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Femoral artery aneurysms

Abstract

True aneurysms are dilatations of blood vessels, bounded by the tunica intima, tunica
media and tunica adventitia. False aneurysms are dilatations bounded by the tunica
adventitia only, and are more common than true aneurysms. The femoral artery is the
second most common location for true peripheral artery aneurysms, and the most
common site of false aneurysms. If left untreated, devastating complications can occur,
such as infection, rupture, ischaemia and limb loss. Femoral artery aneurysms should be
identified early and managed by a vascular specialist. This article outlines the evidence
for the epidemiology, investigation and management of femoral artery aneurysms.
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Definition
Femoral artery aneurysms can be classified by anatomy as true or false femoral artery
aneurysms (Figure 1). True femoral artery aneurysms are defined as a localised dilatation
of the tunica intima, tunica media and the tunica adventitia of a patient’s femoral artery
by up to 150%, surpassing its normal diameter of 1 cm in healthy adult humans (Sandgren
et al, 1999; Corriere and Guzman, 2005). This increases linearly with age, owing to
reduced elasticity and reduced vascular smooth muscle; however, a larger body surface
area and male sex also contributes to a relatively larger vessel (Sandgren et al, 1999; Jani
and Rajkumar, 2006). In accordance with the Cutler and Darling (1973) classifications,
true femoral artery aneurysms can be further subclassified into three types, depending on
the artery affected: common femoral, superficial femoral and profunda femoris (Levi and
Schroeder, 1997). A false femoral artery aneurysm (also termed a pseudoaneurysm) is
defined as a dilation caused by a haematoma contained only by the tunica adventitia or a
pseudo-fibrous capsule (Levi and Schroeder, 1997).

This article reviews the literature regarding femoral artery aneurysms for vascular and
non-vascular clinicians. Knowledge of this rare yet important pathology is vital to prevent
devastating complications.

Epidemiology

Approximately 3% of all peripheral aneurysms occur in the femoral artery (Dighe and
Thomas, 2008), with femoral artery aneurysms being the second most common site
of peripheral artery aneurysm after popliteal aneurysms (Lawrence et al, 1995; 2014;
Ahmed et al, 2021). Approximately 25% of femoral artery aneurysm cases are discovered

incidentally, compared to just 1% of abdominal aortic aneurysms (Levi and Schroeder,
1997, Jarrett et al, 2002; Hotonu et al, 2018; Ahmed et al, 2021).

True aneurysms

Isolated true femoral artery aneurysms are uncommon, with an incidence rate of 5
per 100000, and are found predominantly in men aged over 65 years, with a factor of
15-20:1 (Jarrett et al, 2002; Lawrence et al, 2014; Perini et al, 2014; Tulla et al, 2022).
In half of the identified cases, true femoral artery aneurysms tend to be one of multiple
aneurysms (Lawrence et al, 1995). Some 50-90% of patients with true femoral artery
aneurysms have concomitant abdominal aortic aneurysms (Jarrett et al, 2002; Sharma and
Nalachandran, 2009; Piffaretti et al, 2011; Perini et al, 2014). There is a lower incidence of
femoral artery aneurysms concomitantly with iliac artery aneurysms and popliteal artery
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Figure 1. Locations of aneurysms of the femoral artery.

aneurysms (Jarrett et al, 2002; Perini et al, 2014). Femoral artery aneurysms can occur
bilaterally in up to one-third of cases (Hotonu et al, 2018; Tulla et al, 2021). Common
femoral artery aneurysms are the most prevalent type (57% vs 16% for superficial
femoral artery aneurysms and 17% for profunda femoris artery aneurysms) (Piffaretti
et al, 2011). Despite being predominantly atherosclerotic in nature, cases have been
reported in patients with Behget’s disease, Marfan syndrome or acromegaly (Corriere
and Guzman, 2005).

