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Femoral artery pseudoaneurysms (FAP) incidence has
increased, in last years, in line with the number of per-
cutaneous interventions. FAP may complicate up to 8%
of percutaneous vascular accesses after interventional
procedures. FAP incidence can be even higher if are
employed large-diameter sheaths, fibrinolytic therapy
and anticoagulant regimens.? A spontaneous sealing
can occur in small diameter FAP, but an intervention
is often required especially for larger diameter. Surgery
has been considered the “gold standard” treatment,
although its related perioperative morbidity in these
high-risk patients with severe cardiovascular disease.
Less invasive treatment options such as Duplex ultra-
sound-guided compression (DUGC) and percutane-
ous thrombin injection are available with satisfactory
results.? Endovascolar solutions, as FAP exclusion with
stent-graft deployment, have also been reported.” Here-
in we report our experience in FAP treatment after per-
cutaneous interventions.

Material and methods

From June 2009 to June 2014 patients presenting FAP
after percutaneous interventions were retrospective
analysed. All the inclusion patients presented FAP after
a percutaneous intervention. FAP after femoral surgi-
cal treatments were excluded. FAPs were diagnosis in-
cluded clinical examination (pain and tender pulsatile
mass in correspondence of the femoral percutaneous
access site) and duplex ultrasound (DUS) in all cases.
In selected cases, with large FAP diameter, a Computed
Tomography Angiography (CTA) was performed to as-

Figure 1. — 3D reconstruction: femoral bifurcation pseudoaneurysm.

sess anatomic relation with adjacent structures (Figure
1). FAP treatment protocol included duplex ultrasound
guided-compression (DUGC) forzdiameter inferior to
2 cm and percutaneous thrombin injection (PTT) for di-
ameter superior to 2 cm. Surgery was employed in large
(>7 ¢cm) FAP, DUGC or PTT failure, FAP presenting
with cutaneous necrosis, associated FAP compressive
symptoms into adjacent structures or the finding of
large (>0.5 cm) FAP neck diameter. Follow-up included
clinical examination and DUS at 1, 3, 6 and 12 months.
Early outcomes measured were procedural technical
success, perioperative mortality and morbidity. Peri-
operative outcomes were defined as event occurred
within 30-days. Technical success was defined as proce-
dure completed as intended with FAP exclusion. Late
outcomes included FAP related complications during
follow-up. In these patients mean follow-up was 12,4
months (range: 6 - 24; SD: 6,4).

Technique

DUGC repair was performed positioning the trans-
ducer to visualize the FAP neck. Subsequently 5 min-
utes compression was applied in correspondence of the
FAP neck. After this period FAP patency was checked.
If flow obliteration was obtained a 10 minutes manual
compression was performed and FAP obliteration con-
firmed. If no flow obliteration was no achieved DUGC
was repeated for other 5 minutes.

PTI was performed in operation room under local an-
aesthesia and sterile setting. Before thrombin injection,
the FAP was visualised with DUS. The centre of FAP
sac was accessed with a 20-gauge spinal needle. Correct
placement of the needle was confirmed by the DUS ap-
pearance in both longitudinal and transverse projection.
Human thrombin was injected (maximum 500 IU) into
the FAP until thrombosis was confirmed by cessation of
Doppler flow. After the procedure, the patient under-
went to a compressive dressing in correspondence of
the FAP and bed rest for at least 24 hours.

Surgical FAP repair was performed after appropriate
anaesthesia with the patient placed in supine position.
The common, deep, and superficial femoral arteries
were explored through a vertical incision in the femoral
region and encircled with elastic loops. After systemic
heparinization (5,000 IU) the femoral arteries were
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Figure 2. — Clinical presentation: large femoral pseudoaneurysm
with skin ulcer.

Figure 3. — Intraoperative findings: femoral artery presudoaneurysm
repair with synthetic patch.

Figure 4. — A) Intraoperative angiography: large femoral pseudoan-
eurysm; B) Intraoperative angiography: endovascular balloon occlu-
sion in external iliac artery.

clamped and the arterial defect repaired. When pos-
sible arterial defects were repaired by direct suture or
synthetic patch. In some cases a short femoral bypass
was employed due to high-grade femoral atheroscle-
rotic disease (Figures 2, 3). In one case of large FAP,
an occlusive balloon in external iliac artery was placed
before femoral artery repair to reduce the risk of opera-
tive bleeding (Figures 4, 5).

Results

A total of 50 patients presenting a FAP were included in
the study period. The mean patient age was 76,4 years
(range: 46 - 84; SD: 9,3) and 26 (52%) were male. Co-
morbidities included coronary artery disease 43 (86%),
hypertension 33 (66%), 11 diabetes (22%), 33 dislipid-
emia (66%). In 39 (78 %) patients FAP developed after
coronary intervention, in 10 (20%) after peripheral ar-
tery interventions and 1 (2%) after percutaneous fora-
men ovale closure. In these procedures were employed
catheters from 6F to 8F In all cases an antiplatelet or
anticoagulants regime was reported and it was not in-
terrupted for FAP repair. DUCG was used to treat 10
(20%) FAP, PTI in 30 (60%) and open surgery in 10
(20%). The mean maximum FAP diameter was 42,9
(range: 10-63; SD: 46) mm. Two (4%) large FAPs pre-
sented in association skin and femoral bifurcation dis-
ease (Table 1).

