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Abstract

Introduction Pseudoaneurysm is rarely seen a� er percutaneous interventions from the upper extremity arteries. In this study, we aimed to evaluate the demographic characteristics of 
patients with iatrogenic pseudoaneurysms in the upper extremities and the treatment methods for pseudoaneurysms.

Materials 
and Methods

We retrospectively reviewed the cases of 17 patients who were followed up with in our clinic for pseudoaneurysm between 2012 and 2022. � e endpoint was determined 
as nerve damage, compartment syndrome, thromboembolic event, � stula and the need for surgery. Nerve damage was determined to be axonal degeneration, as seen by 
electromyography and symptoms.

Results Of the 17 patients included in the study, 8 developed radial artery pseudoaneurysms, 5 developed ulnar artery pseudoaneurysms and 4 developed brachial artery 
pseudoaneurysms. While 15 were treated with conservative methods, 2 were treated surgically. One of the two underwent surgery due to a pseudoaneurysm with a 
diameter of 9 × 9 mm diagnosed in the late period, and the other underwent surgery due to pain and a pseudoaneurysm with a diameter of 36 × 26 mm. Ulnar nerve 
damage was detected in one patient. Another patient was diagnosed with a � stula. Ulnar nerve injury and brachial arteriovenous � stulas were treated with conservative 
methods without surgery.

Conclusion Most pseudoaneurysms that develop a� er percutaneous intervention in the upper extremity arteries can be treated with conservative methods. Interventional cardiologists 
should know that di� erent treatment methods are available for pseudoaneurysms and should be able to treat them successfully in light of the current data. Early diagnosis 
and treatment are of vital importance since late diagnosis leads to worse complications and the need for surgical intervention.

Keywords Pseudoaneurysm, Percutaneous intervention, Treatment method

Öz

Amaç Üst ekstremite arterlerinden perkütan girişimler sonrası psödoanevrizma nadiren görülür. Bu çalışmada üst ekstremitede iatrojenik psödoanevrizması olan hastaların demog-
rafik özelliklerini ve psödoanevrizma tedavi yöntemlerini değerlendirmeyi amaçladık.

Yöntem ve 
Gereçler

2012-2022 yılları arasında kliniğimizde psödoanevrizma nedeniyle takip edilen 17 hasta retrospektif olarak incelendi. Son nokta sinir hasarı, kompartman sendromu, trombo-
embolik olay, fistül ve cerrahi ihtiyacı olarak belirlendi. Sinir hasarı, elektromiyografi ve semptomlarla görüldüğü gibi aksonal dejenerasyon olarak belirlendi. 

Bulgular Çalışmaya alınan 17 hastanın 8’inde radial arter psödoanevrizması, 5’inde ulnar arter psödoanevrizması ve 4’ünde brakiyal arter psödoanevrizması gelişti. 15’i konservatif 
yöntemlerle tedavi edilirken, 2’si cerrahi olarak tedavi edildi. İkisinden biri geç dönemde teşhis edilen 9X9 mm çapındaki psödoanevrizma nedeniyle, diğeri ise ağrı ve 36x26 
mm çapındaki psödoanevrizma nedeniyle ameliyat edildi. Bir hastada ulnar sinir hasarı tespit edildi. Bir hastaya fistül teşhisi konuldu. Ulnar sinir yaralanması ve brakial 
arterovenöz fistül konservatif yöntemlerle ameliyatsız tedavi edildi. 

Sonuç Üst ekstremite arterlerinde perkütan girişim sonrası gelişen psödoanevrizmaların çoğu konservatif yöntemler ile tedavi edilebilmektedir. Girişimsel kardiyologlar psödoanevriz-
malar için farklı tedavi yöntemlerinin olduğunu bilmeli ve güncel veriler ışığında başarılı bir şekilde tedavi edebilmelidir. Erken tanı ve tedavi, geç tanı daha kötü komplikasyon-
lara ve cerrahi müdahale gereksinimine yol açtığı için hayati önem taşımaktadır.

