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Arterial access site In the catheterisation lab — Is
radial the way to go?

Mark Philip Cassar

Abstract

Aim: With radial access increasing in popularity in
the United States and the United Kingdom, this literature
review explores whether radial access in coronary
angiography and percutaneous coronary intervention is
superior to femoral access, focusing on access site
complications and mortality.

Methodology: Articles were acquired using:

Pubmed. The keywords used were: bleeding,
complications, femoral access, radial access, radial artery
catheterization, angiography, radial versus femoral, access
site, and mortality.

The European Society of Cardiology (ESC) website
The National Library of Medicine
A retrospective audit, comparing radial access utilisation
in Malta for the years 2011 and 2013 (1/1/2013 -
23/8/2013) was carried out using data from the cardiac
catheterisation suite in Mater Dei Hospital.

Results: Radial access was associated with fewer
access site complications, decreased mortality, and
quicker patient mobilisation post-procedure. The success
of radial access was associated with a learning curve, and
heavily operator dependent.

Radial access utilisation in Malta for the years 2011
and 2013 (1/1/2013 — 23/8/2013) increased over three
fold.

Conclusion: The routine use of the radial approach in
patients undergoing coronary intervention should be
encouraged.
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In recent years, radial access has garnered support
among cardiologists, and for good reason; in 2012, Tavris
et al. found bleeding and vascular complications to be the
most common non-cardiac procedure-related adverse
event in percutaneous coronary interventions (PClIs)
performed via femoral access.! Combined with the
difficulty in the application of effective compression to
the femoral artery, radial access seems to be an attractive
alternative.

History of radial access

Radial artery use for coronary angiography was first
described in 1989, in the hope that an alternative to
percutaneous cut-down arteriotomy of the brachial artery
and percutaneous axillary and femoral techniques could
be found, since these procedures were associated with rare
vascular complications that frequently required surgical
intervention. Campeau L attempted percutaneous radial
artery catheterisation in 100 patients, achieving a success
rate of 90%.2 Only 2 patients suffered complications,
neither associated with ischaemia of the hand.

Reducing access site complications

Radial access has the inherent advantage that the
radial artery is easily compressible, allowing for effective
control of haemorrhage. Moreover, no major nerves are
located in its vicinity, minimising the risk of inadvertent
nerve injury. Finally, the patient is able to mobilise
immediately after the procedure, permitting early
discharge. However, one must question whether radial
access, with the above mentioned advantages, does
translate into better outcomes in patients.

In 2004, a meta-analysis was published by Agostoni
et al.® This involved 3224 patients, comparing radial and
femoral approaches for interventional and diagnostic
procedures. The primary clinical outcomes were major
adverse cardiovascular events [MACE - death,
myocardial infarction, emergency PCI or coronary artery
bypass graft (CABG)], entry site complications (including
bleeding — defined as requiring transfusion, prolonged
hospital stay or surgery) and procedural failure. The
results were far from encouraging — Transradial and
transfemoral access yielded similar rates of MACE, with
the transradial approach having a significantly higher
number of procedural failures. Interesting to note was that
the most recent trials showed no difference in procedural
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failure between the two techniques, suggesting that
operator skill plays a major role in the success rates of
radial catheterisation.*® The transradial approach was,
however, advantageous in virtually abolishing entry site
complications (5 vs 32 in the femoral access group).

The effect of bleeding on mortality

In 2006, Eikelboom et al. published a data analysis of
over 30,000 patients enrolled in the OASIS, OASIS-2 and
CURE trials.® The results showed that major bleeding in
patients with acute coronary syndromes was associated
with a 5 fold increase in the risk of death, remaining
evident after adjustment for baseline characteristics. There
was also an incremental relation between severity of
bleeding and death.

With  radial access reducing access  site
complications, and the observed relationship between
major bleeding and death, the next step was to investigate
whether radial access reduced major bleeding and/or
death. With 3,224 patients, the initial meta-analysis may
have been underpowered to show a reduction in mortality
in the radial arm.

In 2008, results from two studies were published; the
M.O.R.T.A.L retrospective study by Chase et al. looked at
the relationship between transfusion requirements and
access site choice,” whilst Jolly et al. looked at the
relationship between major bleeding (defined as fatal
bleeding, intracranial haemorrhage, bleeding associated
with >3 g/dL haemoglobin drop, or requiring transfusion
or surgery) and access site, and whether decreased
bleeding may be linked with fewer deaths and ischaemic
events.®

In the M.O.R.T.A.L study, radial access halved the

transfusion rate and was associated with a statistically
significant reduction in 30-day and 1 year mortality.
Jolly et al. only found a statistically significant reduction
in major bleeding. Despite fewer occurrences in the radial
access group for the composite of death, MI or stroke
(2.5% vs 3.8%), statistical significance was not reached.
The data did not favour radial access; procedural times
were significantly longer, although there was significant
heterogeneity, again suggesting operator experience being
crucial in radial access.

