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*INTRODUCTION
Femoral artery (FA) pseudoaneurysm results from a varie-
ty of mechanisms including blood-borne infections, trauma, 
injection of illegal substances, arterial access for diagnostic 
and endovascular procedures, closure devices, synthetic graft 
infections and chronic anastomotic degeneration of bypass 
grafts. Iatrogenic FA pseudoaneurysm is a classical compli-
cation of arterial percutaneous diagnostic angiography or in-
terventional procedures which occurs in 0.2-2.6% of cases.1 
During the recent years there is a gradual increase in their 
diagnosis and treatment due to the increase in endovascular 
catheterizations and medical interventions, both diagnostic 
and therapeutic.2

On the other hand, profunda FA (pr.FA) pseudoaneurysms 
pose a larger challenge in respect to its diagnosis and man-
agement, being more “silent” in terms of clinical examination 
and potentially lethal if they remain underdiagnosed. Surgery 
is considered the traditional revascularization option where-
as endovascular and minimally invasive procedures have be-
come attractive alternative treatment strategies and promis-
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ing first-line therapeutic options.3 We describe the case of a 
92-year-old male patient who suffered from a giant 9-cm in 
length iatrogenic pseudoaneurysm of the pr.FA and managed 
surgically.

CASE 
A 92-year-old male patient was admitted to the Cardiology 
department of our district hospital for suspected endocardi-
tis following a 14-day period of fever of unknown etiology. 
Trans-esophageal echocardiogram and positive blood cultures 
for gram-positive cocci (staphylococcus aureus) confirmed the 
diagnosis. The patient had a medical history of transcatheter 
aortic valve replacement in a tertiary referral hospital with left 
femoral access three months ago and atrial fibrillation under 
anticoagulant treatment. Other clinical information of his past 
cardiac intervention could not be retrieved. At his admission 
to the hospital, the patient reported an increasing discomfort 
in his left mid-thigh, initially started as vague pain since he was 
at home but gradually turned into a worsening, non-remitting 
pain during the course of his hospitalization. At clinical exam-
ination, a pulsating painful mass in the suspected region was 
palpated. Ankle-brachial index was approximately 0.55 on the 
suspected leg due to concomitant femoropopliteal occlusive 
disease. Ultrasound color-duplex scanning using a 5-MHZ con-
vex array transducer revealed a giant (9-cm in diameter, 5-cm 
in length) expanding pr.FA pseudoaneurysm, located approxi-
mately 5-cm distal to the femoral bifurcation, between the 2nd 
and 3rd perforating artery (Figures 1-3). While an endovascular 
option was initially considered as an attractive solution due to 
its minimally invasive nature, the advanced patient’s age and 
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his current anticoagulation treatment, we opted for open sur-
gical repair. Our treatment strategy was principally technically 
defined due to the broad base without neck expanding pr.FA 
pseudoaneurysm and also clinically driven to minimize the 
possibility of establishing permanent neuropathy by surgical 
evacuation of the hematoma causing compressive symptoms. 
An additional significant parameter in decision making was 
the lack of an established diagnosis by the time of interven-
tion, with possible diagnoses including iatrogenic or infected 
pseudoaneurysm. In the latter case we would prefer to avoid 
placement of endovascular materials in infected areas.

Therefore, through an extended anteromedial left groin 

surgical approach exposing the femoral bifurcation and its 
branches, the culprit branch of the pr.FA pseudoaneurysm 
was dissected and excised while reconstruction was complet-
ed by interposition of an autologous bypass using segment of 
the distal ipsilateral greater saphenous vein (Figure 4). Peri-
operatively, 3 units of packed red blood cells were transfused. 
The patient had an uneventful recovery, having a mild wound 
lymphorrhea treated conservatively with elastic compression, 
completely resolving at 3 months post-operatively. Pseudoan-
eurysm and arterial wall microbiology cultures were negative 
for any infectious organism. Follow-up at 6 months revealed 
no complications.

 
Figure 1: Gray scale ultrasound longitudinal scan of the left upper thigh reveals a 9cm intramuscular unilocular cystic lesion with 
floating echogenic particles in it. 

