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Current Treatment 
Options for Femoral 
Pseudoaneurysms
Early detection, monitoring, and appropriate treatment for femoral pseudoaneurysms are 

important to reduce morbidity. 
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F emoral pseudoaneurysms are an important 
vascular complication after percutaneous or 
endovascular procedures. Studies over the years 
have indicated that femoral pseudoaneurysms 

occur in up to 2% of diagnostic angiograms and 8% of 
interventional procedures.1,2 Although endovascular 
therapies are evolving to use less invasive techniques 
and smaller equipment, femoral artery access is still nec-
essary for large-bore access and complex interventions. 
As our patients with multiple comorbidities grow older 
and undergo endovascular procedures, vascular injuries 
are a major source of morbidity and mortality. 

Pseudoaneurysms form due to inadequate hemostasis 
at the arteriotomy site, leading to bleeding into the sur-
rounding tissue. Indications for the presence of a pseu-
doaneurysm include an expanding pulsatile mass, tender-
ness over the arteriotomy site, and a bruit heard over the 
femoral artery. Different imaging modalities can be used 
to diagnose the presence of a pseudoaneurysm, such as 
CT, MRI, and invasive angiography. However, ultrasonog-
raphy with pulsed and color flow Doppler is the preferred 
technique for diagnosing pseudoaneurysms, with 94% 
sensitivity and 97% specificity.1,3,4

Pseudoaneurysms can form due to several patient- 
and/or procedure-related factors. Patient-related fac-
tors associated with increased risk are hypertension, 
renal dysfunction, older age (> 65 years), obesity (body 
mass index > 28 kg/m2), female sex, peripheral artery 
disease (PAD), use of antiplatelets and anticoagulation, 
and coagulopathy. Periprocedural and procedural risk 
factors include location of the arteriotomy (puncture 

at the bifurcation or profunda), larger-sized sheaths 
(> 6 F), longer duration and urgency of the procedure, 
ineffective manual compression during sheath removal, 
and periprocedural antiplatelet and anticoagulant use. 
Although some of these risk factors are modifiable, 
most are not. Therefore, early detection and appropri-
ate management of pseudoaneurysms are necessary.5-8

Complications of femoral pseudoaneurysms include 
localized pain, skin ischemia, compression leading 
to neuropathy or claudication, critical limb ischemia 
(CLI), and rupture. The aim of treatment is to cause 
thrombosis of the pseudoaneurysm and prevent recur-
rence. Stable, small (< 2 cm in diameter), asymptomatic 
pseudoaneurysms can be managed conservatively with 
adequate blood pressure control, halting anticoagu-
lant use, and monitoring with weekly ultrasounds for 
spontaneous closure. Large (> 2 cm) symptomatic 
pseudoaneurysms have a higher risk of rupture and 
bleeding if left untreated. In these cases, intervention 
is usually required. Current treatment options include 
ultrasound-guided compression and thrombin injection, 
open surgical repair, and endovascular repair.1-3,7 

ULTRASOUND-GUIDED COMPRESSION
Ultrasound-guided compression is effective and is the 

initial mode of treatment for femoral pseudoaneurysms. 
It is a simple procedure that can be done at the bedside 
with an ultrasound probe. The probe is positioned above 
the neck of the pseudoaneurysm, and pressure is applied 
for 10 to 20 minutes at a time. The compression causes 
stasis of the blood in the cavity and leads to thrombosis. 
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Patients usually 
require analgesia and 
sedation to toler-
ate the significant 
compression pain.1-3,5 
Figure 1 illustrates 
the case of a pseu-
doaneurysm found 
after percutaneous 
coronary intervention 
that was successfully 
thrombosed with 
ultrasound-guided 
compression.

This treatment 
modality has a good 
success rate, but 
the time to achieve 
thrombosis varies and 
may require repeated 
compression over a 
few days or weeks. 
A drawback is the 
high recurrence rate; 
studies have shown a 
recurrence rate of 30% 
and as high as 41% 
to 89% in patients 
receiving anticoagula-
tion therapy.1,5 Other 
disadvantages include 
patient discom-
fort and prolonged 
procedure time. 
Ultrasound-guided 
compression has been 
shown to be less suc-
cessful in patients 
with large femoral 
pseudoaneurysms (> 3 cm in diameter) and who require 
anticoagulation therapy.1-3,5,7

ULTRASOUND-GUIDED THROMBIN 
INJECTION

Currently, ultrasound-guided thrombin injection is the 
primary treatment option for femoral pseudoaneurysms. 
First described by Cope and Ziet in 1986 and subse-
quently by Walker et al in 1987, this technique became 
very popular in the late 1990s due to procedural ease 
and a great success rate.1,2 It is typically performed at the 
bedside and only requires local anesthetics. However, 
success relies heavily on adequate visualization under 

ultrasound and suitable pseudoaneurysm anatomy. 
Ultrasound-guided thrombin injections are appropri-
ate to consider for pseudoaneurysms 1.5 to 6.5 cm in 
diameter and with neck widths < 1 cm. When evaluating 
a pseudoaneurysm for treatment, the overall size, neck 
length and width, depth of the arterial vasculature, and 
depth to the pseudoaneurysm sac need to be assessed. 
Good ultrasound imaging of the soft tissue and vascula-
ture is essential for this treatment modality. Patients with 
a large body habitus and increased adiposity can be dif-
ficult to image. Adipose tissue can cause attenuation of 
the ultrasound beams, degrading the image quality and 
impeding assessment.5 

