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The Left Radial Approach in Daily Practice. A Randomized
Study Comparing Femoral and Right and Left Radial

Approaches

Enrique Santas, Vicente Bodi, Juan Sanchis, Julio Nufiez, Luis Mainar, Gema Mifiana,

Francisco J. Chorro, and Angel Llacer

Servicio de Cardiologia, Hospital Clinico y Universitario de Valencia, Valencia, Spain

Introduction and objectives. The right radial (RRA)
approach has been incorporated into daily clinical practice
as a valid alternative to the femoral (FA) approach. The
left radial (LRA) approach is seldom used and few data
are available from randomized studies comparing this
approach with F and RR approaches.

Methods. We randomized 1005 consecutive patients
referredto atertiary-care hospital for cardiac catheterization
to different approaches. Procedures were performed by
three interventional cardiologists experienced in transradial
catheterization. There were no exclusion criteria. The
primary end-point was the percentage of procedures
completed using the assigned approach. Secondary end-
points were the percentage completed in the absence of
contraindications to any approach, the duration of the
procedure, and the incidence of vascular complications.

Results. More procedures were completed with the FA
approach (LRA, 71%; FA, 92%; RRA, 68%; P<.001). The
success rate in the absence of contraindications to any
approach (n=907) was greater with the FA approach, with
no difference between LRA and RRA approaches (LRA,
80%; FA, 96%; RRA, 82%; P<.001). The canalization time
was greater with the LRA approach (P<.001), the time
required for diagnosis was shorter with the FA approach
(P<.001) and compression was faster with the radial
approach (P<.001). There was no difference in the total
duration of diagnostic procedures (P=.22) or interventions
(P=.9). The incidence of vascular complications was lower
with the radial approach (P=.03).

Conclusions. The left radial approach is as valid an
alternative to the femoral approach as the right radial
approach.
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Acceso radial izquierdo en la practica diaria.
Estudio aleatorizado para comparar los
accesos femoral, radial derecho y radial
izquierdo

Introduccion y objetivos. El acceso radial derecho
(RD) se ha incorporado a la practica clinica diaria como
una alternativa valida al acceso femoral (AF). La via radial
izquierda (RI) se utiliza en menos centros y hay pocos
datos de trabajos aleatorizados que la comparen con el
AF y el RD.

Métodos. Se aleatorizé a 1.005 pacientes consecu-
tivos remitidos a un hospital terciario para cateterismo
cardiaco. Realizaron los procedimientos tres hemodina-
mistas expertos en cateterismo transradial. No se apli-
caron criterios de exclusion. Como objetivo primario se
analizo la tasa de finalizacion por la via asignada y como
objetivos secundarios, la tasa de finalizacién en ausencia
de contraindicaciones para alguna via, los tiempos del
procedimiento y la incidencia de complicaciones vascu-
lares.

Resultados. Se finalizaron mas casos por via femoral
(RI, 71%; AF, 92%; RD, 68%; p < 0,001). El éxito en au-
sencia de contraindicaciones para alguna via (n = 907)
fue mayor en la AF, sin diferencias entre Rl y RD (R,
80%:; AF, 96%; RD, 82%; p < 0,001). El tiempo de ca-
nalizacion fue mayor por Rl (p < 0,001), el diagnostico se
acorté por AF (p < 0,001) y la compresién fue mas rapida
por radial (p < 0,001). No hubo diferencias en el tiempo
total del procedimiento diagnostico (p = 0,22) ni en el de
intervencionismo (p = 0,9). La incidencia de complicacio-
nes vasculares fue menor por radial (p = 0,01).

Conclusiones. El acceso Rl es una alternativa tan vali-
da como el RD al AF.

Palabras clave: Cateterismo cardiaco. Accesos vascula-
res. Radial izquierda.




