Original Article

To determine the safety and success of transradial coronary
angiography and angioplasty — A local experience
Moinuddin Khan,! Faisal Qadir,2 Bashir Hanif,3 Arif Villani,* Bilawal Ahmedins>
Department of Cardiology, Tabba Heart Institute,!-3 Medical Student, Dow University of Health Sciences,*> Karachi, Pakistan.

Abstract

Objective: To determine the safety and success of transradial coronary angiography and angioplasty in a
Pakistani population.

Methods: This was a prospective study on 264 consecutive patients undergoing transradial coronary
angiography (TRCAG) and angioplasty (TRCAP) at Tabba Heart Institute, Karachi between November to
December 2008. All patients enrolled in the study underwent Allen's test to ensure dual arterial supply to
the hand. Modified Allen's test was performed only when Allen's test was abnormal. Patients were
excluded from the study if they had abnormal Allen's and modified Allen's test, were on haemodialysis or
had abnormal serum creatinine level. The main outcome measures were success rate and complications
of TRAG and TRCAP.

Results: The mean age was 57 £11.08 years with 199 (75.4%) males and 64 (24.6%) females. A total of 182
(76.3%) coronary angiographies and 82 (76.8%) coronary angioplasties were preformed from the trans-radial
route in the study period. Overall procedural success rate was 94% for TRCAG with mean procedure time of
23.74 + 6.26 minutes and mean fluoroscopy time of 5.65 + 2.3 minutes. The success rate for TRCAP was
93.6% with mean procedure time of 62 +10.6 minutes and mean fluoroscopy time of 15.78 £+ 8.90 minutes.
Only 1 patient had mild forearm haematoma and asymptomatic radial artery occlusion occurred in 4 (1.5%)
study patients.

Conclusion: Trans-radial artery cannulation is a safe and successful route for performance of coronary
procedures. It can be used as an acceptable alternate to transfemoral approach (JPMA 60:809; 2010).
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Introduction

Common femoral artery (CFA) has traditionally
been the site of access for coronary angiography and
angioplasty. The size of femoral artery has been the key
factor in preferring this site for access, especially in the era
of large diameter diagnostic and angioplasty guiding
catheters and poor profile balloons. The availability of
better coronary equipment and newer anticoagulation
agents has broadened the horizon for coronary
interventions. The CFA approach for coronary
interventions could be complicated by serious vascular
access site complications including haematomas
accompanied by significant blood loss, arterial
pseudoaneurysm and arteriovenous fistulas. Bleeding from
vascular access site is by far the most feared complication
especially with use of anticoagulation and platelet
Glycoprotein IIb/Illa inhibitors. The overall incidence of
major bleeding was 3.9% in the GRACE! registry, out of
that vascular access site bleeding occurred in 23.8% and
retroperitoneal bleeding in 6% of patients undergoing
angioplasty in the setting of acute coronary syndrome from
transfemoral approach. The in hospital mortality was
significantly higher in patients with major bleeding than in
those without major bleeding (18.6% vs 5.1%).

In 1989 Campeau first reported the result of
transradial angiography (TRCAG) with 5F catheter in 100
patients with a success rate of 88% without any access site
complications.2 Later the work by Kiemeneij in
angioplasty through transradial route3 has attracted the
interventionist worldwide. In comparison to transfemoral
route, major vascular access site complications are
minimized from radial artery approach, even with
concomitant use of high doses of anticoagulation and
Glycoprotein IIb/Illa platelet inhibitors(0% vs 7.4%).4
Coronary interventions from transradial route in acute
myocardial infarction have been shown to be extremely
safe. Transradial route has demonstrated similar success
rate with no major access site complications compared to
5.5% in transfemoral group in patients undergoing primary
angioplasty.> Compared to 13% access site complications
from femoral artery in rescue PCI, transradial route had 0%
complications with similar success rate.® The other
advantages have been improvement in patient comfort;
early ambulation and shorter hospital stay.”

