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Background The European Society of Cardiology guidelines recommend transradial access (TRA) for coronary angiography due to its advan
tages, including lower mortality and bleeding complications. Arterial pseudoaneurysms are rare but challenging complications of 
TRA, occurring in 0.009%–0.05% of procedures. Non-surgical management, especially in cases with large (>1 mm) necks or late 
discovery, can be difficult due to the limited effectiveness of echo-guided compression and risks of echo-guided thrombin injection, 
like thrombin embolization leading to necrosis.

Case summary An 82-year-old underwent successful non-surgical management of a large-neck pseudoaneurysm following TRA for a primary per
cutaneous coronary intervention of the left anterior descending artery. Clinical examination revealed a pulsatile mass at the punc
ture site, diagnosed via ultrasound as a pseudoaneurysm with a >1 mm neck. Through distal radial access, an initial 5 Fr sheath was 
upsized to 8 Fr based on ultrasound findings, achieving complete pseudoaneurysm exclusion. Follow-ups confirmed pseudoaneur
ysm sealing and radial artery patency.

Discussion This case illustrates an effective non-surgical approach to managing large-neck pseudoaneurysms post-TRA, utilizing an upsized 
sheath technique. It underscores the importance of innovative non-surgical strategies in complex cases, providing a safe and effect
ive alternative to traditional management methods.
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Learning points
• Radial artery pseudoaneurysm is a rare complication following transradial access.

• Depending on the dimension of the neck feeding the pseudoaneurysm, different treatment options, both surgical and non-surgical, have been 
described, each with different risks and limitations.

• A pure haemostatic technique for large-neck pseudoaneurysms based on both intra-arterial exclusion of the pseudoaneurysm using large 
sheaths and external compression could be an effective and safe alternative.
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Introduction
Transradial access (TRA) is recommended by the European Society of 
Cardiology guidelines as the standard access for coronary angiography 
in both acute and elective settings due to well-known advantages in
cluding reduced mortality and severe bleeding complications.1,2

Arterial pseudoaneurysm is a rare complication of TRA occurring 
roughly in 0.009%–0.05% of the cases compared with 0.2%–3% with 
femoral access.3 Historically, surgical repair used to be the gold stand
ard for management of large-neck (>1 mm) pseudoaneurysm, especially 
in the case of late discovery where non-surgical closure technique was 
less efficient.4 Contemporary non-surgical techniques include covered 
stent implantation, echo-guided compression, and thrombin injection 
but all present different limitations and risks.5 We therefore present 
the case of a patient managed successfully with a different yet simple 
and safe haemostatic technique.

Summary figure 

Case presentation
An 82-year-old patient on oral anticoagulant therapy for paroxysmal at
rial fibrillation was admitted for an ST-segment elevation myocardial in
farction. Intense chest pain still persisted upon arrival along with diffuse 
anterior ST-segment elevation. Transthoracic echocardiogram showed 
a consistent antero-apical wall akinesia and a moderate left ventricular 
systolic dysfunction. Arterial pressure was normal, and no abnormal
ities were detected during lung auscultation. Other than being treated 
for dyslipidaemia and arterial hypertension, he had no other known ma
jor comorbidities. Coronary angiography was performed via the right 
TRA using a 7 Fr Glidesheath Slender® introducer and revealed a cul
prit lesion in the left anterior descending artery (LAD) (Figure 1A), 
which was treated with drug-eluting stent implantation from the prox
imal LAD to the severely diseased left main (Figure 1B). An external 
pneumatic compression device (TR Band, Terumo) was used to achieve 
patent haemostasis, and the right coronary artery (RCA) revasculariza
tion was staged (Figure 1C). The pressure in the external compression 
device was reduced after 2 h as per local protocol, and the patient was 
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finally discharged a few days later on triple antithrombotic therapy with 
aspirin, clopidogrel, and apixaban for 1 month.

Upon arrival to complete the revascularization of his RCA, 40 days 
later, the patient presented with a pulsatile mass that had developed 
over time since the index procedure at the original TRA site and bed
side ultrasound confirmed the presence of a large-neck (>1 mm) pseu
doaneurysm. Patency of the ulnar artery was also checked and 
confirmed. The patient was carefully evaluated, with the follow-up 
transthoracic echocardiogram showing a complete normalization of 
the acute wall motion abnormalities and no other complication was 
found.