False aneurysms

False femoral artery aneurysms are the most common form of femoral aneurysm, with
incidence rates ranging between 0.5% and 9% (Stone et al, 2014). False femoral artery
aneurysms are most commonly iatrogenic, usually as a result of a puncture site from a
percutaneous procedure failing to heal appropriately (Lenartova and Tak, 2003). Therefore,
false femoral artery aneurysms can be prevented with careful catheterisation of the femoral
artery. They occur in 0.1-0.2% of patients who have had diagnostic angiograms and
0.8-2.2% of patients who have had interventional procedures, complicating up to 6% of
femoral arterial catheterisations overall (Corriere and Guzman, 2005). They can also be
caused by penetrating trauma (20% of all traumatic aneurysms) and failure of vascular
anastomosis (0.8-2.2%) (Gabriel et al, 2007; Tulla et al, 2022). A study of 2600 patients
undergoing emergency primary percutaneous coronary intervention found the incidence of
false femoral artery aneurysms to be 2.3% higher than in non-emergency settings (Abdel
Wabhab et al, 2019). The risk of false femoral artery aneurysm formation is greatest if the
puncture site is in the superficial femoral artery (2.9% vs 1.2% for profunda femoris artery
and 0.6% for common femoral artery) (Gabriel et al, 2007).

Risk factors for false femoral artery aneurysm formation post-catheterisation can either
be patient- or procedure-related. Patient factors include increased body mass index, female
sex, hypertension, antithrombotic treatment and platelet count (Corriere and Guzman, 2005).
Procedural factors increasing risk include urgency, procedure site, needle sheath size and
whether the procedure is performed for diagnostic or interventional reasons (Corriere and
Guzman, 2005; Stone et al, 2014).
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Pathophysiology

True aneurysms

True femoral aneurysms involve the tunica intima, tunica media and tunica adventitia
layers of the artery (Piffaretti et al, 2011). The specific pathophysiology of aneurysm
formation is not fully understood, although it is likely caused by atherosclerosis (Piffaretti
et al, 2011). The loss of elastin, as well as chronic immune cell infiltration of the tunica
media and adventitia of the vessel, decreases the integrity of the wall of the lumen over
time (Aune et al, 2018; Ahmed et al, 2021). Infiltration by macrophages increases matrix
metalloproteinase release, which leads to the decrease in vessel wall integrity and, eventually,
to full-thickness dilation of the vessel (Aune et al, 2018). As a result, blood flow through
the vessel is turbulent, causing aneurysms and thrombus formation (Atallah et al, 1995;
Levi and Schroeder, 1997; Ahmed et al, 2021).

Smoking is the biggest risk factor linked to aneurysm formation, as it causes activation
of tissue plasminogen activator, which induces matrix metalloproteinase release from
macrophages, further contributing to aneurysm formation (Aune et al, 2018; Ahmed et al,
2021). Other risk factors include male sex, hypertension and hyperlipidaemia (Lawrence
et al, 2014). Aneurysms that are not caused by atherosclerosis are rare and are usually a
result of trauma or infection or, more rarely, are related to the presence of Marfan syndrome
(Piffaretti et al, 2011).

False aneurysms

False femoral artery aneurysms occur most commonly as a result of traumatic injury
to the vessel wall following an interventional procedure (Corriere and Guzman, 2005).
Histologically, only the tunica intima and media are affected, with the tunica adventitia
remaining intact (Corriere and Guzman, 2005). This allows blood to enter surrounding
tissues (Stone et al, 2014; Tulla et al, 2021), which can result in the formation of fibrous
tissue that surrounds the aneurysm wall, eventually leading to a pulsatile haematoma
(Corriere and Guzman, 2005).

Presentation

Approximately 30-40% of individuals with femoral artery aneurysms are asymptomatic
(Corriere and Guzman, 2005; Lawrence et al, 2014; Aune et al, 2018), with the majority of
patients presenting with acute complications (Corriere and Guzman, 2005). Some 30-50%
of patients present with a rupture: 26% with distal limb ischaemia from embolisation, 15%
as a result of acute thrombosis and the remainder with either a groin mass or pain, or via
incidental discovery (Levi and Schroeder, 1997; Perini et al, 2014). The risk of rupture is
proportional to the diameter of the aneurysm, although this risk is not as extreme as that in
abdominal aortic aneurysms (Levi and Schroeder, 1999; Piffaretti et al, 2011). Symptoms
of rupture include severe pain and haemodynamic instability (Ahmed et al, 2021).