Anahtar 
Kelimeler

Psödoanevrizma, Perkütan girişim, Tedavi yöntemi
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INTRODUCTION
� e transradial approach to coronary angiography and 
interventions has recently grown in popularity, thanks to 
fewer complications compared to transfemoral interven-
tions. With percutaneous coronary intervention success 
rates similar to transfemoral access, transradial coronary 
angiography is associated with fewer vascular and bleed-
ing complications, earlier ambulation, higher postproce-
dure comfort and better cost-e� ectiveness. Ferrante et al. 
showed a 77% reduction in major vascular complications 
using transradial access.1 Further, transradial access reduc-
es the risk of all-cause death and major haemorrhage in 
patients with acute coronary syndrome (ACS).2 � erefore, 
a ‘radial � rst’ strategy was proposed in the 2015 guidelines 
for the management of ACS as a Class I indication.3

One of the complications of vascular intervention sites is 
pseudoaneurysms, which are observed in up to 8% of cas-
es due to transfemoral interventions in the lower extrem-
ities.4 Studies di� er in their assertions regarding transra-
dial interventions; the frequency is less than 0.5%.5,6 � e 
frequency of intervention through the ulnar and brachial 
arteries is also gradually increasing.7,8 Pseudoaneurysm 
data of the percutaneous interventions performed through 
the upper extremity arteries were mostly obtained from 
transradial interventions. In this study, we aimed to assess 
the demographic characteristics of patients with iatrogenic 
pseudoaneurysms in the upper extremities and the treat-
ment methods for pseudoaneurysms.

PATIENTS and METHODS
Study Design and Population

Approximately 40,000 patients underwent coronary angi-
ography and intervention from the upper extremity arter-
ies. Patients with iatrogenic upper extremity pseudoaneu-
rysms that developed between March 2012 and September 
2022 were included in the study. Twelve patients had iat-
rogenic aneurysms in the upper extremities. Patients with 
missing Doppler ultrasonography and clinical follow-up 
were excluded from the study. � is study was approved by 

the clinical research ethics committee of the Sakarya Uni-
versity Faculty of Medicine (Date: 05.10.2022, number: 
265).

Study Protocol
� e diagnosis was con� rmed by a systolic murmur and 
Doppler ultrasound, which showed a back-and-forth � ow 
through the radial artery. Clinical signs of pseudoan-
eurysm include the development of pain, swelling and 
tenderness at the catheterisation site a� er the procedure, 
pulsatile hematoma and murmur detected on physical 
examination. In diagnostic ultrasonography (USG), pseu-
doaneurysms appear as a hollow pulsatile mass with an 
echolucent feature adjacent to the artery from which they 
originate. A forward-backward � ow (to and from) spec-
trum on the aneurysm neck in Doppler ultrasonography, 
� ow jet in the systole in the colour Doppler USG and blood 
� lling into the aneurysm cavity, out� ow of blood with low 
� ow in the diastole, and two di� erent colours (ying-yang) 
in the aneurysm cavity are among the characteristic Dop-
pler USG � ndings.

Data Collection
� e demographic, clinical, angiographic, ultrasonographic 
and procedural characteristics of the patients were collect-
ed retrospectively from hospital records.

Study Endpoints and De� nitions
� e endpoint was determined as death, compartment 
syndrome, thromboembolic event, nerve damage and 
the need for surgery. Nerve damage was determined to 
be axonal degeneration, as seen by electromyography and 
symptoms.

Statistical Analysis
� e data were analysed using SPSS 17.0 (SPSS Inc., 
Chicago, IL, USA). Compliance of the variables with 
non-normal distribution was determined using the Kol-
mogorov-Smirnov test. Normally distributed continuous 
variables were expressed as mean and standard deviation, 
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and non-normally distributed variables were expressed 
as median (smallest and largest values). Categorical data 
were expressed as percentages. Comparative analysis was 
not performed because there was no control group.

RESULTS
In the last 10 years, approximately 40,000 transradial, 
1,000 transulnar and 1,000 transbrachial interventions 
have been performed in our clinic. � e mean age of the 
17 patients included in the study was 69.18 ± 8.26, and 9 
(52.9%) of the patients were male. � ree patients had di-
abetes mellitus, 14 patients had hypertension, 16 patients 
had coronary artery disease and 5 patients had peripheral 
artery disease. � e demographic characteristics of the pa-
tients with pseudoaneurysms are shown in Table 1. 

Ultrasonography images of one of our patients can be seen 
in Figures 1–2. A pseudoaneurysm was detected in the 
ulnar artery in a patient who developed pulsatile swelling 
a� er percutaneous coronary intervention. Since a small 
pseudoaneurysm neck (less than 5 mm) was present, the 
pseudoaneurysm was treated without surgery (Figure 1). 
In the same patient, a thrombosed pseudoaneurysm was 
observed on Doppler ultrasonography one day later (Fig-
ure 2).

