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Abstract 

The pseudoaneurysm of the radial artery is an infrequent complication mainly after iatrogenic procedures, with an 
increased incidence over the last years. The aim of the current study was to present a rare case of a radial artery 
pseudoaneurysm that projected through the skin after a single arterial puncture for blood-gas analysis. A 79-year-old 
man, with a history of atrial fibrillation and coronary heart disease on anticoagulants, was admitted to the cardiological 
intermediate care unit, with pulmonary oedema due to heart failure deregulation. On the next day, his left radial artery 
was punctured for blood-gas analysis. No other catheterization of the vessel was executed in the following days. Six days 
later a pulsatile, palpable mass on the skin surface, over the site of puncture, was recognized. Subsequently a Doppler 
ultrasound that was performed, confirmed the diagnosis of pseudoaneurysm. The pseudoaneurysm was surgically 
removed under general anesthesia. The patient was hospitalized for four days for trauma monitoring and intravenous 
antibiotics and afterwards he was discharged from the Hospital. Three months postoperatively, no sign of recurrence 
was observed. The pseudoaneurysm of the radial artery is an uncommon complication that might occur even after 
simple iatrogenic procedures, like after a direct arterial puncture for blood-gas analysis. Therefore, specialists should 
always be aware of this complication in similar cases.  
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1. Introduction

The pseudoaneurysm of the radial artery is a rare complication after trauma or invasive iatrogenic procedures, such as 
the transradial catheterization in coronary angiographies which could cause arterial wall lesions [1-3]. This transradial 
approach has become more preferable than the transfemoral approach over the last years, due to its safer profile and 
fewer complications, which allow nearly immediate patient mobilization after the procedure [1, 4, 5]. Risk factors 
related to pseudoaneurysm occurrence during catheterization of the radial artery include older age, coagulation 
disorders, use of antiplatelet/anticoagulant drugs and long duration of the technique.  

Disruption of the arterial wall might be caused by even a single arterial puncture. To the best of our knowledge, there 
are only few cases that report formation of pseudoaneurysm after a single arterial puncture for blood-gas analysis [6-
7]. The purpose of the present study was to present an uncommon case of a radial artery pseudoaneurysm projecting 
through the skin, after a single direct arterial puncture, which was treated operatively.  
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2. Material and methods 

A 79 year-old male, with a history of ischemic heart failure, atrial fibrillation and coronary heart disease on 
anticoagulants presented to the Emergency Department after sustaining acute pulmonary oedema due to heart failure 
deregulation and was admitted to the cardiological intermediate care unit. On the second day of hospitalization, his left 
radial artery was punctured for arterial-blood-gas analysis as a routine workup. A 23-gauge needle was used and only 
one puncture was attempted to collect the sample. Compression of about 3-4 minutes with bandage was applied over 
the punctured site. No other catheterization of the vessel preceded or followed.  

On the next day, the patient was transferred to the ward in the Cardiology Department. Five days later he complained 
of pain and swelling over the radial volar puncture site. Clinically, a pulsatile, palpable, soft mass on the skin surface, 
over the site of puncture was revealed, without any inflammation sign (Figure 1). The pulse of the left radial artery was 
palpable proximally and distally of the formation. Allen’s test demonstrated that ulnar artery alone was sufficient for 
the hand’s blood perfusion. His hand movement was not restricted and no other complications such as neurapraxia, or 
compartment syndrome were found. On ultrasonography, the lesion appeared to be cystic in nature and nearly circular 
in shape displaying a maximum diameter of 1.5 cm with turbulent flow, concentric wall thrombus, functional lumen of 
0.6 cm, and thickness of the stem that fed it at 0.2 cm (Figure 2A/B). Thus, the Doppler ultrasound confirmed the 
diagnosis of pseudoaneurysm and an orthopedic consultation was requested.  