ABBREVIATIONS

FA: femoral approach
LRA: left radial approach
RRA: right radial approach

INTRODUCTION

In recent years, the radial approach has become a
valid alternative to the standard femoral approach
(FA) for the performance of cardiac catheterization,
to the extent that its use is becoming increasingly
widespread in catheterization laboratories. '

The majoradvantage of transradial catheterization
is that it considerably reduces the morbidity
associated with the access site. It does not require
bed rest following the study, which makes it easier
on the patient since it allows his or her early
ambulation.* In addition to being a safe technique,
it is characterized by its high efficacy, with success
rates in selected populations of over 90%.3

Despite the reported advantages, in our patient
population the FA continues to be the approach
of choice in many centers, although the transradial
approach is becoming more widely employed (41.4%
of the diagnostic procedures).® One of the major
limitations to the generalized application of this
approach is the additional technical difficulty for
the interventionist as it involves a learning curve for
the solution of specific problems.”!?

Most of the information concerning transradial
catheterization deals with the right radial approach
(RRA). The left radial approach (LR A) has been less
extensively studied, and there is little information
from randomized studies comparing its efficacy and
safety with those of the FA and RRA. However,
there are certain advantages from the point of
view of the vascular anatomy that make LRA an
interesting option.

Our objective was to compare, by means of a
randomized study in a large unselected patient
population, the LRA with the FA and the RRA. The
primary objective was to compare the success rate in
the assigned approach. The secondary objectives were
to evaluate the differences in the success rates among
those cases in which there was no contraindication
for the assigned approach, the procedure times and
the incidence of vascular complications.

METHODS

Study Population

This prospective, randomized study was carried
out in a tertiary-care hospital. The study population
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included 1005 consecutive patients who underwent
cardiac catheterization in our center between
January and July 2007. No exclusion criteria were
applied. All the procedures were performed by 3
expert interventional cardiologists.

The patients were randomized to undergo FA
(n=335), RRA (n=335) or LRA (n=335) using a
block design in order to ensure that the same number
of patients would be assigned to each technique
for arterial access. The randomization list was in
the hands of the nursing staff, who informed the
interventional cardiologist of the assigned approach
prior to the procedure. The catheterizations were
performed by 3 interventional cardiologists, with
previous experience in transradial catheterization
who, over the previous 2 years, had carried out
over 1000 procedures via that approach, achieving
a success rate of 90% (but with previous selection of
the patients; thus, this approach was attempted in
less than 70% of the cases).

The study was approved by the ethics committee
of our hospital, the patients and their relatives were
adequately informed and they were provided with
an informed consent form prior to inclusion in the
study.

The Allen test was performed in all the patients
assigned to the radial approach; transradial
catheterization was not attempted if the results of
the Allen test were clearly abnormal (in which case,
it was considered that the procedure could not be
completed via said approach).

Cardiac Catheterization

With respect to the procedure, the Seldinger
technique was employed for radial access, preceded
by injection of a local anesthetic (2% mepivacaine,
90 to 120 seconds prior to puncture). The puncture
of the radial artery was performed with a 20-gauge
x 1.5-inch needle (0.9 x 38 mm; Terumo Europe,
Leuven, Belgium). Following introduction ofa 0.025-
inch guide wire, introducers (Radiofocus Introducer
II, Terumo, Leuven, Belgium) measuring 11 cm in
length, of 4, 5, or 6 French, depending on the criteria
of the operator, were inserted. Prior to or during
the catheterization, the operator was free to choose
another approach. We compiled the reasons why the
interventional cardiologist changed the approach for
vascular access (absence of canalization, problems
arising because of the vascular anatomy, crossover
to angioplasty, etc), including a decision made freely
by the operator (not only due to personal preferences
when faced with certain clinical contexts, but also
to certain characteristics of the patient such as
weak pulses). Following radial artery cannulation,
a combination of 0.2 mg of nitroglycerin, 2 mg of
verapamil, and 5000 IU of heparin diluted in 20 mL
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TABLE 1. Definition of Variables and Procedure Times

Cannulation time

Time to diagnosis

Compression time

Examination time

Contrast medium

Total diagnostic procedure time
Interventional procedure time
Time to ambulation

Time from the application of the local anesthesia until the guide wire is in the aorta
Total time required for the diagnostic procedure

Time necessary to achieve adequate hemostasis at the access site

Total time required for radiological imaging

Total amount of contrast medium administered to the patient

Cannulation time + time to diagnosis + compression time

Time from the introduction of the guide wire/catheter to the completion of angioplasty
Time it takes for the patient to sit up and ambulate after the procedure

of physiological saline solution was administered to
prevent arterial spasm.