Despite these advantages, the radial artery is
accessed in less than 10% of coronary procedures globally.$
Asian population, especially Asian females tend to have
small caliber radial artery because of small body habitus,?
which could make this route more challenging. There is no
data available regarding the trans-radial route of
angiography and angioplasty in Pakistani population as only
limited centers are using radial artery for these procedures.
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This study is aimed to determine the procedural safety and
success of trans-radial angiography and angioplasty in a
Pakistani population.

Patients and Methods

This was a prospective study conducted on 264
consecutive patients undergoing transradial coronary
angiography (TRCAG) and angioplasty (TRCAP) at Tabba
Heart Institute, Karachi between November to December
2008. Written informed consent was taken from all patients
and the study protocol was approved by the hospital ethical
review committee.

Patients of both genders and all ages who were either
admitted in the hospital or were admitted in the day care unit
for angiography or angioplasty were included.

Indications for coronary angiography and
angioplasties were acute coronary syndrome, significant
symptomatic angina, abnormal stress test or myocardial
perfusion scan. All selected patients underwent routine
history and clinical examination along with assessment of
dual arterial supply to both hands by performing Allen's test.
Modified Allen's test was performed only when Allen's test
was abnormal. Patients were excluded from the study if they
had abnormal Allen's and modified Allen's test, were on
haemodialysis and had abnormal serum creatinine level .

Transradial coronary angiography was defined
successful on a subjective basis if both the right and left
coronary arteries were visualized completely judged by the
attending cardiologist. Transradial angioplasty was defined
successful when accomplished completely from radial artery
approach along with achievement of thrombolysis in
myocardial infarction (TIMI) grade 3 flow and less than 20%
residual stenosis in the vessel being treated by interventionist
. Radial access time was measured from infiltration of
lidocaine to introduction of 0.018 inch guide wire. Procedure
time was measured from the point of time patient was ready
for procedure until procedure is completed. Fluoroscopy time
was defined as the total time of fluoroscopy use during the
coronary angiography or angioplasty procedure.
Complications were considered as significant if there was a
large forearm haematoma with haemoglobin drop of 2mg/dl,
requirement of blood transfusion because of blood loss at
vascular access or surgical intervention because of acute
compartment syndrome and forearm ischaemia.

Allen's test is a commonly used, valid clinical
screening test for assessment of hand circulation and to
prevent ischaemic complication of the hand.!0 The Allen's test
was performed by asking the patient to clench the fist for 1
minute while both radial and ulnar arteries were compressed
with the examiner's fingers. The palm of the hand blanched.
Then compression of ulnar artery was released; the normal
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colour of palm returned within 10 seconds, if there was
adequate collateral circulation. A positive test was reported
when there was abnormality in the capillary filling of the
fingers in 10 seconds. The modified Allen's test was
performed similarly except radial artery was released instead
of ulnar artery and normal blush of hand was noted.

All procedures were performed or supervised by two
interventionist with significant experience in transradial
interventions. The choice of coronary intervention equipment
including guiding catheters, guidewires, angioplasty balloons
or stents was on the discretion of the incharge interventionist.
All patients had their radial artery checked manually before
discharge to identify radial artery occlusion.

A proforma was designed to record patient
demographics including age,gender, cardiac risk factors,
patient height and weight, total procedure time, radial access
time, fluoroscopy time, type of coronary diagnostic catheter
and equipment used during PCI and the number of coronary
vessels attempted for PCI. Also included in the proforma was
mode of intervention (whether primary, rescue angioplasty or
elective PCI), failure and success rates of TRCAG and
TRCAP along with any associated complications.

The collected data was entered and analyzed by the
Statistical Package for Social Sciences version 15.0 Software
(SPSS Inc., Chicago, Illinois).

Continuous variables like age (years), height (cm),
weight (kg), total procedure time (minutes), radial access
time (seconds) and fluoroscopy time (minutes) were
presented as Mean + S.D. and categorical variables such as
gender, cardiac risk factors, type of coronary diagnostic and
interventional equipment and number of coronary vessels
attempted for PCIL, success and complications were given as
percentages.