A distal radial access (DRA) was obtained using a 6 Fr Glidesheath 
Slender® introducer, and an angiography was performed showing the 
pseudoaneurysm fed by the radial artery (Figure 2A and Supplementary 
material online, Video S1). The treatment of the proximo-ostial residual 
lesion of the RCA was ultimately deferred, as a physiological evaluation 
using a wire pressure revealed it to be functionally non-significant. 
Knowing that the radial artery diameter was measured by ultrasound 

to be 3.3 mm, the 5 Fr sheath was then upgraded over a 0.035 inch 
guidewire to an 8 Fr transfemoral (outer diameter of 3.37 mm) to en
sure complete exclusion of the pseudoaneurysm (Figure 2B and C and 
Supplementary material online, Video S2) and a significant reduction 
in pulsatility.

After slight retrieval of the sheath at the end of the procedure, a final 
radial artery angiography showed reduced but persistent flow feeding 
the pseudoaneurysm (Figure 2D and Supplementary material online, 
Video S3).

Therefore, the 8 Fr sheath was again advanced and left in place for 
24 h, and an external compression device (TR Band, Terumo) was ap
plied and inflated with 12 mL of air to achieve complete sealing of the 
neck and thrombosis of the pseudoaneurysm. To maintain radial artery 
patency, saline was continuously flushed through the sheath using a 
pressure infusor bag (Figure 3). The pressure of the infusor bag was 
checked hourly and corrected to be at least 50 mmHg above the pa
tient’s systolic arterial pressure. The procedure was well tolerated by 
the patient without any discomfort reported.

Figure 2 Right radial artery angiography through distal transradial approach. Radial artery injection showing a large-neck pseudoaneurysm at the level 
of the recently punctured conventional transradial site (A) completely excluded (B) after advancement of an 8Fr femoral introducer sheath (C ) and 
reduced but still present after partial retrieval of the introducer sheath at the end of coronary angiography procedure (D). Asterisks indicate the 
pseudoaneurysm.

Figure 1 Coronary angiography. Unstable plaque with apposed thrombus in the proximal left anterior descending artery with a severely diseased left 
main (A). Final result after the primary percutaneous coronary intervention (B). Intermediate to severe lesion at the origin of the right coronary artery 
(C ).
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A small contrast injection was performed prior to complete sheath 
removal, demonstrating complete occlusion of the pseudoaneurysm 
(Figure 4A and Supplementary material online, Video S4). The final ultra
sound evaluation, performed 6 h after complete sheath removal, con
firmed a partially thrombosed mass with no further feeding from a 
patent radial artery (Figure 4B and C and Supplementary material 
online, Videos S5 and S6) and the patient was ultimately discharged 
on double therapy with apixaban and clopidogrel. The artery remained 
patent with a completely thrombosed and excluded pseudoaneurysm 
at discharge and 60 days follow-up (Figure 5A–C).

Discussion
Arterial pseudoaneurysm is a rare complication of radial artery access 
occurring roughly in 0.009%–0.05% of the procedure compared with 
0.2%–3% with femoral access.3

The use of large introducer sheaths and anticoagulation therapy, as in 
our case, are two predisposing risk factors for its formation.

While for most elective cases the smallest reasonable sheath should 
always be preferred, it is our practice to use 7 Fr Slender sheaths in the 
setting of acute ST-segment elevation myocardial infarction because, 
despite their smaller outer diameter corresponding to the outer diam
eter of a 6 Fr radial sheath, they can still accommodate a 7 Fr guiding 
catheter if needed.

Anticoagulation is another important point to consider, as anticoagu
lated patients may require more time to achieve proper haemostasis, 
and therefore, prolonged compression of the arterial puncture site 
should be considered after checking for ulnar artery patency.

The different existing approaches to effectively treat those fed by a 
large neck (>1 mm), other than surgical repair, include the implantation 
of covered stent, echo-guided compression, and echo-guided thrombin 
injection.

Figure 4 Angiographic and echographic visualization of the radial artery and the occluded pseudoaneurysm. A final angiography of the radial artery 
24 h after compression confirmed completely occlusion of the neck feeding the pseudoaneurysm with a patent radial artery (A) while the echo colour 
Doppler evaluation had confirmed the same findings showing the partially thrombosed pseudoaneurysm (B and C ). Asterisks indicate the pseudoaneur
ysm. Arrows point to the patent radial artery.

Figure 3 Pressurized saline to ensure continuous flush. A saline is 
continuously flushed through the introducer sheath to reduce the 
risk of both sheath and arterial thrombosis.
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Covered stent implantation has been described through distal radial 
artery access but is associated with a high risk of radial thrombosis and 
implies a dual antiplatelet therapy treatment.4 Also, it carries a certain 
risk of external mechanical deformation related to the superficial 
course of the radial artery.