Figure 2: Color Doppler ultrasound longitudinal scan of the left upper thigh reveals bidirectonal flow inside the aforementioned 
lesion typical of aneurysm/pseudoaneurysm (the yin-yang sign). It also depicts the feeding artery (a branch of the profunda 
femoral artery (pr.FA)).
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DISCUSSION
The common FA is the most common access site for endovas-
cular procedures, and it is therefore essential for intervention-
ists to know how to recognize and manage iatrogenic compli-
cations associated with this type of access. Pseudoaneurysms 
are reported to occur in 1% of diagnostic arteriograms and up 
to 8% of therapeutic endovascular interventions.4 The most 
frequent complications range from 0.5% to 8% and include he-
matoma, uncontrollable groin and/ or retroperitoneal bleed-
ing, Pseudoaneurysm formation, arteriovenous fistula, and in 
situ arterial dissection with or without associated thrombosis.5 
Less frequent complications include distal embolization, nerve 
damage, abscess, and lymphocele.5 In recent years, a number 
of percutaneous closure devices have been developed, with 

the hope of reducing the frequency of local complications 
and allowing early patient mobilization post endovascular 
intervention. Large clinical trials have indeed demonstrated 
patients’ preference for the use of these closure devices com-
pared to the long bedrest associated with the more traditional 
method of manual compression. However, these studies failed 
to demonstrate a reduction in local complications associated 
with the use of these devices.6

Coronary angiography, angioplasty and stenting are rec-
ognized risk factors for FA pseudoaneurysm formation.7 Pro-
cedural factors, which mostly influence risk of complications 
include use of a sheath size greater than 8 Fr. and faulty punc-
ture technique, either puncture above the inguinal ligament 
or puncture of the superficial FA or pr.FA.8,9 The latter occurs 

Figure 3: Color Doppler ultrasound transverse scan of the left upper thigh depicts the high-velocity jet of blood entering the 
pseudoaneurysm.

Figure 4: Aneurysm excision and vein interposition grafting (arrow) between the 3rd and 4th perforating branch of the pr.FA.
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more frequently if the origin of pr.FA originates behind or even 
above the inguinal ligament, an anatomical variation observed 
in 25% of cases.10 Patient-specific risk factors include arterial 
hypertension, female gender, coagulopathy, severe peripheral 
arterial disease, hostile groin anatomy, high femoral bifurca-
tion, nonflexible hip, advanced age, obesity, erythematous 
skin, intertrigo and anticoagulation, antiplatelet or fibrinolytic 
medication.11

Endovascular repair of femoral arterial access complica-
tions is considered an attractive solution in patients who can-
not tolerate vascular reconstruction and bleeding due to ad-
vanced cardiovascular disease.12 The number of percutaneous 
endovascular interventions performed worldwide has been 
growing rapidly due to important technological advances, im-
proved long-term clinical outcomes, and, also, the lower mor-
bidity associated with these procedures compared with tradi-
tional surgical techniques.13 Endovascular procedures can be 
performed under local anesthesia, are well tolerated by the 
patient, and are associated with a short hospitalization time. 
Nitinol stent technology allows for safe stent and stent-graft 
extension at the common FA level, due to increased resistance 
to external compression and bending stress.14 Thalhammer et 
al included 26 patients after repair of iatrogenic pseudoaneu-
rysms of the femoral bifurcation, reporting high technical and 
clinical success, concluding that stent-graft placement is an 
effective, low-risk procedure, especially in high-risk patients.12 
Despite absence of long-term results for the covered stent 
technology in the literature, relative contraindications for the 
endovascular approach could include young patients who are 
good candidates for open surgery, extreme elongation and 
tortuosity of the femoral vessels, short femoral bifurcation 
and increased cost of the device.13

