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The use of the radial artery as an access site for diagnostic and interventional cardiac procedures has been 
extensively developed in recent years as a result of reduced complications at puncture site, reduced costs 
and the improvement in the patients’ quality of life. The complications of trans-radial procedures are rarely 
major and very rarely life threatening—a key benefit of the radial approach. We describe the case of a patient 
who underwent percutaneous radial artery angioplasty, because of perforation caused during diagnostic car-
diac catheterisation, in order to complete the catheterisation procedure before the patient proceeded to endo-
vascular treatment of a sub-renal abdominal aortic aneurysm.

R adial artery access for diagnostic 
and invasive purposes1,2 has start-
ed to become popular in recent 

years. This route offers many advantages:3 
it causes significantly fewer access-site com-
plications, allows faster patient mobilisa-
tion, and is better tolerated by the patients.

The radial technique requires particu-
lar dexterity and has an appreciable learn-
ing curve,4 which explains its limited adop-
tion in clinical practice.5 However, its asso-
ciated complications—radial artery spasm, 
failure of arterial puncture, vascular anom-
alies, and failure to reach the ascending 
aorta—are obstacles that can be overcome 
with appropriate training,6 with the result 
that a similar success rate to that of femo-
ral access can be achieved, together with 
fewer haemorrhagic and vascular compli-
cations.7,8

Case presentation

A man aged 75 years, with known risk fac-
tors for coronary artery disease (hyper
cholesterolaemia, hypertension, obesity) 

was admitted for a coronary angiographic 
examination because of stable angina, pri-
or to endovascular treatment of a sub-re-
nal aneurysm in the abdominal aorta. The 
decision was taken to proceed with cardiac 
catheterisation via the radial artery, taking 
into account the patient’s extreme obe-
sity as well as the pressing need to avoid 
puncturing the femoral arteries because of 
the scheduled endovascular aorto-bi-iliac 
stent graft implantation for the sub-renal 
abdominal aneurysm.

The patient first underwent an Allen 
test and oximetry analysis to confirm dou-
ble perfusion of the palmar arch. Puncture 
of the right radial artery was performed 
under local anaesthesia with 1 ml xylo-
caine 2% subcutaneously, using a 20 G 
paracentesis needle and a 0.022” hydro-
philic guidewire. A short (10 cm) hydro-
philic 6 F sheath (Terumo Radifocus In-
troducer II, Japan) was placed in the right 
radial artery and a “drug cocktail” con-
sisting of 5000 IU standard heparin, 5 mg 
verapamil, and 200 μg nitroglycerine was 
administered intra-arterially.
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After sheath placement in the right radial artery, 
a 0.035” J-tipped guidewire was advanced to the mid-
dle of the forearm, where resistance was encountered 
(Figure 1) due to tortuosity and accompanying arte-
rial spasm (Figure 2).

A 6 F Multipurpose catheter (MP1) was insert-
ed through the sheath, and angiography of the fore-
arm revealed a radial artery perforation at a point of 
extreme tortuosity, together with leaking of contrast 
medium into the forearm (Figure 3).

The therapeutic options for treating the radial ar-
tery perforation were either to stop the catheterisa-
tion and apply external pressure to the forearm, in 
order to avoid compartment syndrome and pseudoa-
neurysm, or to attempt invasive treatment with percu-
taneous angioplasty.

The need for the patient to undergo endovascular 
stent graft implantation for the sub-renal abdominal 
aneurysm, where knowledge of the coronary anatomy 
would be required, led us to decide to continue our 
attempt at coronary artery imaging after first correct-
ing the radial artery rupture in an invasive manner.

Our invasive strategy included an attempt to seal 
the radial artery perforation using prolonged infla-
tions of an angioplasty balloon, while trying, if fea-
sible, to avoid the deployment of a covered stent be-
cause of the risk of future restenosis (a consequence 
of endothelial hyperplasia at the stent margins), or 
stent fracture and thrombosis from the muscle masses 
of the forearm, taking into account the wide ranging 
movements of supination and pronation usually made 
by that limb.

A 0.014” Floppy guidewire was advanced to the 
middle of the forearm and prolonged inflations of a 
3.5 × 15 mm angioplasty balloon were performed at 
the site of the rupture (Figures 4 & 5). The pictures 
taken immediately after the radial artery angioplasty 
revealed full patency of the lumen, without any fur-
ther extravasation of contrast medium (Figure 6).

Figure 1. Difficulty advancing the guiding catheter (arrow).

Figure 2. Right radial artery spasm (arrow).

Figure 3. Injury (arrow) to the radial artery with leakage of con-
trast medium (tuft).



(Hellenic Journal of Cardiology) HJC • 469

Radial Artery Angioplasty After Arterial Perforation

Subsequently, the angioplasty balloon was ad-
vanced along the guidewire in order to help the guid-
ing catheter ascend to the aorta so that the coronary 
angiography could be performed. This revealed ather-
omatous coronary vessels without any critical stenosis 
that would need invasive treatment.

