Cardiology Department and Cardiac
Catheterization Laboratory, KAT
General Hospital, Athens, Greece

KEY WORDS: radial approach, acute
coronary syndromes, percutaneous
coronary intervention

ABBREVIATIONS

PCI : percutaneous coronary intervention.

LAD: left anterior descending.
RCA: right coronary artery.
ACS : acute coronary syndrome.

Address for correspondence:
Konstantinos A. Triantafyllou,
Platonos 79-81,

176 73 Kallithea, Athens, Greece
e-mail: kontriad@gmail.com

Submitted: March 25, 2009
Accepted: May 11, 2009

HOSPITAL CHRONICLES 2009, 4(4): 166-171

CASE REPORT

Transradial Percutaneous Coronary
Intervention in Acute Coronary
Syndromes: a Case Report and Review
of the Literature

Konstantinos A. Triantafyllou, MD, Nikolaos V. Kafkas, MD,
Georgios A. Mertzanos, MD, Dimitrios K. Babalis, MD

ABSTRACT

The radial approach to perform coronary angiography and percutaneous coronary
interventions (PCI) is currently supported by abundant literature and has been re-
petitively shown to minimize access site related complications, reduce hospitalization
time and costs and increase patient comfort compared to the femoral approach. Most
importantly, in acute coronary syndromes the radial access has the potential to signifi-
cantly decrease serious bleeding complications, which are related to increased mor-
bidity and mortality rates. Despite gradually gaining popularity, the radial approach is
still used in only a small fraction of the total number of coronary procedures.

We present herein the case of a woman suffering from acute inferior myocardial in-
farction referred to our hospital for emergency catheterization after failed fibrinolysis
and treated successfully with transradial rescue PCI. The case presentation is fol-
lowed by a concise overview of data supporting the wider use of the radial approach,
especially focusing on acute coronary syndromes.

INTRODUCTION

The radial access is an alternative to the widely used femoral access to perform
coronary angiography and percutaneous coronary interventions (PCI). It was initially
presented as a technique for coronary angiography in 1989 by Campeau and further
evolved in order to perform coronary angioplasty and stenting due to the pioneering
work of Kiemeneij.? Having initially been adopted in centers around Europe the
technique gradually gained popularity in other continents as well.>* The radial ap-
proach to perform PCI has been consistently shown to minimize access site related
complications, reduce hospitalization time and costs and increase patient comfort
compared to the femoral approach.’” Despite such data it is still currently used in
only a very small fraction of the total number of PCI procedures.’

Below is presented the case example of a rescue PCI performed transradially to
minimize the possibility of hemorrhagic access site related complications. Additionally,
a concise overview of data supporting the use of the radial approach to perform PCI
in acute coronary syndromes (ACS) and an appraisal of the most important pertinent
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technical issues are attempted.

CASE PRESENTATION

A 70-year-old woman suffering from acute inferior myocar-
dial infarction with right ventricular involvement was referred
to our hospital for rescue PCI. She had been initially treated
with aspirin 325 mg, clopidogrel 300 mg, heparin 4000 IU and
tenekteplase 40 mg about 90 minutes after symptom onset and
3 hours before arrival in the catheterization laboratory. She
had two-vessel coronary artery disease known for 6 years and
was treated medically ever since, despite the fact that coronary
artery bypass had been recommended at the time due to se-
vere disease of the proximal and middle segments of the left
anterior descending coronary artery (LAD). She had a history
of arterial hypertension and dyslipidemia and her body mass
index was 34. Upon arrival she was still experiencing severe
chest pain and the electrocardiogram (ECG) showed no ST
segment resolution in the inferior leads (Figure 1A). She had

a Killip class I status, her blood pressure was 100/60 mmHg
and she was in sinus rhythm at 85-90 beats per minute. During
physical examination mild jugular venous distension was noted,
while a fourth heart sound and a mild systolic apical murmur
were audible without any other remarkable findings.

Due to the patient’s high risk profile for bleeding compli-
cations, the right radial access was chosen to perform rescue
PCI. A 6 French 10 cm long hydrophilic sheath was promptly
inserted in the radial artery after successful puncture and
unfractionated heparin 4000 IU (50 TU/Kg) plus verapamil 4
mg for spasm prevention were administered intra-arterially.
Unexpectedly, the standard 0.035” wire was blocked upon
exiting the sheath tube. Contrast medium was injected in the
radial artery and three consecutive stenoses of the radial artery
were noted (Figure 2A). Despite the initial inconvenience the
radial access was not aborted in favour of the femoral. The
stenoses were easily crossed with a 0.014” coronary guide-
wire (Figure 2B) and 5 French diagnostic catheters (Judkins
left 3.5 and Judkins right 4) could be easily advanced (Figure
2C) and manipulated without resistance to perform coronary
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Figure 1. Electrocardiogram: A. Upon admission. B. 90 minutes post-PCL
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Figure 2. A. Three consecutive stenoses of the radial artery (arrows). The first is just after the sheath tip (white arrow). B. Success-
ful crossing with a 0.014” coronary guidewire (white arrow: catheter tip, yellow arrow: sheath tip). C. Diagnostic catheter advance-

ment over the 0.014” guidewire.