Technical success was achieved in 90% (45) of cases. In
10% (5) of patients at 24 hour from the initial DUGC
treatment a patent FAP was observed. These cases
were subsequently managed successfully with PTI. No
mortality was registered perioperatively. Overall peri-
operative complications were registered in the surgical
group in 3 (6%) cases. These complications consisted
of wound bleeding requiring a secondary intervention,
one lymphatic fistula managed conservatively with com-
pressive dressing and a wound infection managed with
systemic antibiotic therapy. During follow-up no addi-
tional complications were registered.

Discussion

A pseudoaneurysm occurs when blood escapes from
the lumen of an artery through a defect in one or more
layers of the arterial wall and generates a localized
pocket of flow either beneath the adventitia (outer wall
of the artery) or in the surrounding tissues. Causes of
iatrogenic FAP are poor haemostasis (failure to control
blood flow) at the time of the initial in correspondence
of the percutaneous access site or the failure of closure
devices. Moreover femoral atherosclerosis is a determi-
nant risk factor for FAP. In our experiences no closure
were used. Also the use of antiplatelet or anticoagulant
regime represents an issue. These patients have a higher
risk of bleeding but the discontinuation of the medical
treatment expose these patients to a risk of thrombosis.
FAP occur in 8% of therapeutic endovascular interven-
tions.* Typical FAP symptoms include pain, swelling,
and bruising in the groin area. Moreover FAP are ex-
posed to a rupture risk?,

Several studies indicate different risk factors for FAP
such as advanced age, diabetes mellitus, obesity, chronic
obstructive pulmonary disease, peripheral artery dis-
ease, hypertension and inadequate compression. Also
the level of puncture in correspondence of the super-
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Figure 5. — A) Intraoperative findings: femoral bifurcation rupture after percutaneous procedure; B) Intraoperative findings: femoral artery
presudoaneurysm repair with synthetic patch and haemostatic sponge application.

Table I. — Case characteritics.

Number of patients (%)

Total patients 50
Comorbilities

— Hypertension 33 (66%)
— Coronary Artery didease 43 (86%)
— Diabetes 11 (22%)
— Dislipidemia 33 (66%)
Procedure associated with pseudoaneurysm fomation
Coronaric Procedure 39 (78%)
Peripheric Rivascolarizzation 10 (20%)
Others 1(2%)
Age 76,4 (46-84)
Pseudoaneurysm Location

Common Femoral Artery 30 (60%)
Superficial Femoral Artery 15 (30%)
Profunda Femoral Artery 5 (10%)

Size

Mean maximum diameter 42,9 mm (10 — 163 mm)

Treatment

Ultrasound guide-compression 10 (20%)
Thrombine injuction 30 (60%)
— Mean dose 350 UI

Surgery 10(20%)
— Direct Suture 8 (80%)
— Short Bypass 1(10%)
— Patch 1(10%)

ficial femoral artery, deep femoral artery and external
iliac artery instead of common femoral artery is clearly
related to FAP formation.> ¢ External iliac artery punc-
tures are also at risk of retroperitoneal hematoma.® In
all these puncture sites the arterial wall is thinner rather
than common femoral artery and the post-procedure
compression is not effective.’

In the present this study different solutions to treat FAP
are reported to treat an increasingly frequent vascular
iatrogenic complication.® In our experience indicates
the employed technique was depending on the FAP di-
ameter. In fact a spontaneous sealing can rarely occur
but only in small FAP, thus an intervention is almost
always required.

Most FAP are relatively stable, with a tendency to a
slow increase during time, however in our experience
an early diagnosis led to a less invasive approach such
as DUGC or PTI. Moreover a non-interventional clini-
cal observation for spontaneous thrombosis requires
prolonged hospitalization and serial follow-up DUS,
which is not cost-effective especially when compared to
DUGC or even PTL.! Surgery has been considered the
“gold standard” treatment, although its related periop-
erative morbidity in these high-risk patients with cardio-
vascular disease. To reduce the complication rate and
invasiveness, treatment options such as DUGC and PTI
are available, however also these options are no compli-
cations-free.?> After PTI, artery thrombosis/embolism,
vein thrombosis, infections within aneurysm sack, al-
lergic reactions including anaphylactic shock have been
reported. Main DUGC drawback is related to patient
intolerance to compression and the need to use seda-
tion.” Stent-graft placement has been rarely due to the
need of adequate proximal and distal landing zones and
the concerns regarding the coverage of common femo-
ral artery.'”

Conclusion

In our experience the use of different tools to treat FAP
according to maximal diameter was safe. Less invasive
options such as DUGC and PTT were effective in 80%
of cases. FAP conventional surgery should be deserved
in case of less invasive procedure failure, presence of
cutaneous necrosis, ab extrinseco compressive syndrome
and large diameters (>7 cm).
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