Figure 1.  Ultrasound-guided compression. Color flow Doppler demonstrating flow in the right CFA 
through the neck and into the pseudoaneurysm with “to-and-fro” flow on duplex ultrasound (A-C). 
Follow-up ultrasound imaging of the pseudoaneurysm, with thrombus noted in the sac and no flow 
on Doppler imaging (D-F).
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The simplicity and efficacy of thrombin injections have 
made it an appealing treatment for pseudoaneurysms. 
It needs only a short treatment time, can be performed 
under local anesthesia, is less expensive than most other 
options, can be used for noncompressible pseudoaneu-
rysms, and is effective in patients receiving anticoagula-
tion. Several studies have shown the improved efficacy 
and decreased rate of recurrence with ultrasound-guided 
thrombin injections when compared with compression.1 
Although different concentrations of thrombin are used, 
the standard concentration is 1,000 U/mL. For the pro-
cedure, the pseudoaneurysm sac is visualized along with 
the native vessel. A 22- or 25-gauge needle is attached to 
a syringe containing thrombin. The needle is advanced 
into the pseudoaneurysm cavity under ultrasound guid-
ance. An initial saline injection is advised to confirm 
entry into the pseudoaneurysm. This is then followed by 
thrombin injection. Color flow Doppler assesses flow into 
the pseudoaneurysm during the procedure. Thrombin 
is injected (0.1-0.2 mL at a time) with subsequent evalu-
ation via color duplex ultrasound to assess persistent 
flow. If there is evidence of blood flow in the pseudoan-
eurysm sac, additional thrombin is injected until there 
is obliteration of the cavity. Taking into consideration 
the size, pseudoaneurysms on average thrombose within 
5 seconds when using a thrombin dose ranging from 20 
to 6,000 U.3,5,9 Figure 2 depicts the successful thrombin 
injection of a large common femoral artery (CFA) pseu-
doaneurysm that arose after peripheral intervention for 
CLI in a patient with end-stage renal disease and severe 
calcific peripheral vascular disease. 

Ultrasound-guided thrombin injections have a 91% 
to 100% success rate.10 Although relatively benign, 

there are still some risks associated with this procedure. 
Complications can include thrombosis of the native 
artery due to embolization of the thrombin (0.8%), 
venous thrombosis (0.2%), and delayed reperfusion of the 
pseudoaneurysm (6%). A rare complication that has been 
reported is an immunologic or anaphylactic reaction to 
the thrombin used, which is commonly a bovine deriva-
tive. However, alternatives to bovine thrombin have been 
developed, including various glues. Also, a technique to 
prepare autologous thrombin from a patient’s blood has 
been developed for treatment of pseudoaneurysms.1,5,6 

Precautions should be taken in several situa-
tions when considering this treatment modality. 
Pseudoaneurysms with a short and wide neck (> 1 cm) 
are at higher risk for embolization. A concomitant arte-
riovenous fistula is at higher risk for venous thrombosis 
if thrombin injections are used. Multilobed pseudoan-
eurysms may be difficult to obliterate. Caution should 
be taken when treating a pseudoaneurysm with an 
overlying local infection.7

SURGICAL REPAIR
Surgical repair has traditionally been the gold stan-

dard for treatment of femoral pseudoaneurysms. It is 
an effective treatment option with a high success rate; 
however, with the advancement of less invasive tech-
niques, surgical repair is not as readily used currently. 

The surgery is safe, requiring evacuation of the hema-
toma and a simple suture of the defect in the artery or 
repair with a patch angioplasty. Treatment is associated 
with a longer recovery time and higher risk of complica-
tions, including wound infections, bleeding, and longer 
hospitalizations. General anesthesia is routinely used 

Figure 2.  Ultrasound-guided thrombin injection. B-mode imaging of the pseudoaneurysm sac (A). Color duplex imaging of 
the pseudoaneurysm sac demonstrating turbulent flow (B). Complete thrombosis of the pseudoaneurysm sac after successful 
thrombin injection (C).
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in this procedure and markedly increases the risk in 
patients who usually have significant comorbid medical 
and cardiac conditions; however, surgical repair is nec-
essary in certain clinical scenarios to obtain expedient 
and optimal results. This treatment option should be 
used if the pseudoaneurysm is associated with a wide 
neck, rapid expansion causing hemodynamic compro-
mise, concomitant arteriovenous fistula, infection, skin 
necrosis, compression leading to neuropathy or claudi-
cation, and CLI. Surgical repair should also be consid-
ered when other treatments have failed.1,3,6,11 