For both true and false femoral artery aneurysms, the risk of thrombosis is 17% and
rupture is 2% in aneurysms less than 5 cm diameter; for aneurysms more than 5 cm, there is
a 20% risk of rupture and 5% risk of thrombosis (Levi and Schroeder, 1999). The incidence
of thrombosis or embolus varies depending on the location of the aneurysm (Lawrence et al,
2014). It is highest for profunda femoris artery aneurysms (45%), followed by superficial
femoral artery aneurysms (26%) and common femoral artery aneurysms (15%). As the
location of profunda femoris artery aneurysms is deeper, these increase in size before a
patient presents clinically (Lawrence et al, 2014).

A full, thorough history should be taken from the patient (Tulla et al, 2021), which
should elicit risk factors for aneurysm formation including smoking, hyperlipidaemia,
antithrombotic use, history of intravenous drug use and recent percutaneous intervention
(Tulla et al, 2021). Following this, a full cardiovascular and peripheral vascular examination
should be performed, with particular attention given to any pulsatile and expansive mass in
the abdomen and distal pulses, which could indicate multiple aneurysms (Tulla et al, 2021).
However, around two-thirds of aneurysms will not be detected by physical examination
alone, unless the aneurysm is very large or the patient has a smaller body mass index (Leon
et al, 2008). For patients presenting with a groin mass and pain, important differentials
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to consider are inguinal hernia, inguinal lymphadenopathy and saphena varix (Tulla et al,
2021). Clinicians should use a stethoscope to listen for any bruits over the inguinal region,
which would indicate turbulent blood flow and, therefore, a femoral artery aneurysm (Tulla
et al, 2021). A history consistent with a femoral aneurysm should also support findings
(Tulla et al, 2021).

Investigations

True aneurysms

Computed tomography angiography is the best and most widely used investigation for
diagnostic evaluation of true femoral artery aneurysms (Jarrett et al, 2002; Leon et al,
2008) (Figures 2 and 3). B mode ultrasound and magnetic resonance imaging can also be
used, although these are unable to distinguish between a partially thrombosed aneurysm
and a soft tissue tumour (Jarrett et al, 2002; Leon et al, 2008). All patients diagnosed with
true femoral artery aneurysms should also be screened for other meta-synchronous and
synchronous aneurysms, given that most femoral artery aneurysms are associated with
either bilateral aneurysms, other peripheral aneurysms or general peripheral arterial disease
(Leon et al, 2008).

False aneurysms

For suspected false femoral artery aneurysms, duplex ultrasound is the initial investigation
of choice, as this has a sensitivity of 92-96% (Tulla et al, 2021). The size of the aneurysmal
sac, alongside the dimension of the jet through the neck of the aneurysm, should be recorded
and then categorised into type I (involving only the common femoral artery) or type II
(involvement with the profunda femoris artery) (Piffaretti et al, 2011; Tulla et al, 2021).

Management

Surgical intervention is indicated for all symptomatic femoral artery aneurysms or
asymptomatic femoral artery aneurysms measuring >2.5 cm, although this threshold
can be increased to 3.5cm, as acute complications are less likely to occur in femoral

Figure 3. Computed tomography scan of a female patient
Figure 2. Computed tomography scan of a female patient with an aneurysm (white bulge, lower centre left) of the right
with an aneurysm (white bulge, centre) of the femoral artery. femoral artery (left).
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artery aneurysms <3.5cm (Piffaretti et al, 2011; Lawrence et al, 2014). Symptomatic
patients commonly have an intraluminal thrombus associated with the aneurysm, which
significantly increases the risk of future complications, especially in aneurysms measuring
>4 cm; therefore, surgical intervention should also be considered, independent of the size
threshold for the aneurysm (Lawrence et al, 2014). Symptoms requiring intervention
include claudication, pain, nerve compression, rupture and thrombosis (Lawrence et al,
2014). Patients with saccular aneurysms should be considered for surgery from the onset
of diagnosis, and fusiform aneurysms of the superficial femoral artery should be treated
like fusiform aneurysms of popliteal arteries (Atallah et al, 1995). This involves simple
ligation of the proximal and distal ends of the aneurysm and interposition with an autologous
reversed saphenous vein graft (Atallah et al, 1995).

