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Abstract
Background: The aim of the study was to assess the risk of iatrogenic damage to the femoral
artery after cardiac catheterisation and to analyse the efficacy of therapeutic procedures applied
in the treatment of femoral pseudoaneurysm.
Methods: 4916 cases of coronary angiography and 3263 cases of PTCA performed using
femoral artery access were analysed. Ultrasound examination confirmed the presence of
pseudoaneurysm in 60 patients. In all cases mechanical compression was applied at the site of
arterial puncture, resulting in successful obliteration of the pseudoaneurysm in 19 cases. The
remaining 25 patients were referred by a vascular surgeon to either surgical procedure or
thrombin injection directly into the cavity of the pseudoaneurysm.
Results: Femoral artery pseudoaneurysm complicated 0.6% of coronary angiographies and
0.9% of angioplasty procedures. No correlation was observed between the frequency of this
complication and sex, age or the intensity of the antiplatelet and antithrombotic treatment. The
high degree of efficacy of the non-invasive approach resulted in little need for surgical interven-
tion, which was applicable only in the case of one patient.
Conclusions: The compression of a pseudoaneurysm with an elastic band combined with
ultrasound-guided compression is efficient in 60% of cases. Thrombin injection into the
lumen of the pseudoaneurysm is a safe procedure and appears to be the most effective method of
treatment. (Folia Cardiol. 2006; 13: 419–422)
Key words: femoral artery iatrogenic pseudoaneurysm, ultrasound-guided artery
compression, ultrasound-guided thrombin injection
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Introduction

The dynamic development of invasive cardio-
logy and the growing number of diagnostic and the-
rapeutic interventions performed is associated with

the occurrence of complications, mainly local, as
a consequence of peripheral artery cannulation.
Apart from ecchymoses of various sizes, a pseudo-
aneurysm (PA) represents an important local com-
plication resulting from arterial cannulation. Accor-
ding to the literature, the incidence of pseudoaneu-
rysms varies from 0.1% to 5.5%. There are several
factors predisposing to PA formation: female gen-
der, the co-existence of arterial hypertension, dia-
betes mellitus or peripheral arteriosclerosis, the
use of vascular sheaths of greater size and intensi-
ve antiplatelet or antithrombotic treatment [1–4].
The universally accepted and widely implemented
therapeutic method in cases of PA is compression
with the use of a compressive band [3, 5]. Even
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better results are yielded by a modification of this
method, consisting in compression with the use of
an ultrasonographic probe under direct vision. In-
vestigators estimate that the efficacy of the first
method ranges from 32% to 56% and that the effica-
cy of the second strategy ranges from 61% to 81%,
depending on the duration of compression [4–9].
Another very effective method of PA treatment is
the injection of thrombin solution to the aneurysmal
cavity. Larger PAs with diameters exceeding 8 cm
are commonly associated with severe clinical symp-
toms and require surgical intervention [5].

The aims of this paper are to describe the iatro-
genic damage to the femoral artery associated with
coronary angiography and angioplasty interventions
and to analyse the efficacy of different therapeutic
procedures used for the treatment of a PA.

Methods

In the period from 1st September 2002 to
30th September 2004 at the 3rd Department of Car-
diology 4975 coronary angiography interventions
and 3267 coronary angioplasty procedures were
conducted, of which 4916 and 3263 cases respecti-
vely were performed via femoral artery access. All
patients received 75–150 mg of ASA prior to inte-
rvention. Patients in whom a percutaneous trans-
luminal coronary angioplasty (PTCA) procedure
was performed received additionally a second anti-
platelet agent, ticlopidine or clopidogrel, and a sin-
gle dose of 100 IU/kg body weight unfractionated
heparin. In 401 patients a IIb/IIIa receptor blocking
agent was administered during PTCA procedure
(12.3%). Coronary angiography and PTCA proce-
dures were performed with the use of 6 F vascular
sheaths, larger sheaths of 7 F and 8 F only being
used occasionally for PTCA.

In patients with symptoms suggesting the forma-
tion of a PA after the invasive procedure an ultrasono-
graphic examination of the cannulated vessel was per-
formed. The most frequent indications for ultrasono-
graphy were: pain at the site of cannulation, haematoma
and the presence of hard round pathological resistan-
ce and/or murmur at the site of cannulation.

