (TRA in elderly versus TRA in the young)
showed no significant differences for contrast dose,
radiation exposure, procedure duration, access site
complication or cross-over rate. However, a prolonged
fluoroscopy time per vessel (p=0.050) was observed in the
elderly TRA group, demonstrating the safety and
feasibility of TRA even in the elderly population.

is seen with TFA. Moreover, the radial band is less costly
than the femoral closure device.
Radial artery vasospasm is acknowledged as a sudden
inability to advance and manoeuvre the diagnostic
catheter. Using a 16 cm or 25 cm sheaths (rather than 10
cm), placing the distal sheath in or near the brachial artery
eliminates catheter motion against the bare intima of the
smaller radial artery, reducing the likelihood of spasm. 39
Incorporating the use of ultrasound guidance with colour
flow Doppler function into routine protocol reduces the
risk of inadvertent venous puncture. The current crossover rate from TRA to TFA has ranged between 3% and
6% for diagnostic cerebral angiography.28,29,37,40 In patients
over the age of 60 years, the cross-over rate is estimated to
be 7.8% for cerebral angiography through the TRA.30 TRA
has advantages over TFA in those with vascular disease,
such as a lower rate of vascular complications and stroke
in the elderly.41 The mechanism is thought to be because
the burden of aortic atherosclerotic is significantly higher
in distal vessels,42-44 and thus, the risk of dislodging aortic
atheromas is lower via TRA. Since a sizeable portion of
the elderly are on a "blood thinner", the radial artery's
superficial and easily compressible nature reduces the risk
of bleeding compared to the TFA.
CONCLUSION
TRA is a safe, effective and patient-friendly method for
performing a cerebral angiogram, which is a vital tool for
procedural planning and aids in the decision making of the
interventionalist. Numerous large-scale RCTs have
established the benefits of TRA over the more traditional
TFA. With a wider adaptation of TRA for diagnostic and
interventional purposes, the healthcare-related costs, as
well as the physical toll of the procedure on the patients
will lessen.
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