Asymptomatic femoral artery aneurysms should be monitored by computed tomography
angiography and surgically treated when symptoms develop or the size reaches the 2.5cm
threshold (Pinto et al, 2017). According to Cutler and Darling (1973), the type of repair
depends on the following factors: patency of femoral-popliteal segment, aneurysm patency,
and location of the origin of the profunda femoris artery. However, no studies or trials
confirm whether this makes a difference (Piffaretti et al, 2011). Surgery for superficial
femoral artery aneurysms take less operating time compared to that for common femoral
artery aneurysms and profunda femoris artery aneurysms and requires a shorter stay in
hospital (Piffaretti et al, 2011).

True aneurysms

Both open and endovascular methods of management are possible, with open management
being the most common (Saleem et al, 2021). All open repair options require general
anaesthetic and carry the risk of lymphatic, wound and bleeding complications (Rancic
et al, 2013). There is no correlation between perioperative complications and symptomology
of patients (Lawrence et al, 2014), and there are no specific contraindications for surgery
(Saleem et al, 2021). High-risk patients can have the procedure using local or regional
anaesthesia (Saleem et al, 2021). Open treatment modalities include aneurysm excision
and graft interposition, aneurysm excision and bypass, and aneurysm ligation (Figure
4a) (Dighe and Thomas, 2008; Pinto et al, 2017). Ligation is ineffective for ruptured
aneurysms (Perini et al, 2014). The choice of procedure and the technique used depends
on the extent of the disease.

An initial longitudinal groin incision is preferred to a transverse incision, as this allows
better exposure of the proximal sections of the profunda femoris artery and superficial
femoral artery (Saleem et al, 2021). Similarly to open abdominal aortic aneurysm surgery,
the patient is heparinised, typically with a dose of 5000 units (dose varies based on surgeon’s
preference), before clamping the proximal and distal ends of the artery (Ahmed et al, 2021;
Saleem et al, 2021). Exclusion of the aneurysm by ligation and use of a bypass graft is
favoured over direct end-to-end anastomosis (Levi and Schroeder, 1997; Lawrence et al,
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Figure 4. Management strategies for various types of femoral artery aneurysms. a. Interposition vein graft. b. Femoral

stenting. c. Thrombin injections. d. Ligation with or without revascularisation.
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2014). Autologous vein is the graft of choice; however, prostheses can be used for older
patients to reduce operating times (Atallah et al, 1995). Bilateral aneurysms are treated
with multiple surgeries, usually performed a year apart (Piffaretti et al, 2011).
Endovascular repair using a stent graft (ie Viabahn, Gore) is not widely used for femoral
artery aneurysms, except for false femoral artery aneurysms in haemodynamically unstable
patients or traumatic femoral artery aneurysms (Figure 4b) (Saleem et al, 2021). The integrity
of stents may be compromised, owing to the proximity of the aneurysm to the hip joint,
leading to limited blood flow to the distal limb (Rancic et al, 2013). Endovascular treatment
of traumatic femoral artery aneurysms is advantageous, as there is minimal blood loss and a
shorter operating time, as well as a quicker recovery and a shorter hospital stay (Abdel Wahab
et al, 2019). Despite its benefits, this method is associated with an increased risk of thrombosis,
and the surgery is more expensive to perform because of the use of stents (Abdel Wahab
et al, 2019). In particular, endovascular repair of the common femoral artery and profunda
femoris artery are associated with high rates of complications (Abdel Wahab et al, 2019).
Minimally invasive techniques can be performed under local anaesthetic (Rancic et al,
2013). An endograft is telescoped into the aneurysm via an 18 G needle and 0.035inch
guiding wire and opened with a balloon (Rancic et al, 2013). This is performed with limited
dissection of the anterior wall of the femoral artery, using an angiogram for reference
(Rancic et al, 2013). There is a risk of compromising blood flow to the profunda femoris
artery. The distal end of the anastomosis can be constructed by:
1. Suturing into the bifurcation of the femoral artery
2. Suturing into another endograft in the deep femoral artery
3. Suturing into a normal vascular graft and anastomose to femoral bifurcation or patent
bifurcated branches (superficial femoral artery or profunda femoris artery) (Rancic
et al, 2013).
No amputations, complications or deaths have been reported using this technique, with
a graft expected to be patent from 9-48 months (Rancic et al, 2013). The median length of
hospital stay is reported to be 4days (Saleem et al, 2021).