Radial access and mortality

The M.O.R.T.A.L study, a retrospective analysis,
could only propose a hypothesis of decreased mortality
with radial access. The next stage of research was
predictable: in 2011, the RIVAL study by Jolly et al. was
published, comparing radial versus femoral access for
coronary angiography and intervention;® 7,021 patients
with ACS were randomly assigned to radial or femoral
artery access. The primary outcome was a composite of
death, MI, stroke, or non-CABG related bleeding at 30
days. Radial access did not significantly reduce the
primary outcome, but significantly reduced vascular
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access complications compared with femoral access.
Possible reasons cited for the absence a statistically
significant reduction in non-CABG related major bleeding
with radial access include:

-Rigorous criteria for a complication to qualify as a major
bleed (fatal/hypotension requiring inotropes/surgical
intervention/severely disabling sequelae/intracranial or
intraocular/Hb drop of at least 5 g/dL).

Operators in RIVAL were high volume cardiologists
(median PCI volume of 300/year), which may have led to
the much lower observed risk of bleeding than anticipated
in femoral artery access.

Despite these limitations, sub-group analysis did
show a significant decrease in the primary outcome in
procedures performed by high volume operators
(operators performing >142 radial PCls per year), as well
as a reduction in the secondary outcomes of death,
myocardial infarction, stroke and overall mortality in
patients with STEMI.® This suggested that outcomes with
radial access might be linked to expertise and operator
volume, findings echoed in previous studies.

In the setting of high volume operators and STEMI

patients, would radial access be expected to deliver
statistically significant results? In 2012, the RIFLE study
addressed this question.® 1,001 acute STEMI patients
were randomised to radial or femoral access, all treated at
high volume centres, with less rigorous bleeding criteria
than in RIVAL (any bleeding not related to CABG with
3g/dl decrease in Hb or more).
The results were dramatic — radial access showed a
significant lower incidence of death (43% lower
mortality), together with a lower risk of access site
bleeding and transfusion requirements. In contrast with
previous studies showing prolonged procedural times, the
RIFLE trial showed no differences in the symptom-to-
balloon and door-to-balloon times, attributable to
operators being familiar with the procedure. Hospital stay
was also shorter in the radial group (3 days vs 4 days).
This, together with the reduced need for transfusions, may
render radial access more attractive from the cost point of
view.

The push for radial access

Responding to this mounting evidence, guidelines for
the treatment of ST segment elevation myocardial
infarction were published by the European Society of
Cardiology in 2012,'* advocating radial in preference to
femoral access for primary PCI, when performed by an
experienced radial operator (class Ila, level B evidence).
A position paper in 2013, published by the European
Association of Percutaneous Cardiovascular Interventions
and Working Groups on Acute Cardiac Care and
Thrombosis of the European Society of Cardiology?
states: ‘Compared to femoral access, radial access has
been shown to cause fewer complications at the vascular
access site, allow more rapid ambulation, offer greater
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postprocedural comfort for the patient and be cost
effective’. A default radial approach was deemed feasible
in routine practice.

The latest and largest meta-analysis, published this
year, included 29,194 STEMI patients undergoing primary
angioplasty via radial or femoral approach.'® Radial access
was associated with a significant reduction in mortality
(5.2% vs 10.3%) and major bleeding (1.9% vs 4.7%). The
conclusion encouraged routine use of radial approach in
STEMI patients.

Incidence in Malta

With the mounting evidence favouring radial access,
has its utilisation increased in Malta?
A retrospective audit was carried out, using data obtained
from the cardiac catheterisation suite at Mater Dei
Hospital. The number of coronary angiograms and PCls
performed in 2011 and 2013 (1/1/2013 — 23/8/2013) were
compared; the data was categorised according to the type
of access site used. The following results were observed:

Table 1: Table showing number of angiograms and PCls
performed in 2011 and 2013 (1/1/2013 — 23/8/2013)
NUMBER OF PROCEDURES:

2011 | 1/1/2013 - 23/8/2013
Femoral Angiograms | 2089 823
Radial Angiograms | 192 300
Femoral PCls 398 354
Radial PCls 23 77

Figure 1: Graph showing number of angiograms and
PCls performed in 2011 and 2013 (1/1/2013 — 23/8/2013)
according to access site.

30.00 26.71
25.00
20.00 7.87
X
gJ; 15.00 W Radial
4] .
S 10.00 8.42 Angiograms
£ 46 Radial PCls
a 5.00
0.00
2011 1/1/2013 -
23/8/2013
Time period

With the percentage of angiograms and PCIs done
via radial access increasing more than 3 fold over the time
period studied, the findings were very encouraging.
Compared to other countries, Malta fared well; in the
United States, the radial approach accounted for 16% of
all PCI procedures in 2012.** The United Kingdom
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however leads the way, with >50% radial access
utilisation in the year 2011.%

Conclusion

What does the future hold for radial access? The
evidence is difficult to ignore; the radial approach is
associated with reduced mortality, access site
complications and hospital stay, with comparable door-to-
balloon times.

Trials in progress will contribute further to our
knowledge regarding radial access; the RADIAL-CABG
trial® will provide information about the role of radial
access in bypass graft angiography and intervention,
whilst the EXPERT trial'” will investigate whether
experienced operators can perform angiography via both
approaches with similar radiation exposure.

In conclusion, the routine use of the radial approach
in patients (both stable and unstable) should be strongly
considered, bearing in mind the learning curve associated
with the technique. Femoral access should, however, not
be abandoned; when radial access is impossible, the groin
is the way to go.
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