angiography. Two vessel disease was documented,; after a short
left main the LAD was calcified with diffuse severe disease
starting from the ostium and extending to the proximal and
middle segments, while a large diagonal branch originating
from the very proximal LAD was also affected at the ostium
(Figure 3). These lesion characteristics were consistent with
the previous recommendation for surgical treatment. However,
a total occlusion of the proximal right coronary artery (RCA)
was the culprit lesion (Figure 4A).

A Judkins right-4 6French guiding catheter was selected,

Figure 3. RAO caudal projection: LAD diffuse severe disease
starting at it’s ostium and extending to the proximal and middle
segments is noted (arrow heads). A proximally originating large
diagonal with ostial stenosis is also implicated (arrow).
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advanced through the radial artery without resistance and
positioned at the right coronary ostium. The lesion was easily
crossed with the same 0.014” coronary guide-wire previously
used to cross the radial artery lesions. After “dottering” and
predilatation of the occluded region with a 1.5X15 mm bal-
loon, TIMI III flow was re-established in the artery; a tight
long lesion was noted at the end of the proximal segment
and diffuse disease with significant thrombotic burden in
the middle segment (Figure 4B). A bolus dose (180 pg/kg) of
eptifibatide was administered, followed by continuous infu-
sion (2 pg/kg/min), while a second bolus (180 pg/kg) ensued
ten minutes later. A thrombus aspiration catheter was used
(Export, Medtronic) but only partial thrombus removal could
be achieved. Three cobalt-chromium stents were implanted
(3X18 mm, 3.5X20 mm and 4X12 mm, from distal to proximal)
covering the severe lesions of the middle and proximal vessel
segments. Drug eluting stents were not preferred since due
to the anatomic characteristics of the LAD lesions a surgical
approach might be preferable in the near future to complete
revascularization. Moreover, the relatively large diameter of
the vessel made bare metal stents seem an even more attractive
choice. Following the deployment of stents, thrombus migration
more distally was noted (Figure 4C). The thrombus aspiration
catheter was re-used and a final satisfactory angiographic result
was achieved (Figure 4D). The patient was transferred to the
coronary care unit and soon thereafter symptoms resolved
and ST segment resolution >70% was noted (Figure 1B). The
maximum cardiac enzyme values post-procedure included
Tnl of 32.28 ng/ml, CPK of 1303 IU/L, and CK-MB of 253
IU/L. Eptifibatide infusion was continued for 18 hours. The
remainder in-hospital course was uncomplicated. No access
site complication was noted.
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Figure 4. A. RCA occlusion (culprit lesion). B. Diffuse proximal to middle segment disease. Thrombus in the middle segment. C.
Residual thrombus migration distally after deployment of stents. D. Final result after thrombus aspiration with Export catheter.

DISCUSSION

The most significant advantage of radial access is its
superiority concerning safety, since it practically eradicates
vascular access related complications.’ Such complications are
the Achille’s heel of femoral access. Closure devices not only
did they give a solution to the problem, but to the contrary,
there is some evidence that they may increase access site re-
lated complications.”” In a study among almost 18000 Mayo
Clinic patients submitted to transfemoral PCI from 1994 to
2005, major hemorrhagic complications despite a trend to
decrease as time elapsed, remained at the unsatisfactory level
of 3.5% for the period 2000-2005.! Of note, their appearance
was linked to increased morbidity and mortality at 30 days."
In a meta-analysis of 12 randomized trials comparing radial
to femoral access there was no difference in success rates

and furthermore, major adverse cardiac events did not differ
during the follow up period.’ However, the use of the radial
artery was related to an impressive 89% decrease of puncture
related complications (0.3% versus 2.8%, p<0.0001). In a more
recent metanalysis of 23 randomized trials, the radial access
has been found to reduce major hemorrhagic complications
by 73% compared to the femoral route (0.05% versus 2.3%,
p<0.001).5