False aneurysms

Treatment options for false femoral artery aneurysms include conservative observation,
ultrasound-guided thrombin injections, ultrasound-guided compression or open surgical
repair (Madia, 2019; Tulla et al, 2022). This is dependent on symptomology and whether
the aneurysm is infected.

Non-infected

False femoral artery aneurysms less than 2cm can be conservatively monitored with
patient education and strict safety netting measures for complications (Madia, 2019). For
larger aneurysms, ultrasound-guided thrombin injections are the management method of
choice over conservative observation or ultrasound-guided compression, as the procedure
is low risk and has a success rate of up to 97%, compared to 88% for ultrasound-guided.
Indications for the use of ultrasound-guided thrombin injection include asymptomatic
aneurysms, failure of conservative management, a longitudinal, thin aneurysm neck (width
of <10mm) clearly visualised on ultrasound, an aneurysmal sac >10mm, or failure of
conservative or ultrasound-guided compression (Horn et al, 2017; Sizemore et al, 2018;
Yang et al, 2018). Surgical management is preferred if the patient is allergic to thrombin
or if the aneurysm is infected, rapidly expanding, very large (50 mm wide or a 4 mm
puncture site) or symptomatic as a result of skin maceration, neurological compromise or
compression of surrounding structures. All of these factors increase the risk of complications
from thrombin management (Huseyin et al, 2013; Horn et al, 2017). This procedure can
be performed under local anaesthetic (Madia, 2019). An ultrasound-guided injection of
up to 1000 units of topical thrombin can be used to manage simple false femoral artery
aneurysms (Figure 4c) (Sheiman and Brophy, 2001; Gabrielli et al, 2016). Injections for
complex, multilocular false femoral artery aneurysms should initially be introduced to
the lobe, which is not directly connected to the femoral artery and thus may require an
additional injection (up to a total of 1500 units). These patients should be monitored for
24 hours and retreated when necessary (Sheiman and Brophy, 2001; Gabrielli et al, 2016;
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Madia, 2019). Patients will require short-term ultrasound and clinical follow up to ensure
success (Sheiman and Brophy, 2001). Complications occur in 1.2% of patients, with distal
embolisation being most common, at 0.5% (Madia, 2019). Alternatively, a compression-
assisted removable guidewire or open surgery can be used to treat complex false femoral
artery aneurysms (Gabrielli et al, 2016; Madia, 2019).

Infected

Surgical repair may be reserved for aneurysms that are infected, rapidly expanding or
causing compressive symptoms (Madia, 2019). Simple arterial ligation without simultaneous
vascular reconstruction is the preferred method, particularly in patients with a history of
intravenous drug use for over Syears, and is associated with low major adverse limb events
(Figure 4d) (Salimi et al, 2008; Qiu et al, 2016; Quiroga et al, 2021). Alternatively, early
vascular reconstruction using autologous (great saphenous vein, deep femoral vein or internal
iliac artery) or prosthetic grafts can be performed (Salimi et al, 2008). These procedures
often carry a 20% complication rate in the form of bleeding, haematoma, perioperative
myocardial infarction and amputation (Madia, 2019). Emergency revascularisation is not
recommended following simple ligation, because of the increased likelihood of infection
and other complications, such as amputation (Arora et al, 2001; Salimi et al, 2008).

Outcomes

Overall outcomes of femoral artery aneurysms are positive if identified early and managed
appropriately, with improved outcomes more frequently observed in true rather than false
femoral artery aneurysms (Saleem et al, 2021).