For vascular imaging we used the ultrasound
devices Hewlett-Packard Sonos 2500 and Philips-
-Agilent 5500 with broad band linear probes 5–11 MHz.
Two-dimensional images with colour blood flow
imaging and Doppler frequency spectra at the punc-
ture site and distal to the puncture site were asses-
sed for all the patients.

When a PA was diagnosed by ultrasound exa-
mination, mechanical compression of this region

was applied by means of an elastic bandage.
Compression was maintained for 8 hours. If this pro-
cedure became ineffective, ultrasonographically gu-
ided PA compression was performed the following
day. Compression of the femoral artery ensured the
closure of the PA cavity without limitation of the blood
flow distally through the artery. Compression was
maintained for 10–20 minutes, at an average of 12 mi-
nutes. Mechanical compression with an elastic banda-
ge was applied for the following 6 hours. Control ultra-
sonography was performed after 24 hours. If the pro-
cedures implemented proved ineffective, the patient
was qualified by a vascular surgeon either to surgical
intervention or thrombin administration to PA cavity.

Results

On the basis of ultrasonographic examination
of the femoral arteries in patients after coronary
angiography or PTCA procedure the presence of
a PA was confirmed in 60 patients.

The study group consisted of 31 women and
29 men with a mean age of 69.3 ± 7.9 and 63.8 ±
± 9.5 years respectively, the mean for the group as
a whole being 66.6 ± 10.2. After coronary angiogra-
phy the presence of a PA was revealed in 31 patients
(0.6%), of whom 16 were women and 15 men. The
incidence of pseudoaneurysm after PTCA was 0.9%
and it was confirmed in 29 patients (15 women and
14 men). None of these patients received an IIb/IIIa
receptor blocking agent during PTCA intervention.

In 56 patients (93.3%) a single-cavity PA was
observed. In the remaining cases, four patients
(6.7%), a multi-cavity PA was revealed. In 54 pa-
tients (90.0%) a PA was located anteriorly to the
femoral artery, while in the remaining cases (6 pa-
tients) the location was lateral or medial.

The size of PA was established by measuring its
width, depth and surface area. Mean surface area was
4.87 ± 4.52 cm2. There was a statistically significant
difference between women and men in the size of PA
(women 6.22 ± 5.5 cm2, men 3.43 ± 2.54 cm2, p < 0.01).

Beside the presence of PA no other complica-
tions of arterial cannulation were observed, such as
acute peripheral ischaemia, arteriovenous fistula or
femoral nerve damage.

One patient from the study group (1.7%) re-
quired urgent surgical intervention because of the
large size of PA, considerable blood loss to PA ca-
vity and intensive pain.

In the remaining 59 patients mechanical com-
pression with an elastic bandage was applied and,
in the event of failure, ultrasonographically guided
compression was performed.
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After the removal of the 8-hour bandage com-
pression control ultrasonography was performed
and a total closure of PA was observed in 19 pa-
tients, 7 women and 12 men. This compression
method was effective in 32.2% of cases.

In the remaining group of 40 patients with a PA
compression was re-applied with the use of an ul-
trasonographically guided method. Closure of PA sac
was obtained in 16 patients (11 women and 5 men),
which confirmed the 40% efficacy of this method.

Overall the elastic bandage and ultrasonogra-
phic probe compression caused effective PA closu-
re in 35 patients (59.3%).

Gender, age and PA size had no influence on
the efficacy of either compression method.

No recanalisations of a PA closed with the use
of compression were observed. In three patients
a significant increase in PA size occurred after com-
pression with the ultrasonographic probe (7.5%). No
complications associated with the use of compres-
sion methods were observed.

Overall 25 (41.7%) PAs required surgical inte-
rvention. In one case PA was surgically removed
(1.6%), while the remaining 24 (40%) patients re-
ceived a thrombin solution injection to the PA sac.
This method was effective in all patients. In two
patients with a double-cavity PA a two-stage pro-
cedure was performed. A standard approach consi-
sted in the injection of one or two ampules of throm-
bin, depending on the size of PA. No complications
of this treatment method were observed. After in-
tervention mechanical compression with an elastic
bandage was applied for 6 hours. No recanalisation
was observed in control ultrasonography.