Echography-guided compression doesn’t usually work in cases of 
large-neck (>1 mm) pseudoaneurysms, especially in patient under 
chronic anticoagulation, and can result in significant patient discomfort 
due to prolonged compression,6 and was therefore excluded in our 
case due to the low likelihood of success.

Percutaneous echo-guided thrombin injection is one of the most fre
quent and efficient techniques used, but it is associated with risks such 
as unwanted thrombin embolization resulting in distal necrosis or ana
phylaxis.7 Leaving potential surgical treatment as a last resort due to its 
invasiveness, we had considered this option, in case our intended ap
proach failed, while eventually completely sealing the neck of the pseu
doaneurysm with an appropriately sized balloon inflated within the 
radial artery to reduce the risk of thrombin embolization.

Babunashvili et al.8 described a pure compressive technique conceptu
ally similar to ours, namely based on lumen flow interruption through the 
use of a sheath, with the notable difference that the radial artery was 
punctured only few millimetres distal to a pseudoaneurysm that pre
sented with a small neck. In the case of a more proximal location of the 
pseudoaneurysm, puncturing a few millimetres distally to the pseudoa
neurysm is a possibility, but it would be even better to simply puncture 
at the conventional TRA site to ensure proper compression afterwards.

More recently, Lombardi et al.9 demonstrated the relative efficiency 
and safety of this technique to manage an ulnar artery pseudoaneurysm 
by puncturing the ulnar artery distal to the location of the pseudoa
neurysm through echo-guided puncture.

To the best of our knowledge, these two cases are the only ones re
ported in the literature using a similar concept.

Still our case and experience bring added value to the existing re
ports having many peculiarities and addressing the specific scenario of 
very distally located radial artery pseudoaneurysms.

In such cases, a puncture more distal to the neck of the pseudoaneurysm 
on the palmar side of the forearm may not be technically feasible, and a distal 
transradial puncture through the anatomical snuffbox may be the only option.

Good patency of the ulnar radial artery is another critical factor 
when considering prolonged compression or occlusion, because if con
firmed, it suggests an extremely low, virtually non-existent risk of hand 
ischaemia. Indeed, hand perfusion could be supplemented by the ulnar 
artery via the palmar arches, while the segment above the compressed 
or occluded segment of the radial artery is filled retrogradely.

Compared with other recently described pure compression techni
ques, our approach represents a safe and effective alternative with 
some advantages and limitations.

Maintaining a continuous flow into the sheath and the proximal radial ar
tery through the administration of saline using a pressure infusion bag was 
important to reduce the risk of thrombosis of the sheath or of the more 
proximal segment of the artery, as otherwise the blood could have remained 
stagnant for too long.

Figure 5 Sixty-day follow-up echo colour Doppler of the radial artery and the occluded pseudoaneurysm. Echo colour Doppler at 60 days showing 
both a short- (A) and long-axis views of the patent radial artery (B and C) with the pseudoaneurysm completely thrombosed. Asterisks indicate the 
pseudoaneurysm. Arrows point to the patent radial artery.
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The use of a distal TRA should further improve the likelihood of 
maintaining a patent radial artery. In fact, the puncture site to access 
the artery and to treat the pseudoaneurysm will subsequently need it
self to be compressed as well to obtain haemostasis, and a recent 
meta-analysis have confirmed lower radial artery occlusion rates for 
the distal TRA.10

Furthermore, the likelihood of sealing the pseudoaneurysm even 
when a large neck is present might be enhanced by the presence of 
an external TR band compressing focally on the pseudoaneurysm’s 
neck that will be, in this way, squeezed between the introducer sheath 
wall internally and the external compressive bracelet.

A limitation of this technique could be the potential discomfort the 
patient might experience related mainly to a prolonged external com
pression. Acute pain related to sheath insertion might be another issue, 
but we believe that appropriate sheath size selection based on echo 
findings might prevent this.

Despite emergent independent reports showing the potential of a 
purely haemostatic technique based on internal exclusion of the pseu
doaneurysm, more data are still needed to investigate further its safety 
and efficacy.

Conclusion
Radial artery pseudoaneurysm formation, a rare complication of TRA, 
can be potentially dangerous if untreated. Among the different existing 
approaches for its treatment, ours represents a safe and effective alter
native with some advantages and limitations compared with other 
purely haemostatic techniques based on internal exclusion of the 
pseudoaneurysm.
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