Initially, the catheters to be employed were
Judkins left 3.5 (Cordis Corp., Johnson & Johnson,
Miami, Florida, United States) for access to left
coronary artery via the RRA, Judkins left 4.0
(Cordis Corp., Johnson & Johnson) for access to
left coronary artery via the LRA and Judkins right
4 (Cordis Corp.) for access to right coronary artery.
However, the operator could choose to utilize
other curved catheters, and pigtail catheters for
ventriculography. Catheter exchange was carried
out using a 0.035-inch guide wire. Revascularization
was performed using the techniques suitable for each
lesion. Heparin or bivalirudin was administered,
depending on the decision of the operator, during
coronary angioplasty, as were glycoprotein IIb/I11a
antagonists when required.

At the end of the procedure, once the introducer
was withdrawn, in 60% of the cases of transradial
catheterization, hemostasis was achieved by means
of a radial band system (TR band, Terumo, Leuven,
Belgium), which was progressively removed over the
6 hours following the procedure (this corresponds
to the percentage of patients who remained in our
center once the catheterization had been completed).
In the patients transferred to other centers, manual
compression and a pressure dressing were utilized.
In those patients in whom the transradial approach
had been employed, ambulation was permitted
immediately after the procedure had been completed;
the patients who had undergone diagnostic
catheterization were discharged from the hospital
on the same day as the procedure. With respect to
the femoral introducer, it was removed according
to the standard protocol followed in our center and
manual compression was applied in every case until
adequate hemostasis was achieved, and no closure
devices were employed.

Variables Analyzed

Several clinical variables were recorded, as were
different procedure times (Table 1). In agreement
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with previous reports,> we differentiated between
major vascular complications (retroperitoneal
hematoma, a decrease in hemoglobin of 5 grams,
the need for transfusion or for vascular surgery) and
minor ones (pseudoaneurysm, hematoma >5 cm in
diameter, and loss of the radial pulse).

Objectives

The primary endpoint was to analyze the percentage
of procedures completed using the assigned
approach, which was understood to mean that the
catheterization could be performed from start to finish
via the initially assigned approach, without applying
exclusion criteria. In this way, we intended to obtain
a real image of the percentage of patients whose
catheterization can be completed using the LRA in
daily practice, comparing it with the RRA and FA.
The inability to finish the procedure via the assigned
approach involves both failures in the vascular access
and situations that make it impossible or difficult to
attempt the assigned approach.

One of the secondary endpoints was to analyze
the success rate in those cases in which there was no
contraindication for any approach or crossover due
to a decision made by the operator or by the patient
(this analysis was carried out to obtain results that
were not affected either by the patients in whom it
was not possible to attempt the assigned approach
due, for example, to abnormal Allen test results, or
by the decision of the operator; contraindications
taken into account were an abnormal Allen test for
the transradial approach, previous bypass surgery
for the RRA, a low value on Quick’s test, mainly
in the FA, and crossovers based on the decision
of the operator or the patient) (Figure 1). The
remaining secondary endpoints were the differences
in procedure times (in the attempted cases) and the
incidence of vascular complications.

Statistical Analysis

The continuous variables are presented as the
mean (standard deviation) and the categorical



Figure 1. Diagram of the distribution
of the patients upon randomization
and the number of cases excluded
at each vascular access site for the
secondary endpoint (cases in which

Santas E et al. Left Radial Approach in Cardiac Catheterization

1005 randomized patients

'

335 assigned
to right radial

v

335 assigned
to left radial

A\

'

335 assigned
to femoral

280 cases with no
contraindication (analyzed
for secondary endpoints)

35 cases not attempted:

2 due to decision of operator
13 due to abnormal Allen test
20 due to previous bypass:
18 internal mammary artery

2 only saphenous veins

305 cases with no
contraindication (analyzed
for secondary endpoints)

30 cases not attempted:

10 due to decision of operator
14 due to abnormal Allen test
1 due to decision of patient
5 due to previous bypass:

4 internal mammary artery
1 only saphenous veins

321 cases with no
contraindication (analyzed
for secondary endpoints)

14 cases not attempted:

2 due to decision of operator

4 due to low Quick value

7 due to decision of patient

1 due to previous bypass
(internal mammary artery)

there were no previous contraindica-

tions).

