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The percutaneous transradial approach for coronary angiography and percutaneous 
coronary intervention is increasing in the United States. Although its vascular safety 
 profile is better than the traditional femoral approach, it is important to learn about 
potential complications. In this article, we present two cases of vascular  complications, 
namely, pseudoaneurysm and radial artery occlusion, after transradial cardiac 
 catheterization, along with a review of the relevant literature.
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The percutaneous transradial approach (TRA) 
is increasingly being used for diagnostic coro-
nary angiography and percutaneous coronary 

intervention (PCI). Described first in 1989,1 radial 
access has gained wider acceptance only in recent 
years. In the hands of experienced operators, the 
safety and efficacy of TRA in ST-elevation myo-
cardial infarction is comparable to that of femoral 
access.2 As radial PCI becomes more prevalent, it 
is important to learn about potential complications 
associated with this approach. We present two cases 
of vascular complications with a review of the man-
agement strategies. 

Case Report 1 
A 66-year-old white woman with hypertension, 
chronic obstructive pulmonary disease (COPD), 
and tobacco abuse underwent transradial cardiac 
catheterization for non–ST-elevation myocardial 
infarction with routine postprocedural care. One 
week later, she presented with pounding pain in 
her right wrist at the site of access and a tingling 
sensation over the lateral right palm. On examina-
tion, she was found to have a pulsatile mass mea-
suring 3 cm in diameter at the radial artery access 
site extending into the radial border of thenar 
eminence. Ultrasound and Doppler examination 
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was warm and pink with intact 
muscle strength, but a radial pulse 
was absent. An ultrasound exami-
nation demonstrated a right radial 
artery occlusion with absence of 
any definitive flow through the 
radial artery from elbow to wrist 
(Figure 3). Given the absence of 
neurologic sequelae on examina-
tion, and the possibility of spon-
taneous recanalization, a vascular 
surgeon recommended a conserva-
tive approach with follow-up serial 
ultrasound examination. 

The patient returned a few days 
later with new paresthesias of her 
thumb and index finger, and wors-
ening pain over her entire hand. 
We performed an arteriogram that 
revealed an occluded right radial 
artery at the level of the brachial 
artery bifurcation, just distal to the 
antecubital fossa (Figure 4). The 
interosseous artery was patent at 

the mid right forearm, along with 
a large patent ulnar artery filling 
the ulnar arch and digital arteries. 
The patient was managed conser-
vatively; 6 weeks later, the patient 
reported resolution of hand pain 
and paresthesias.

Discussion
Coronary angiography and PCI 
through TRA were first performed 
over two decades ago.1,3 In compar-
ison with Europe and Asia, TRA is 
less commonly used in the United 
States.4 The so-called steep learning 
curve associated with TRA has long 
been considered a hurdle. However, 
recent evidence suggests the learn-
ing curve is less prohibitive than 
previously perceived5; proponents 
of this approach recommend a 
“radial first” strategy to overcome 
the learning curve.6 In the past 

confirmed the presence of a pseu-
doaneurysm (PA; Figure 1). The 
patient’s wrist was placed into a 
carpal tunnel splint for comfort. 
A vascular surgeon was consulted 
and conservative management was 
recommended. On re-evaluation 
after 5 days, no palpable pulsation 
could be felt at the site of swelling. 
Ultrasound showed a hematoma 
above the pulsating radial artery. 
Repeat ultrasound examination 
with Doppler showed no flow into 
the area of the hematoma (Figure 2).

Figure 1. Doppler ultrasound image showing 4.5 3 1.6 3 2.7 cm hypoechoic collection (arrow) superficial to 
the radial artery (arrowhead).

Figure 2. Repeat Doppler ultrasound showing no flow in the hematoma (arrow). The radial artery is seen 
below (arrowhead).