Conservative

The reported outcomes of conservative management of femoral artery aneurysms are
conflicting. Cutler and Darling (1973) found that 43% of patients managed conservatively
developed acute complications. However, in their study of 182 patients with femoral
artery aneurysms, Lawrence et al (2014) found very few acute complications (6%), with
the majority of patients (64%) undergoing elective repair once aneurysms reached a
2.5cm threshold. An acute complication in the form of rupture is most common (3% vs
2% for thrombosis and 1% for embolisation). Therefore, femoral artery aneurysms must
be identified, investigated and risk-stratified early, so the aneurysm can be monitored
and repaired when the threshold is reached, resulting in lower risk of complications and
consequently improved outcomes.

Surgical

Survival rates following surgery for femoral artery aneurysms are reported to be high, and
postoperative outcomes are positive, with few cases of mortality and amputation along
with high graft patency rates (Jarrett et al, 2002; Piffaretti et al, 2011; Lawrence et al,
2014). Short-term complications are most commonly wound-related, such as infection and
haematoma. However, cases of lymphatic leak, bleeding, thrombosis and embolisation have
been documented (Saleem et al, 2021). The incidence of major operative complications is
reported to be up to 20% (Lawrence et al, 2014), with wound infection seroma or haematoma
found in as many as 12% of cases; however, the occurrence of lower extremity ischaemia,
deep vein thrombosis and compartment syndrome is relatively rare, occurring in 1.5%, 1%
and 1% of cases respectively (Saleem et al, 2021). Complications unrelated to aneurysm
repair include respiratory and renal complications (Saleem et al, 2021). Thirty-day mortality
is reported to be up to 1.1% of patients (Lawrence et al, 2014).

Long-term prognosis is generally positive, with most complications being non-limb-
related. Similar 5-year survival rates have been seen between observed and conservatively
managed patients (Lawrence et al, 2014). Overall survival at 6 months is 88-94.5%, 88.6%
at 1 year and 61.1-77.6% at 5 years (Jarrett et al, 2002; Piffaretti et al, 2011; Lawrence et al,
2014; Perini et al, 2014). Around 27% of patients died of non-aneurysmal causes (Lawrence
et al, 2014). Cases of critical limb ischaemia or amputation can be secondary to lack of
distal targets for revascularisation or postoperative graft thrombosis, reported by Perini

REVIEW

British Journal of Hospital Medicine | 2022 | https://doi.org/10.12968/hmed.2022.0258



REVIEW

etal (2014) in 7% of cases. Lawrence et al (2014) found the mean ankle brachial pressure
index at 1year to be 0.91. Graft patency was reported at 90% in the first 6 months and
85% at 5 years (Perini et al, 2014). Symptomology was not a significant factor in survival
(Lawrence et al, 2014). Figure 5 outlines the pathway of presentation to management for
patients with femoral artery aneurysms.

Conclusions

Femoral artery aneurysms are dilations of either the common femoral artery, superficial
femoral artery or profunda femoris artery, predominantly occurring in males over 65 years
of age. False femoral artery aneurysms are more common than true aneurysms, and are
frequently caused by percutaneous procedures. Thorough history-taking and examination
is required to elicit diagnosis, and early vascular input is required to monitor patients and
prevent complications. Although open surgical repair is currently the gold standard of
management, endovascular and minimally invasive approaches have successfully been used
to treat patients. This article will help clinicians appropriately identify and manage patients
with femoral artery aneurysms and aid in early referral to a vascular specialist. This will
improve overall patient outcomes through the prevention of devastating complications.
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Key points

B False femoral artery aneurysms are more common than true femoral artery
aneurysms, and are most commonly associated with catheterisation of the femoral
artery for cardiac procedures.

B True aneurysms <2.5 cm and false aneurysms >2 cm can be managed conservatively
if asymptomatic.

B Open surgical repair is the preferred management for true aneurysms reaching the
2.5cm threshold.

B Ultrasound-guided thrombin injections are the treatment of choice for false aneurysms
reaching the 2cm threshold.

B Infected false aneurysms can be managed by simple arterial ligation without
immediate revascularisation, as this reduces the likelihood of further infection and
complications, such as amputation.
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