variables, as percentages. The differences among the
clinical features of the patients were examined using
analysis of variance for continuous variables and >
for categorical variables. For the differences between
the LRA and RRA, and between the LRA and FA,
Student ¢ test was utilized for continuous variables
and x? for categorical variables. The sample size
was estimated on the basis of the primary endpoint,
through our previous experience and the differences
found in the literature (between the LRA and
RRA)"; for a power of 90%, the number of patients
required to detect a difference of 5% between groups
was calculated to be at least 1002 in all. The SPSS
13.0 software package (SPSS Inc., Chicago, Illinois,
United States) was utilized. A P value less than .05
was considered to indicate statistical significance.

RESULTS

The baseline characteristics of the study population
and their distribution into the 3 groups are shown
in Table 2. There were no significant differences
among the 3 groups with respect to their baseline
characteristics.

Successful Completion of Access

Among the 1005 patients included, the percentage
of cases completed using the LRA was comparable
to that of RRA (LRA, 71%; RRA, 68%; P=.67) and,
in both cases, were significantly lower than those
recorded for the FA (FA, 92%; P<.0001).

The transradial approach was attempted in the
majority of the cases (86%) in which it was initially

TABLE 2. Clinical Characteristics of the Patients Assigned to the 3 Groups (n=1005)

Left Radial (n=335) Femoral (n=335) Right Radial (n=335) P
Age, mean (SD), y 66 (12) 66 (11) 66 (12) .81
Men, n (%) 229 (69) 239 (71) 235 (70) .82
Body surface area, mean (SD), m2 1.84 (0.18) 1.83(0.18) 1.84(0.17) .80
Diabetes mellitus, n (%) 118 (35) 100 (30) 118 (35) .20
Hypertension, n (%) 220 (66) 219 (65) 230 (69) .58
Dyslipidemia, n (%) 196 (59) 208 (62) 207 (62) .67
Smokers, n (%) 89 (27) 97 (29) 84 (25) .55
EF<50%, n (%) 41(12) 68 (20) 48 (14) .07
Previous surgery, n (%) 22 (11) 18 (8) 26 (10) 44
Multivessel disease, n (%) 122 (37) 136 (40) 118 (35) .36
Nonischemic, n (%) 54 (16) 44 (13) 48 (15) .88
STEACS, n (%) 82 (25) 66 (20) 54 (16) .08
Cardiogenic shock, n (%) 4(1) 3(1) 7(2) .38

EF indicates ejection fraction; SD, standard deviation; STEACS, ST-segment elevation acute coronary syndrome.
The Pvalue was obtained using analysis of variance for the continuous variables and by means of 2 for the categorical variables.
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assigned. The interventional cardiologists attempted
90% of the procedures assigned to the LRA, 96% of
those assigned to the FA and 83% of those assigned
to the RRA (P<.0001).

With regard to the reasons for failure to complete
the procedure via the assigned approach (Figure 2),
that most frequently reported for the LRA was lack
of canalization of the artery (12.3%), followed by
abnormal Allen test results (4.2%). Atherosclerosis
of the iliofemoral vascular territory was the most
common cause in the FA. For the RRA, the most
common reasons for changing the access were
previous bypass surgery in the patient and the
decision of the part of the operator (6% and 6.6%,
respectively), followed by the lack of canalization of
the artery (5.7%). Excluding the cases of abnormal
Allen test results or of bypass in the RRA, there
were no significant differences between the LRA
and RRA in terms of the rate of attempts (RRA,
92%; LRA, 94%; P=.16).

Analysis of the Cases Without Previous
Contraindication for a Given Approach

For these subanalyses, we excluded all the cases
with a previous contraindication for any of the
approaches or in which the patient or operator
decided to make a crossover (Figure 1) (n=907).

Successful access increased for the transradial
approach, with no significant differences between
the 2 options (LRA, 80%; RRA, 82%; P=.25), and
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again, the FA was the most successful technique
(transradial, 81%; FA, 96%; P<.001).

The most common reason for crossover from
the LRA to another approach continued to be the
lack of canalization of the artery (13%); in the case
of the FA, it was atherosclerosis of the iliofemoral
vascular territory (3.1%) and in the RRA, the lack of
canalization, followed by problems derived from the
anatomy of the aorta (6.8% and 3.6%, respectively).