 

Figure 1 Pseudoaneurysm as depicted preoperatively 

 

Figure 2A Ultrasound image of radial artery pseudoaneurysm 
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Figure 2B Ultrasound image of radial artery pseudoaneurysm 

3. Results and discussion 

Surgical treatment was performed three days later. Forty-eight hours prior to operation, anticoagulant therapy was 
interrupted. Intraoperatively, the left wrist exploration revealed a pseudoaneurysm with pinpoint bleeding at the site 
of arterial puncture in the left radial artery. The pseudoaneurysm was removed after intersecting the aneurysm pedicle 
and primary repair was performed at the site of hemorrhage (Figure 3). There were no postoperative complications 
and patient`s post-surgical radial pulse was normal. He remained for four days at the Cardiology Department for trauma 
monitoring and intravenous antibiotics and afterwards he was discharged from the Hospital. Three months later at the 
scheduled follow-up, the patient did not show recurrence of the lesion or any further complication. 

 

Figure 3 Intraoperative view of the cystic lesion 

Pseudoaneurysm formation is an infrequent complication with a reported incidence of 0.2-3% after a transfemoral 
approach and less than 0.01 after a transradial catheterization [8]. Iatrogenic factors such as multiple puncture efforts, 
insufficient hemostasis, vascular site infection, systemic use of anticoagulants and elderly age may increase the risk of 
pseudoaneurysm development [8-10].  

This lesion may occur after a rupture through all layers of the artery with hemorrhage and hematoma formation 
between the vessel wall and surrounding parenchyma. The cavity that is created remains in continuity with the normal 
artery as a false sac, which is lined with endothelium. Its outer walls are consisted of fibrous scar tissue [6]. However in 
the current scenario, pseudoaneurysm was the result of a single puncture of radial artery for arterial blood-gas analysis 
that protruded through the skin on the radial puncture site. To our knowledge, there are no similar cases reported in 
the literature.   
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Leone et al. reported a case of radial artery pseudoaneurysm complicating a sole puncture for blood-gas analysis. They 
regarded that an incorrect compression of the vessel after the puncture was the main reason for this formation, which 
was treated with excision of palpable mass and suture of the defect of radial artery`s wall [6]. Similarly, Patel et al. also 
reported the development of a pseudoaneurysm after a single puncture for blood-gas analysis that was treated 
conservatively with close follow-up due to its small size and asymptomatic nature [7]. 

Clinical signs and symptoms for the diagnosis of a radial artery pseudoaneurysm are that of an often painful, palpable 
mass commonly but not always, and pulsatile. In our case, clinical examination revealed palpable pulse both proximally 
and distally to the cystic lesion. Concerning the imaging diagnostic tools, Doppler ultrasound which is an inexpensive, 
fast and effective imaging method, is the most commonly used diagnostic technique for the detection of these cystic 
lesions [6-10]. In cases of difficulties, magnetic resonance imaging (MRI), three-dimensional computed tomography 
(CT) angiography or gandolinium-enhanced magnetic resonance angiography will set the diagnosis by offering 
visualization of the mass from all angles and in any projection [7-10]. In our patient, the diagnosis was established with 
the use of ultrasonography which indicated the presence of pulsatile, turbulent flow along with a hematoma with 
variable echogenicity, pathognomonic signs for pseudoaneurysm.  

Regarding the management of radial artery pseudoaneurysm, there have been proposed many therapeutic options 
which vary according to the size, location or any other anatomic feature of the lesion, the etiology, the blood flow status 
proximally and distally to the lesion and the presence of any other associated symptoms [11]. Nonsurgical treatment, 
that requires thrombus formation, includes clinical observation, mechanical compression with bandages, ultrasound-
guided compression repair, ultrasound-guided percutaneous thrombin injection or endovascular therapy [5, 11-12].  

Generally, in cases of lesions, relative small in size (<1 cm) which have been detected early, conservative treatment can 
offer a reliable outcome as the majority of them will be thrombosed within 3-4 weeks [5, 11-12]. On the contrary, 
surgical intervention is needed in cases of large lesions (>2-3 cm), in complicated cases or when nonsurgical treatment 
fails. In our case, the relative large size of the cystic formation, in association with the mass protruding through the skin, 
led to the decision of surgical management.  

4. Conclusion 

Pseudoaneurysm of the radial artery is considered as an infrequent complication that might occur not only after 
catheterization of radial artery but also after basic iatrogenic procedures such as a single direct arterial puncture for 
blood-gas analysis. Therefore special attention is demanded by clinicians when they perform even simple medical 
procedures in order to avoid similar iatrogenic complications.  
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