Ultrasound-guided compression is an effective treatment 
for FA pseudoaneurysms, with success rates of ranging from 
70% to 90% in patients without anticoagulation therapy.15 Nev-
ertheless, this method has significant limitations. It is painful 
and time-consuming, with suboptimal results in patients who 
are obese and under anticoagulant treatment.16 As an alter-
native, direct percutaneous embolization of the pseudoaneu-
rysm sac with different embolic materials has been reported. 
Thrombin is the most popular embolic agent used for percu-
taneous occlusion of FA pseudoaneurysms because it causes 
fast and efficient thrombosis in the aneurysmal sac without 
filling it with foreign material.17 However, some complications 
may occur with this agent, including allergic reaction and dis-
tal thrombosis of the parent artery by leakage through the 
pseudoaneurysm neck.18 Kurzawski et al. prospectively stud-
ied 353 patients treated by thrombin injection and reported 
53 (15%) arterial microembolizations and 1 (0.3%) pulmonary 
embolism in a case of concomitant arterial-venous fistula.19 
Comparing these two methods, the only randomized clinical 
trial existing in the literature concluded that percutaneous 
thrombin injection appeared to be more effective than ultra-
sound-guided compression in achieving primary thrombosis 
of a pseudoaneurysm, although other case series in the liter-
ature have reported higher pseudoaneurysm sac thrombosis 
rates with compression compared to previous case series.14,20

N-butyl-2 cyanocrylate glue is a potential alternative to 
thrombin, initially described or treating arterio-venous mal-
formations amenable to endovascular interventions.21 How-
ever, its main drawback is the risk of direct percutaneous dis-
tal embolization due to escape of the material from the pseu-
doaneurysmal sac before it is completely polymerized.22 For 
this reason, Griviau et al described the technique of inflating 
an angioplasty balloon at the orifice of the pseudoaneurysm 
during glue injection and to avoid blood backflow and reflux of 
glue into the native artery.23 Potentially less effective method 
for reducing the risk of distal ischemia or recurrence of the 
pseudoaneurysm is manual effective methods to decrease the 
risk of distal embolization is manual compression of the either 
neck or the sac of the pseudoaneurysm by ultrasound until 
no sac flow is observed in the pseudoaneurysm, followed by 
glue injection. However, these techniques are more technical-
ly challenging to identify the no-flow pseudoaneurysm after 
compression by ultrasound, especially if the patient is obese 
or the hematoma is large.24,25

In the era of endovascular evolution, surgical treatment of 
FA pseudoaneurysms is less common but can be life-saving, 
especially when other modes of intervention are more likely 
to fail or are contraindicated. Major indications that favor sur-
gical management over endovascular management are infect-
ed pseudoaneurysms, rapid sac expansion, skin necrosis and 
compressive symptoms such as neuropathy, claudication and 
critical limb ischemia.3 Among the surgical solutions, interpo-
sition bypass, saphenous vein patch angioplasty and vessel 
ligation are included. On the other hand, surgical reconstruc-
tion leads to increased local complications and prolonged 
hospitalization. Although there are no large clinical series or 
comparative studies existing in the literature, the implemen-
tation of endovascular or minimally invasive techniques could 
theoretically provide an advantage in terms of morbidity and 
mortality compared to open surgery. This avoids the need for 
a general anesthetic in a group of patients with significant co-
morbidities who cannot tolerate vascular general reconstruc-
tion with concomitant blood loss.14

In our patient, obesity, a small-neck with a large diameter 
pr.FA pseudoaneurysm surrounded by an extended hemato-
ma and the crucial loss of the only outflow vessel (pr.FA) in 
the leg applying risky procedures were unsuitable factors for 
endovascular or minimally invasive strategy. Further selec-
tion criteria for open surgical reconstruction were the rapid-
ly expanding pseudoaneurysm from the continuous intrasac 
bleeding and worsening neuropathy due to local compression 
symptoms of the femoral nerve. In this regard, resolution of 
the symptoms would be improved only after surgical decom-
pression of the hematoma, reducing also the risk of a future 
infected hematoma in the groin region. 

CONCLUSION 
Femoral PAs are relatively common iatrogenic injuries follow-
ing therapeutic and diagnostic catheterization procedures. 
In particular, pr.FA pseudoaneurysms are clinically silent but 
potentially lethal, especially if remain underdiagnosed or 
left untreated. Although endovascular or minimally invasive 
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techniques have been evolving and transforming into the 
gold-standard treatment option, surgical reconstruction still 
remains the sine qua non of vascular repair, especially in se-
lected cases not amenable to endovascular solutions.
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