Thus, in comparing the 2 options for radial
access, the rate of failure was higher in left radial
cannulation (LRA, 13%; RRA, 6.8%; P=.005). In
the RRA, there was a greater need for crossover due
to difficulties related to the vascular anatomy of the
aorta (mainly tortuosities in right brachiocephalic
trunk) (RRA, 3.6%; LRA, 0.7%; P=.01) and a
greater tendency for severe arterial spasms (RRA,
2.5%; LRA, 0.7%; P=.07).

Procedure Times

With respect to the procedure times in the patients
in whom access was actually attempted (n=900)
(Table 3), cannulation took more time in the LRA
than in the RRA, and in both cases, took longer
than in the FA. The time to diagnosis tended to be
shorter with the LRA than with the RRA, but was
even shorter with the FA than with the transradial
approach. The fluoroscopy time in the exclusively
diagnostic procedures (n=533) was shorter via the
FA, and there were no differences between the LRA



TABLE 3. Characteristics of the Procedure
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Left Radial (n=335) Femoral (n=335) Right Radial (n=335) P P
Cannulation, mean (SD), min 6 (6) 30 5(5) <.001 .07
Diagnosis, mean (SD), min 5(8) 4 (6) 16 (8) .02 1
Compression, mean (SD), min 7 (6) 3(4) 7 (6) <.001 5
Diagnostic fluoroscopy, mean (SD), min 5(5) 4(3) 5(4) .03 2
Contrast in diagnoses, mean (SD), mL 87 (30) (35) 84 (41) 4 5
Total diagnostic procedure, mean (SD), min 28 (12) 29 (9) 28 (12) A 9
Interventional procedure, mean (SD), min 27 (15) 27 (13) 28 (13) 2 9
Ambulation, mean (SD), h 8(12) 23 (7) 6(11) <.001 .07

SD indicates standard deviation.
aRight radial versus femoral.
b eft radial versus right radial.

and RRA. There were no differences among the 3
approaches with respect to the amount of contrast
medium administered in the diagnostic procedures.
The compression time and the time to ambulation
were shorter with the transradial approach than
with the FA, with no differences between the 2 types
of radial access. The 3 approaches were comparable
in terms of the total duration of the diagnostic
procedure.

Coronary Interventional Procedures

Of the 900 patients in whom the assigned
access was actually attempted, 367 underwent
interventional procedures. The rate of interventional
procedures was comparable between the LRA and
RRA (LRA, 38%; RRA, 36%; P=.31), and was
lower when compared with the FA (LRA, 38%; FA,
48%; P=.006). However, once coronary angioplasty
was carried out, there were no differences among
the three approaches in terms of the time required to
perform it (Table 3).

Vascular Complications

The incidence of vascular complications was
considerably reduced with the transradial approach
as compared to the FA. There were only 4 major
vascular complications, all of them in the femoral
artery (LRA,0; FA,4;RRA, 0; P=.07). The reduction
in the incidence of minor vascular complications did
reach statistical significance (LRA, 0.8%; FA, 3.1%;
RRA, 0.4%; P=.01).

Implications of Patient Selection

In order to analyze the influence of the percentage
of attempts to achieve access on the results in terms
of the completion rate, we recorded our experience
immediately prior to and after the study. In our
previous experience (the 3 preceding months;
n=327), we performed a preselection of the patients

M Transradial Approach Not Completed
g Transradial Approach Completed
100 7
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Qo
£ 66 62
=< 607
k<3
& 407
o
S
g_% 20
T 1
October- Study September-
December Period December
2006 007

Figure 3. Percentage of attempted transradial approaches among all
the patients subjected to cardiac catheterization and the success with
this approach during the three months of previous experience (October
to December 2006), the study period and the 3 subsequent months
(September to December 2007).

who were to undergo transradial catheterization
(66% of all the procedures), and achieved a success
rate of 90%. After the completion of the present
study (the following 3 months; n=318), again, with
preselection of the ideal patient, the rate of attempts
at radial access was 62%, with comparable success
(91%) (Figure 3).