Case Report 2
A 51-year-old white woman with a 
history of COPD and anxiety dis-
order presented to the emergency 
room with right hand pain. Four 

days prior, the patient underwent 
a diagnostic coronary angiogram 
performed through the right radial 
artery. On examination, the hand 

The so-called steep learning curve associated with TRA has long 
been considered a hurdle. However, recent evidence suggests the 
learning curve is less prohibitive than previously perceived…
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sonographic visualization is an 
option,11 but is deemed less favor-
able compared with direct surgical 
repair. A newer approach with a 
TR Band® (Terumo Interventional 
Systems, Somerset, NJ) is also 
reported as a treatment option. The 
TR Band is positioned over the PA 
and secured with a hook-and-loop 
strap. The inflator syringe permits 
accurate pressure adjustment as air 
is injected into the side port, which 
inflates the compression balloon 
overlying the PA.12 

Radial Artery Occlusion 
Radial artery occlusion (RAO) is 
a common complication of trans-
radial catheterization. In contem-
porary literature, the incidence of 
RAO is reported to be 5% to 10%.13,14 
The radial artery is a convenient 
access site for catheterization, as 
the distal upper extremity enjoys 

a rich collateral flow through the 
superficial and deep palmar arches. 
In most cases, RAO remains clini-
cally silent owing to a dual blood 
supply. Although a patent arch 
often ensures that this complica-
tion remains benign, catastrophic 
complications of hand ischemia 
have been reported.15-17 The Allen 
test, or the more objective Barbeau 
test, can be used to evaluate this 
dual blood supply.18 Radial com-
pression using a pneumatic device 
and achieving patent hemostasis 
have been shown to decrease the 
incidence of RAO.19,20 Newer sheath 
systems are particularly useful in 
radial arteries that are small; 5F 
sheaths are now routinely used for 
most diagnostic and interventional 
procedures. Sheathless hydro-
philic guides may further help 
in complex PCIs requiring more 

decade, the use of TRA for PCI 
has increased.7 With an improved 
access site complication profile, 
decreased cost, and improved 
patient comfort, TRA is likely to 
gain more widespread acceptance 
in the coming years. Therefore, 
there is a greater need to learn 
about its possible complications.

Radial Artery PA
PA is described as a tear through 
all three layers of an arterial wall 
leading to containment of blood 
outside the vessel.8 Although an 
exceedingly rare complication 

after transradial catheterization 
(,  0.1%), radial artery PA can 
have significant sequelae in some 
patients.9 Risk factors for PA for-
mation include multiple puncture 
attempts, aggressive manipulation 
of the catheters and wires, larger 
sheath size, inadequate hemosta-
sis, catheter-related infection, and 
aggressive systemic anticoagula-
tion. It usually has an insidious 

course and can remain unrecog-
nized for several days or weeks after 
the procedure. Clinical suspicion 
and early recognition are essential 
to decrease long-term is chemic 
or neurologic adverse effects. 
Diagnosis is confirmed by ultra-
sound and Doppler examination. 

As in our case, PA can some-
times spontaneously resolve itself 
with absorption of the hematoma; 
however, on most occasions it war-
rants an intervention. Management 
requires discontinuation of the 
flow communication between 
the true lumen and pooled blood 
outside of the lumen. This can be 
achieved in several different ways. 
Ultrasound-guided compression is 
often used to obliterate the neck of 
the PA using a transducer probe.10 
Percutaneous thrombin injection 
into the sac of the PA under direct 

Figure 3. Doppler ultrasound through the right radial artery (A) demonstrates no definite flow from the level 
of the wrist to the level of the elbow. Right ulnar artery (B) at the level of the wrist is patent.

Figure 4. Right radial artery (arrow) occluded at 
the level of the brachial artery bifurcation just 
below the antecubital fossa.

Risk factors for PA formation include multiple puncture attempts, 
aggressive manipulation of the catheters and wires, larger sheath 
size, inadequate hemostasis, catheter-related infection, and 
 aggressive systemic anticoagulation.
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flexibility with the size of the sys-
tem.21 Anticoagulation with either 
heparin or bivalirudin should be 
used in all PCIs and most diagnos-
tic catheterizations. 

Treatment is rarely required 
for RAO, as it remains clinically 
asymptomatic in most cases. 
In acute cases, transient ipsilat-
eral ulnar artery occlusion was 
reported to recanalize an occluded 
radial artery.22 Both anterograde 
and retrograde interventional 
approaches have been described to 
recanalize RAOs.23-25 Enoxaparin 
or fondaparinux was successfully 
used to treat RAO in a nonrandom-
ized trial by Zankl and colleagues.26

Conclusions
Radial artery PA and RAO are rare 
but serious complications of TRA. 
Familiarity with their clinical pre-
sentation and management options 
is critical as we move into an era of 
increasing use of TRA for diagnos-
tic coronary angiograms and per-
cutaneous interventions. 
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