Results

Atotal of 182 (76.3%) coronary angiographies and 82
(76.8%) coronary angioplasties were preformed from the
trans-radial route in the study period. The right hand was
selected in 263 (99.6%) cases. The 6F sheath was most
commonly used in 261 (98.5%) and 7 F sheath was used in 3
(3.6%) cases. Our study population comprised of 199
(75.4%) males and 64 (24.6%) females with mean age of 57
+ 11.08 years (Table-1). Out of 264 cases, 119 (45%) were
elective and 4 (1.5%) had primary PCI. The rest of 141(53%)
patients had acute coronary syndrome, post-MI angina,
worsening stable angina and assessment of coronary anatomy
before valvular surgery (Table-2). Total of 74 (40%) patients
who underwent trans-radial angiography were discharged
after 4 hours. The mean radial artery access time was 42.56
+18.75 seconds. The overall procedural success rate was 182
(90.5%) for TRCAG. The reasons for failure of transradial
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Table-1: Demographic data of patients undergoing transradial
angiography and angioplasty.

Variable

Age (years) 57 £11.08
Male 75.4%
Female 24.6%

Diabetes Mellitus
Hypertension

126 (48%)
146 (59.6%)

Dyslipidemia 127 (48%)
Smokers 105 (40%)
Mean Height (cm) 164.07 £7.99
Mean Weight (kg) 73.96 + 14.14

Data expressed as the mean value = SD or number (%) of patients.

Table-2: Details regarding transradial angioplasty procedure.

TRCAP-Successful 82 (94.3%)

TRCAP-unsuccessful 5 (6.8%)
Total number of lesions 91
Stents used 85
PTCA 6 (7.3%)
Single vessel PCI 68 (80%)
Two vessel PCI 14 (16.4%)
Three vessel PCI 3 (3.52%)
Mean procedure time (minutes) 62 £10.86
Mean fluoroscopy time (minutes) 15.78 £ 8.90
Bifurcation 4 (4.7%)
Use of Eptifibatide 10 (11.76%)

Data expressed as the mean value = SD or number (%) of patients.
TRCAP = Transradial coronary angioplasty.
PCI= Percutaneous coronary intervention.

procedure included failed radial artery puncture (n=4), radial
artery loop (n=1), tortuous sub-clavian artery 2 (0.75%),
failed catheterization of coronary arteries 4 (1.5%) and severe
radial artery spasm 7 (2.65%).The tiger catheter was
successful in selective catheterization of both coronary
arteries in 164 (90.32%) cases. The mean fluoroscopy time
for TRCAG was 5.65 + 2.3 minutes and the mean procedure
time was 23.74 + 6.26 minutes. TRCAP was attempted in 88
patients with success in 83 (94.3%) and failed in 5 (6.8%)
patients. The reasons for failure of TRCAP were radial artery
spasm 2(2.4%), tortuous sub-clavian artery 1(1.2%),
difficulty engagement of guide and poor guide support 2
(2.4%). A total of 91 lesions were treated, stents were
implanted in 85 (93.4%) lesions and plain balloon dilatation
was performed in 6 (7.3%).A 6F guiding catheter was used in
80 (98.4%) and 7F guiding catheter was used in 2 (2.4 %).
The mean fluoroscopy time for TRCAP was 15.78 + 8.90
minutes and mean procedure time was 62 + 10.86 minutes.
All procedures from radial artery approach ended up safely
with standard anticoagulation. There were no major
complications encountered in our study, one patient (0.37%)
suffered minor forearm haematoma and was treated
conservatively. Asymptomatic radial artery occlusion
occurred in 4 (1.5%) study patients.
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Discussion

Radial artery approach for coronary intervention has
shown to reduce access site complications; early ambulation
and reduced hospital stay.” Unfortunately, radial access still
accounts for less than 10% of procedures worldwide.®
Assumption that radial artery approach has excess failure rate
and prolonged procedure time could have been the reasons for
underutilization of radial artery site.!! More data is required to
convince interventional cardiologist to change their practice.