Table 1. Baseline clinical characteristics of patient with pseudoan-
eurysm

Age (years) 69.18 ± 8.26

Gender (male), n (%) 9 (52.9)

Hypertension, n (%) 14 (82.4)

Diabetes mellitus, n (%) 3 (17.6)

Smoking, n (%) 6 (35.3)

Coronary artery disease, n (%) 16 (94.1)

Hyperlipidemia, n (%) 9 (52.9)

Peripheral artery disease,  n (%) 3 (17.6)

Eight patients were admitted to the catheter laboratory 
with the diagnosis of unstable angina here pectoris and 
non-ST-elevation myocardial infarction (USAP and NON-
STEMI); indications for intervention are shown in Table 2.

Table 2. Indication for percutaneous intervention

Stable angina, n (%) 4 (23.5)

USAP/Non-STEMI, n (%) 8 (47.1)

STEMI, n (%) 3 (17.6)

Claudicatio intermittens, n (%) 2 (11.8)

USAP/Non-STEMI: Unstable angina pectoris/Non-ST-segment 
elevation myocardial infarction, STEMI: ST-segment elevation 
myocardial infarction
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Of the 17 patients included in the study, 8 developed radial 
artery pseudoaneurysms, 5 developed ulnar artery pseu-
doaneurysms and 4 developed brachial artery pseudoan-
eurysms. One of the brachial pseudoaneurysms occurred 
a� er transradial access and the others occurred a� er trans-
brachial access. Ulnar and radial pseudoaneurysms were 
found to develop in the artery where the intervention was 
performed. Nerve damage was observed in one patient. 
Ultrasonography images of one of our patients can be seen 
in Figures 1–2. Parameters related to access site and pseu-
doaneurysm characteristics in patients with upper extrem-
ity iatrogenic pseudoaneurysms are shown in Table 3.

Table 3. Parameters related to access site and pseudoaneurysm 
characteristics in patients with upper extremity iatrogenic pseu-
doaneurysm.

Arterial access

          Transradial access, n (%)                                                                                                              9 (52.9)

          Transulnar access, n (%)                                                                                                            5 (29.4)

          Transbrachial access, n (%)                                                                                                             3 (17.6)

Pseudoaneurysm location

          Radial artery, n (%)                                                                                            8 (47.1)

          Ulnar artery, (%)                                                                                                         5 (29.4)

          Brachial artery, (%)                                                                                                              4 (23.5)

Accompanying Complications

         Hematoma, n (%)                                                                                                              17 (100)                                                                                                          

         Fistula, n (%)                                                                                                                1 (5.9)

         Nerve damage, n (%)                                                                                                                  1 (5.9)

Sheat size (6Fr), n (%) 17 (100)

Pseudoaneurysm size, mm 19.65 ± 12.05

While 15 patients were treated with conservative methods, 
2 were treated surgically. One of them underwent surgery 
due to a pseudoaneurysm with a diameter of 9 × 9 mm 
diagnosed in the late period, and the other underwent sur-
gery due to pain and a pseudoaneurysm with a diameter of 
36 × 26 mm. Nerve damage was observed in one patient. 
No mortality, compartment syndrome or thromboembol-
ic events were observed within 30 days. � e management 
and prognosis of the patients are shown in Table 4.

Table 4. Management and prognosis of patients with upper 
extremity iatrogenic pseudoaneurysm

Clinical management

          Conservative management, n (%) 15 (88.2)

          Surgery, n(%)                                                                                                                    2 (11.8)

In-hospital prognosis and 30 days mortality

          Death, n (%) 0 (0.0)

          Compartment syndrome,  n (%)                                                                                            0 (0.0)

          � romboembolic event, n (%)                                                                                       0 (0.0)

          Nerve damage, n (%)                                                                                                         1 (5.9)

         Fistula, n (%)                                                                                                                     1 (5.9)

DISCUSSION
In our study, pseudoaneurysms observed in interventions 
from di� erent arteries of the upper extremities were eval-
uated. Since the most commonly used artery is the radial 
artery, a pseudoaneurysm was observed most o� en in the 
radial artery. It is possible for the pseudoaneurysm to de-
velop outside the puncture area of the treated artery, that 
is, in the proximal area. Although ulnar and brachial access 
is lower, the incidence of pseudoaneurysms in the ulnar 
and brachial arteries tends to be higher. Pseudoaneurysms 
developing a� er upper extremity interventions are rarely 
accompanied by vascular pathologies or nerve damage. In 
Turkey, there is limited data on pseudoaneurysms of upper 
extremity interventions, and the present study is valuable 
in this regard since it investigated the highest number of 
cases thus far.