Aggressive antiplatelet and antithrombotic regimens com-
bined with invasive strategies currently used in ACS treatment,
carry the risk for serious hemorrhagic complications. Special
emphasis has been recently given on their importance for
prognosis. Blood transfusions due to hemorrhage complicating
ACS treatment have been linked to 4-fold increased mortality
at 30 days."” Similarly, in another report major hemorrhages
were independently related to 5-fold increased mortality at
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30 days as well as increased ischemic adverse events.* New
antiplatelet and antithrombotic agents for the treatment of
ACS are under development in the quest for the optimal
balance between efficacy and safety. However, the cause of
limiting hemorrhagic complications among ACS patients
could possibly be served readily and additionally by the wider
utilization of radial access. As shown by the SYNERGY trial
data analysis from about 10000 patients, transradial PCI in
ACS canssignificantly decrease vascular access related hemor-
rhagic complications."* Femoral access was used in 94,9% of
cases while radial in 4.4%. However, blood transfusions were
needed in 4.8% of patients treated transfemorally but only in
0.9% of those treated transradially (p=0.007). The ability of
radial access to minimize vascular access related hemorrhagic
complications is even more important when PCI is combined
with GP IIb/I1Ia receptor antagonist administration.'s

Apart from ACS without ST segment elevation, the radial
access has been compared to the femoral approach in all pos-
sible scenarios of emergency PCI for ST elevation myocardial
infarction (primary, rescue or facilitated). Two primary tran-
sradial PClIs in patients with severe peripheral arterial disease
were initially reported in 1996 by Steg and Aubry.' Subsequent
reports coming from patient series and non-randomized tri-
als compared the radial with the femoral access to perform
PCI for ST elevation myocardial infarction.”?° Without being
inferior to femoral access concerning procedural success, the
radial access has been further shown to reduce vascular access
related complications in this context. This was also verified in
two more recent randomized trials.?*? The risk of hemorrhagic
complications is significantly increased among patients referred
for rescue PCI, as in our case. In these patients a thrombolytic
agent had been unsuccessfully administered a few hours prior
to the procedure together with aspirin, clopidogrel, heparin
and possibly a GP IIb/IIIa receptor antagonist as well. A recent
study has shown that for similar procedural success rates, a
significant decrease of vascular access related complications
can be expected when radial access is used instead of femoral
(0% versus 13%, p<0.01).%

The radial access thus seems capable of minimizing vascu-
lar complications in any given clinical context for PCI, either
electively performed for stable patients or urgently for patients
with ACS with or without ST segment elevation. However,
the technique has certain limitations. Adequate blood sup-
ply to the hand from the ulnar artery should be confirmed
with an Allen test. The radial approach is technically more
demanding and characterized by a steeper learning curve
compared to femoral.** A large metanalysis has shown that a
small increase in the average procedural and fluoroscopy time
should be expected compared to femoral access; the differ-
ence however tends to be eliminated as experience with the
radial technique accumulates.’ Puncture difficulties, arterial
tortuosity and mainly radial spasm can lead to transition to
the femoral access in 7.2% of cases.” Among experienced
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operators the most usual reason for failure is radial spasm
whose frequency has drastically decreased with the use of
hydrophilic sheaths and medication cocktails administered
intra-arterially.>>* Asymptomatic loss of the radial pulse in
3-6% of cases is the most frequent local complication after
completion of transradial PCI through a 6 French sheath.>?’
Serious complications (brachial artery perforation, large
forearm hematoma, arterial-venous communication, eversion
radial arterectomy upon sheath removal) are extremely rare
and reported as isolated cases in the literature.’

When performing non-complex PCI, the use of 5 French
guiding catheters (with 0.058” internal diameter) can lead to
similar procedural success rates compared to the widely used 6
French catheters and decrease in parallel the frequency of radial
spasm during the procedure as well as asymptomatic radial
artery occlusion afterwards.” In a series of 119 patients with
ACS (with or without ST elevation), transradial PCI through
5 French guiding catheters has shown high success rates with
minimal vascular complications.”” However, a 6 French guiding
catheter is at least needed during primary PCl in order to use
thrombus aspiration devices, recently shown to contribute to
decreased mortality at 1 year in the TAPAS study.* It should
be noted that PCIs demanding a kissing balloon technique,
as well as intravascular ultrasound, optical coherence tomog-
raphy or fractional flow reserve measurements are all feasible
transradially through 6 French guiding catheters (with 0.070”
internal diameter). Experienced operators can also use 7 French
guiding catheters when rarely required and if the radial artery
diameter permits so. The radial approach should be avoided
in cases demanding 27 French guiding catheters, insertion of
an intra-aortic balloon, temporary pacemaker placement or
rotablation with a 21.5 mm burr.
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