International data has demonstrated that coronary
interventions can be performed more safely than
contemporary femoral route. Even the most successful
coronary percutaneous intervention can be complicated by
vascular access site complications in as much as 2-8% of
cases performed from transfemoral route.4!2 The ACCESS
study clearly demonstrated reduction of major access site
complications from radial compared to femoral and brachial
approaches (0% vs 2.3% vs 2%% respectively).12 In a recent
meta- analysis of 22 randomized controlled trials by Sanjit S
Jolly et al,!3 radial access reduced major bleeding by 73%
compared to femoral access (0.05% vs 2.3%) , OR 0.27 [95%
CI 0.16-0.45], p<.001). Reduction in access site
complications is really important in current era when more
high risk interventions are performed in more sick patients
with concomitant use of multiple anti-platelet and anti-
coagulant medicines. No major access site complications
occurred in radial group compared to 7.5% complications at
entry site in femoral group among patients receiving
abciximab during percutancous intervention (PCI).4
Transfemoral intervention in acute myocardial infarction
carries a risk of access site complications of up to 23%.14 On
the contrary almost no access site complications have been
described in patients undergoing transradial PCI in acute
myocardial infarction who received GplIb/Illa inhibitors.!5.16
Our study has also validated that transradial route reduces
vascular access site complications considerably, as only one
patient (0.37%) developed minor forearm haematoma which
settled successfully with conservative treatment.

A study performed at National Institute of
Cardiovascular diseases found transradial diagnostic
coronary angiogram and percutaneous intervention results to
be comparable to femoral approach in terms of success but
without any major vascular access site complications.!”

The failure to complete the procedure from radial
artery approach has been relatively high and related to radial
artery spasm, radial loops, subclavian artery tortuosity and
dilated aortic root.3 Transradial approach has a learning curve
period and the failure rate is especially high during this period.
With experience, failure rate could be reduced from 10% to 1
% after 1000 cases.!! The failure to complete the procedure
from radial route was 6% for TRCAG and 6.8% for TRCAP
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in our study. The failure or cross over rate of radial access site
was 5.9% in the meta-analysis by Jolly et al,!3 compared to
1.4% in the femoral group. A dichotomous trend was noted in
cross over or failure rate in the studies performed in the early
era of radial access (before 1999) and the recent era (1999-
2008). The odds of access site cross over was 5-fold higher in
early era and reduced to 3-fold in modern era, suggesting
technology and expertise have narrowed the gap.!3

Transradial procedures tend to be technically more
challenging and time- consuming especially during initial
learning curve period.!! The mean procedure time and mean
fluoroscopy time for TRCAG was 23.74 = 6.26 minutes and 5.65
+ 2.3 minutes respectively in the current study. For TRCAP,
mean procedure time was 62 £ 10.86 minutes and mean
fluoroscopy time was 15.78 + 8.90 minutes. In the CARAFE
study,!8 the procedural duration from the radial approach was
124 + 5.8 min and fluoroscopy time was 3.8 + 2.2 min for
coronary angiography. The procedural time in the transradial
group (40.2 min) was longer than the transfemoral approach
(37.0 min) in the study by Brueck et al,1® but it was recognized
that if sheath removal time of transfemoral procedure had been
included, the procedure duration would have been similar.1° This
has been demonstrated that radial experts have shorter procedure
time compared to non-radial experts.!3

Asymptomatic radial artery occlusion occurs in 3-5%
of patients in different studies.2? Asymptomatic, in hospital
radial artery occlusion occurred in 1.4% of our study
population. No post discharge follow ups were done, so this
number could be an under-estimate. Majority of occluded
radials are known to recanalize overtime.?!

The limitation of our study was the absence of a
comparative femoral group, because of very small volume of
transfemoral procedures performed in our catheterization
laboratory. Another limitation was lack of follow up for
identification of radial artery occlusion or any other
complication.

Conclusions

The radial artery approach is found to be very safe
with high degree of success and low vascular access site
complications for coronary diagnostic and interventional
procedures in local population. The beginners of radial
approach have to go through a learning curve period
patiently, as during this period both procedural failure and
long procedure time is expected.
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