Upper extremity pseudoaneurysms are generally report-
ed to be traumatic or iatrogenic.5,6,9,10 Pseudoaneurysms 
were frequently observed in the radial artery, since most 
of the interventions were performed from the radial ar-
tery.5,6 However, pseudoaneurysms were also observed 
a� er intervention from di� erent arteries in the upper ex-
tremities and have mostly been treated with conservative 
methods.5,6,11–13 Risk factors for pseudoaneurysms include 
multiple puncture interventions, catheter infection, anti-
coagulation use, antiaggregant use, insu�  cient haemosta-
sis and the use of a larger sheath.14 When le�  untreated, a 
pseudoaneurysm can cause mass e� ect,10,11 haemorrhage 
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as a result of rupture15 and infection.16

Although very few ulnar and brachial interventions were 
performed in our clinic, the reasons for the pseudoaneu-
rysms at these sites may be due to insu�  cient compression 
because of lack of experience, multiple punctures or deep-
er vessels. Of the 17 patients included in the study, 5 de-
veloped ulnar artery pseudoaneurysms, and 4 developed 
brachial artery pseudoaneurysms.

� e literature on radial artery pseudoaneurysm manage-
ment is limited. � ere is no standard treatment approach 
for pseudoaneurysm; treatment may vary depending on 
the location of the pseudoaneurysm, the experience of the 
interventional cardiologist and surgical support. Basical-
ly, treatment options can be listed as conservative, endo-
vascular and surgical methods. Most of the patients were 
treated with conservative methods. 

Non-surgical methods of treatment include occlusive 
compression by applying a pneumatic radial artery com-
pression band to the radial artery proximal to the pseu-
doaneurysm for 3–4 hours, followed by semi-occlusive 
compression using an elastic bandage for 24 hours. � ere 
are also treatment options, such as external compression 
with bandages, ultrasound-guided compression,17 ul-
trasound-guided thrombin injections,18 coils19 and gra�  
stents.20 We treated the majority of our patients with man-
ual external compression and compression accompanied 
by ultrasonography. � e surgical methods used were re-
section of the pseudoaneurysm and radial artery ligation. 
Surgical methods are usually applied for persistent pain, 
failure of conservative treatment methods and if the pseu-
doaneurysm is larger than 3 cm.21,22 Two of our patients 
were treated surgically, one of whom had a pseudoaneu-
rysm larger than 3 cm. � e other was treated surgical-
ly due to ongoing pain and late admission, although the 
pseudoaneurysms were small.
Pseudoaneurysms are usually seen in punctured vessels 
and are rarely seen in the proximal vessels of punctured 

vessels.23 In one of our patients, a pseudoaneurysm devel-
oped in the brachial artery a� er radial intervention.

Neuropathy or ulnar nerve damage a� er a transulnar in-
tervention has been reported in several cases.24,25 Data on 
ulnar nerve damage are limited, and there is no agreement 
on the best treatment approach. Conservative approaches 
and surgical treatments are applied for ulnar nerve dam-
age. To the best of our knowledge, this report presents the 
� rst case of coexisting ulnar nerve injury and pseudoaneu-
rysm a� er transulnar intervention. Orthopaedic surgeons 
recommended conservative follow-up for our patient rath-
er than surgery.   

Limitations
� e main limitations of this study were its single-centred 
nature and the limited number of patients. Furthermore, 
since there were few patients, the lack of comparison be-
tween di� erent intervention methods was another limita-
tion.

CONCLUSIONS
Pseudoaneurysms occur more frequently in the radial ar-
tery. Transradial interventions are very frequently used to-
day, and invasive cardiologists and cardiac catheterisation 
team members should be familiar with pseudoaneurysms. 
Interventional cardiologists should know that there are 
di� erent treatment methods for pseudoaneurysms and 
should be able to treat them successfully in light of current 
data. Early diagnosis and treatment are of vital importance 
since late diagnosis leads to worse complications and the 
need for surgical intervention.

Ethics Committee Approval
� is study was approved by the clinical research ethics 
committee of the Sakarya University Faculty of Medicine. 
Date: 05.10.2022, number:265
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