DISCUSSION

The major finding of our study is that, in a
large population of patients subjected to cardiac
catheterization, the success rate with the LRA is
similar to that obtained with the RRA, without
prolonging the total procedure time, while offering
the same advantages as the RRA (minimum vascular
complications and early ambulation of the patient);
thus, it is an alternative as valid as the RRA as
compared to the FA. The rate of completion in both
types of radial access was lower than that of the FA.
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Left Transradial Approach and Femoral
Approach

Of all the patients referred for catheterization, the
percentage of patients in whom the procedure could
be completed via the LRA was approximately 70%,
and 81% in those cases in which there was no previous
contraindication for any of the approaches. It is
lower than with the FA and lower than that reported
in other studies published to date. After a systematic
review of 14 randomized studies comparing radial
access and the FA published up to 2004, Agostini
et al’ reported a rate of failure with the transradial
approach of 7.2%,° and they refer to the lack of an
adequate previous learning curve as the major cause
of the failure of the procedure. More recent studies
even mention success rates comparable to those
achieved with the FA, higher than 97%.°

However, the majority of the studies on transradial
catheterization establish exclusion criteria that, on
occasion, distance them from daily clinical practice.
Failure of the transradial approach increases when
we find ourselves in an unfavorable clinical context,
as was recently seen in the FARMI study (primary or
rescue angioplasty in patients with acute myocardial
infarction in Killip class I), with a failure rate of 12%
in the radial group.!'?

The previous experience of our center included
more than 1000 transradial procedures, with a success
rate of 90%, but with prior selection of the patients,
a third of whom directly underwent the FA. Once
we had completed the inclusion of patients for the
present study, our success rates returned to nearly
90%, but again, the attempt rate was much lower
than during the study (Figure 3). Throughout the
study, the rate of attempted radial access was very
high, excluding situations such as abnormal Allen
test results or bypass in RRA (>90%). Therefore, it
seems that previous patient selection is an important
factor in the success of the transradial approach; the
success diminishes when radial access is attempted
in more unfavorable contexts. We consider that this
fact supports the idea of performing proper patient
selection for the radial approach. To interpret
these results, it is important to remember that our
study was based on a pragmatic design (with initial
inclusion of all the patients), which attempts to reflect
the reality of daily practice, distorted on occasion in
some studies that start with a strict preselection of
the patients.

Considering all the patients who underwent
catheterization without exception, our percentage
of completion using the assigned approach would
approximate that of routine clinical reality. In this
respect, it is not unusual that, out of every 10 patients
who underwent the intervention, one had abnormal
Allen test results, that in one there were problems
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with the cannulation of the artery due to a weak pulse
or that in one, clinical or hemodynamic instability
made rapid access necessary or the interventional
cardiologist may have felt more comfortable with
the FA.

With the LRA, the time required for cannulation
of the artery is prolonged since the compression time
is drastically reduced with respect to the FA. With
regard to the differences in procedure times, those
reported in previous studies are quite variable.’ In our
series, the FA slightly reduced the diagnostic time,
although this did not influence the total duration of
the time on the catheterization table since it required
more prolonged compression.

In agreement with other reports,'>* in our
series, radial access was also associated with a
longer fluoroscopy time than the FA in diagnostic
procedures, regardless of the use of the LRA or
RRA. This is an interesting fact that supports the
growing opinion concerning the possible need for
increased radiological protection in transradial
catheterization.

Left Radial and Right Radial Approaches

Considering all the patients who undergo cardiac
catheterization without exception, the LRA is as valid
an alternative to the FA as the RRA. In the majority
of centers, the RRA is more frequently used for radial
access, probably for the sake of convenience and
familiarity with performing the study while positioned
to the right of the patient, as in the FA. However,
there are certain anatomical differences between
the two routes of access, such as the presence of the
right common brachiocephalic trunk, mainly of the
innominate artery. Wu et al' pointed out that passage
through the latter, primarily in elderly patients, could
generatedifficulties forright transradial catheterization.
The LRA offers the theoretical advantage of avoiding
this passage and permitting a more direct access to
ascending aorta. The possibility of achieving adequate
catheterization of left internal mammary artery is
another advantage of the LRA.