Before the diagnostic catheter was withdrawn, a 

final angiographic check was made of the radial ar-
tery, which confirmed full flow without extravasation 
and the presence of only a limited intramuscular hae-
matoma in the forearm.

The arterial sheath was removed from the radial 
artery as soon as the angioplasty had been completed 
and a TR Band compression system (Terumo, Japan) 
was applied to the puncture site for 3 hours.

The patient’s clinical course was uneventful and 
the next day he successfully underwent aorto-bi-iliac 
stent graft implantation in the abdominal aorta.

Discussion

Radial artery access is an attractive alternative meth-
od for diagnostic cardiac catheterisation,9 since it of-
fers the patient the opportunity to undergo extra-car-
diac surgery even on the same day as the catheteri-
sation. Radial artery access is also an interesting op-
tion10 in a large number of patients who are to un-
dergo angioplasty, provided the operators are expe-
rienced, state-of-the-art materials are available, and 
there is a willingness to crossover to a femoral ap-
proach should the radial option fail.

The radial artery is not an end artery; it is easily 
compressible,11 with the result that haemorrhage can 
be easily controlled and haemorrhagic complications 
are significantly reduced.12 This makes the radial ar-
tery the method of choice today13 for both diagnos-

Figure 4. Placement of a 3.5 × 15 mm angioplasty balloon (arrow) 
at the point of injury.

Figure 5. Partial restoration with leakage (arrow) of a small amount 
of contrast medium from the point of injury.

Figure 6. Full restoration of flow with no leakage of contrast me-
dium during imaging of the radial artery.
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tic catheterisation and percutaneous angioplasty, es-
pecially for acute coronary syndromes,14 the elderly 
(>70 years),15 women, and obese patients who have 
a high risk of peripheral complications from femo-
ral access.16 In addition, there are no main nerves 
or veins close to the radial artery, which reduces the 
risk of damage to such structures that could lead to 
neuropathies or arteriovenous fistulas. Post-proce-
dure bed rest is not necessary, thus allowing the pa-
tient immediate mobilisation, greater comfort, and 
rapid discharge from the hospital.17 All those things 
entail an improvement in the patient’s quality of life, 
while the feeling of loss of privacy from the exposure 
and instrumentation in the very personal groin area is 
avoided. In addition, the patient can return more rap-
idly to personal and working activities, which results 
in a reduction in hospital costs of 10-15%.

Nevertheless, the penetration of the method in-
to clinical practice has been limited, with 30% of the 
catheterisations performed in Europe using the radial 
artery, compared with only 10% in the USA. This is 
mainly due to the longer learning curve required for 
radial, as compared to femoral artery access, com-
bined with the complications of arterial spasm, failure 
of arterial puncture, vascular anomalies, and inability 
to reach the ascending aorta.18

In the protocol that has been applied for the last 
year in our hospital for systematic diagnostic cathe-
terisation and angioplasty using the radial artery, the 
percentage of successful procedures performed via 
the radial artery was comparable with that of femo-
ral access (97% versus 99%, respectively), while there 
was a striking and significant increase from the first 
half of the period to the second in the number of ca
ses where radial artery access was preferred for the 
coronary angiography or angioplasty procedure (from 
35% in the first 6 months to 47% in the second).19

Radial artery perforation is one of the vascular 
complications20 of the radial technique, which also in-
clude dissection, haematoma, haemorrhage, pseudo
aneurysm,21 arteriovenous fistulae, and upper ex-
tremity ischaemia. These complications are few, oc-
cur only rarely (<0.06%),22 but can prevent the con-
tinuation of the catheterisation. The most likely cause 
of the injury to the radial artery in our case was the 
advancement of the guidewire through a tortuous sec-
tion of vessel in combination with arterial spasm.

Retrograde radial angiography with the infusion 
of a tiny quantity of contrast medium (3 ml) can assist 
in the detection of vascular anomalies23 in patients 
with unsuitable anatomy, and generally provides the 

invasive physician with the opportunity to organise a 
strategic plan whereby the anomaly can be bypassed, 
or the access route can be changed promptly with 
a view to avoiding vascular complications and thus 
gaining valuable time.

Revascularisation of long sections of peripheral 
arterial occlusions, aneurysms, and vascular compli-
cations, such as dissection, perforation, pseudoaneu-
rysm, and arteriovenous fistulae, can be treated suc-
cessfully using covered stents,24 although the long-
term results have not yet been clearly elucidated, es-
pecially for small-sized arteries.25 

In the case reported here we decided not to aban-
don the procedure, but to continue the cardiac cathe-
terisation and to repair the radial artery rupture with 
angioplasty alone, without deploying a covered stent. 
Eschewing the stent avoided the risk of future com-
plications from covered stent implantation, such as 
restenosis, stent fracture and thrombosis, while at the 
same time keeping down the cost of the procedure. 
This strategy was, we believe, safe, and allowed the 
completion of the diagnostic imaging of the coronary 
arteries, with the possibility of coronary angioplasty 
had that become necessary.
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