ENDOVASCULAR REPAIR
Endovascular management of fem-

oral pseudoaneurysms is a safe and 
feasible option. The most common 
treatment methods are covered stent 
placement and coil embolization. 
Endovascular repair is an effective 
treatment in patients with multiple 

comorbid conditions and high surgical risk. These 
procedures can be done under local anesthesia and/or 
minimal sedation. An endovascular approach is associ-
ated with less bleeding and fewer days in the hospital 
compared to a surgical procedure. A covered stent can 
be used to exclude a pseudoaneurysm from the vas-
culature. It should be considered in wide neck and/or 
multilobed pseudoaneurysms.3,11 

Figure 3 demonstrates a large multilobed pseudoa-
neurysm that was successfully treated with a covered 
stent. This patient was an obese man in his early 60s with 
multiple comorbid conditions, including severe coronary 

artery disease requiring a coronary artery bypass graft, 
ischemic cardiomyopathy with severely reduced ejec-
tion fraction, PAD necessitating a left below-the-knee 
amputation, and atrial fibrillation on therapeutic antico-
agulation. The patient presented with cardiogenic shock 
requiring intra-aortic balloon pump placement via the 
left CFA. After his hemodynamics improved, the balloon 
pump was removed via manual compression. However, 
upon evaluation due to  left groin swelling, pain, and 
ecchymosis, the patient was found to have a large mul-
tilobed pseudoaneurysm. Despite initial treatment with 
compression and ultrasound-guided thrombin injections, 
ultrasound showed a persistent large pseudoaneurysm. 
The patient was considered high risk for surgical inter-
vention due to numerous comorbidities and recent 
cardiogenic shock. He therefore underwent endovascular 
intervention with placement of a covered stent along 
the left CFA. Repeat imaging showed complete throm-
bosis of the pseudoaneurysm, and the patient was dis-
charged 2 days after the procedure after resumption of 
anticoagulation. 

Stent placement at the site of the CFA should be done 
with prudence as it is an area subject to flexion and com-
pressive forces. Self-expanding stents have high elasticity, 
whereas balloon-expandable stents have high radial force 
and allow for precise placement. Currently, placement of 
covered stents will require at least a 7-F sheath, usually 
necessitating contralateral groin access. It is also necessary 
to size the stent graft adequately (at least 1:1) to pre-
vent an endoleak. Intravascular ultrasound imaging may 
be very helpful in this setting to size appropriately. Coil 
embolization is more suitable for narrow-neck pseudoa-

Figure 3.  Endovascular repair with covered stent placement. Digital subtraction angiography showing a large multilobed pseu-
doaneurysm arising from the left CFA (A). Intravascular ultrasound imaging of the proximal left superficial femoral artery to the 
CFA with visualization of the pseudoaneurysm and neck (B); this helped localize the neck of the pseudoaneurysm and approxi-
mate the size and length of the stent. Digital subtraction imaging of the left CFA after successful placement of a Viabahn VBX 
8- X 29-mm covered stent (Gore & Associates) and exclusion of the pseudoaneurysm (C). 
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neurysms. During this strategy, a catheter is positioned 
in the pseudoaneurysm and coils are placed in the sac 
to encourage thrombosis. These endovascular options 
can be used in patients with advanced cardiovascular 
disease who develop vascular complications as an alterna-
tive to surgical repair. Precautions should be taken when 
intervening on smaller arteries due to thrombosis risk. 
The location of the pseudoaneurysm and distance from 
the bifurcation are important factors when considering 
an endovascular treatment. A stent graft is not ideal if it 
requires placement across the bifurcation due to com-
promising the profunda femoris artery. A few techniques 
have employed balloon tamponade of the artery and do 
not require placement of an intraluminal scaffold. These 
hybrid approaches will simultaneously make use of extra-
vascular ultrasound imaging to percutaneously place coils 
or inject thrombin into the pseudoaneurysm. The long-
term efficacy and patency of these endovascular treat-
ments are significantly understudied.1-3,7,12,13

CONCLUSION
Early detection, monitoring, and appropriate treat-

ment for femoral pseudoaneurysms after an endovas-
cular procedure are important to reduce the morbidity 
associated with this vascular injury. Surgical repair was 
the gold standard of treatment, but it is now reserved for 
unstable patients with complex anatomy. The advance-
ment and innovation of less invasive techniques have 
not only decreased the risk of treatment but also are 
readily accessible and expedient while still maintaining 
efficacy. Ultrasound-guided compression is an appropri-
ate initial treatment option; however, ultrasound-guided 
thrombin injections are comparatively more effective 
and have become the first-line treatment in most institu-
tions. Endovascular treatment options can be considered 
in patients with refractory pseudoaneurysms who are at 
elevated surgical risk. Regardless of treatment modality, 
patients need close follow-up with imaging and risk factor 
modification.  n 
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