These differences have been reflected in clinical
terms in certain studies such as those of Kawashima
etal,'®in which the LR A shortened the procedure and
the examination time, and of Fernandez-Portales et
al'! in which the RRA was associated with a higher
failure rate due to problems with the tortuosity and
atherosclerosis of the right common brachiocephalic
trunk.

In our series, the success rates with the right and
left approaches are comparable; however, once the
patients were assigned to the LRA or RRA, the
LRA was attempted more often, mainly because of
the patients with left internal mammary artery who
had undergone previous bypass surgery and were



Figure 4. Image showing the loop formed in the diagnostic catheter due to
marked vascular tortuosity in the right radial approach.

assigned to RRA, in whom it was systematically
necessary to change the approach. There were no
differences in the attempt rates, with the exclusion of
the cases of abnormal Allen test results and bypass.

The cannulation of the artery using the LRA
took longer than via the RRA, a fact that
probably indicates the greater inconvenience for
the interventional cardiologist when performing
the puncture. Thus, the inability to cannulate the
artery was the most common cause of failure of
the LRA. With respect to the time to diagnosis,
the difficulties produced in the passage through the
right brachiocephalic trunk (Figure 4) are reflected
in a greater tendency for severe arterial spasm when
the RRA is employed and that the time to diagnosis
is longer with that approach. These differences
may be even greater if we take into account the fact
that the LRA has been used more often in studies
performed in patients with previous bypass surgery
(5.7% of all the procedures involving the LRA and
1.6% of the procedures with the RRA; P=.02), and
the cannulation of the grafts, as we know, prolongs
the procedure. With respect to the fluoroscopy
time, we have observed no significant differences.
Our study has the limitation that it employs the
examination time as the only indirect parameter of
the exposure to radiation, but it offers as advantages
its simplicity and reproducibility. Thus, it is not
possible to adequately assess, for example, the
reduced protection provided by the protective shield
in the LRA as compared to the RRA.

With operators of short stature and corpulent or
obese patients, the LR A can prove to be complex; this
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did not occur in our group, but it can be important
in certain cases.

Coronary Interventional Procedures

In our study, the FA was associated with a
higher rate of interventional procedures than the
transradial approach. The attempt of the latter in
unfavorable contexts and the inclusion of patients
for treatment with primary or rescue angioplasty
may have influenced these data, but they probably
reflect the fact that our group (and almost certainly
many other laboratories) is more at ease and feels
safer with the FA, mainly when rapid reperfusion is
required or in technically complex angioplasties.

Once coronary angioplasty was initiated, there
were no differences among the 3 approaches in
terms of the time employed in the interventional
procedure. This circumstance would indicate that,
once experience with this technique is acquired, the
procedure via the LRA neither takes more time nor
is more complex.

Vascular Complications

The incidence of vascular complications is
significantly reduced with radial access, even
in situations in which these complications are
especially relevant, as in the context of acute
myocardial infarction, with the use of glycoprotein
IIb/I11a or fibrinolytic agents in a high percentage
of the cases,!” or in the octogenarian patient.'®
In our series, in accordance with other studies,
the transradial approach was associated with a
significant reduction of the incidence and severity of
vascular complications. The LRA is found to be as
safe as the RRA. Using the transradial approach,
there were only 3 minor vascular complications: 2
hematomas measuring over 5 cm, in the context of
intense anticoagulant and antiplatelet therapy, and a
single case of pulse loss, with no clinical translation.

Limitations

This study was carried out in a single center. Given
our interest in presenting a view as close as possible
to clinical practice, we employed a pragmatic
approach, randomizing all the patients, without
exception; thus, on the basis of the primary endpoint
of the study, the inclusion of patients with abnormal
Allen test results or previous bypass surgery in the
right radial group, as well as the decision of the
operator, may penalize the radial approach to a
certain extent, and should be taken into account for
the correct interpretation of the results. Our group
already had extensive experience with the LRA, a
circumstance that may explain the difference with
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respect to the RRA and LRA in crossovers based on
a decision made freely by the operator.

CONCLUSIONS

Of all the patients referred for catheterization,
the percentage of cases in which the LRA was
successfully completed was the same as for the
RRA, although lower than with the FA. It prolongs
the cannulation time, but without lengthening the
procedure or the interventional procedure. Like
the RRA, it eliminates the risk of major vascular
complications and enables early ambulation.
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