Discussion

Colour Doppler ultrasound imaging enables
each case of prolonged pain in the inguinal region,
inguinal haematoma or vascular murmur at the fe-
moral artery puncture site to be reliably verified.
Additionally, this method makes it possible to lo-
cate arterial damage precisely, to assess the size
of PA and the communication canal between the
femoral artery and PA and, finally, to visualise PA
structure, showing, for example, mural thrombus.

In our group of patients the incidence of femo-
ral artery PA was 0.6% after coronary angiography
and 0.9% after PTCA, amounting to 0.73% overall.
These results are consistent with the findings of
other authors. No confirmation was obtained of an
increased incidence of PA amongst women. In our
study group PA was equally frequent in men and in
women, although female gender was associated

with a greater size of PA. The significantly greater
PA size in women did not influence the efficacy of
further treatment. There was no statistical signifi-
cance of PA incidence in relation to type of invasi-
ve procedure.

The difference between the incidence of PA
after coronary angiography and PTCA (0.6% vs.
0.9%) was not statistically significant. In patients
undergoing a PTCA procedure, which is usually
associated with larger vascular sheaths and more
aggressive antiplatelet and antithrombotic treat-
ment, PAs were equally as frequent as in those
undergoing standard invasive diagnostic procedu-
res. Our findings differ, therefore, from results ob-
tained in other investigations, which report a 1.0%
incidence of PA after diagnostic procedures and
3.5–5.5% after therapeutic interventions [2, 3, 5].

In studies assessing ultrasonographically gu-
ided compression as a method of PA treatment its
efficacy has been estimated at between 61% and
87% [2, 4, 6–9]. In our group of patients this me-
thod proved to be effective in 39% of cases. This
lower success rate may be due to the shorter mean
compression time of 12 minutes, whereas those
authors who achieved an efficacy of 87% applied
compression for a mean of 37 minutes, with a ma-
ximum of 70 minutes.

Our experience indicates that the formation of
PA is caused by the several factors. The first may
be too short a period of vessel compression or insuf-
ficiently precise compression after removal of the
vascular sheath. The recommended compression
time should be at least 10 min. Also crucial is the
continuation of compression with the use of an ela-
stic bandage. Obesity is the second factor contribu-
ting to PA formation, particularly hip obesity, where
a thick layer of adipose tissue constitutes a mecha-
nical barrier for effective compression. The third
factor is the cannulation of the femoral artery with
atheromatic lesions. The puncture site in the case
of a normal femoral artery is quickly closed thanks
to arterial wall smooth muscle cell contraction and
the formation of a platelet clot. Puncture at a site
where atheromatic lesions have replaced the muscu-
lar tissue with simultaneous administration of antipla-
telet agents may contribute to the formation of a PA.

Until recently the only method of PA treat-
ment-intervention. Now, however, several non-sur-
gical methods of PA treatment can be used, such
as ultrasonographically guided compression or in-
jection of thrombin.

The first successful thrombin administration to
the PA cavity was described by Liau et al. [10] in 1997.
Such intervention consists in a guided aneurysm
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puncture and injection of an adequate volume of
thrombin solution, which would cause thrombosis
inside the aneurysmal sac. The efficacy of this stra-
tegy as reported by various authors ranges from 96%
to 98% and does not decrease in patients undergo-
ing intensive antithrombotic treatment [11–16].

In our group of patients this procedure was
effective in all patients, even though it had to be
repeated in two cases of double-cavity PA.

Conclusions

1. Femoral artery pseudoaneurysm following dia-
gnostic and therapeutic procedures in invasi-
ve cardiology occurs in 0.7% of cases.

2. Gender and the intensity of antiplatelet and an-
tithrombotic treatment are factors that have no
impact on the incidence of pseudoaneurysms.

3. PA compression with the use of an elastic
bandage followed by ultrasonographically gu-
ided compression is effective in almost 60% of
cases.

4. Thrombin injection to PA cavity is a safe and
highly effective therapeutic procedure.

5. In our series only one patient with PA of the
femoral artery required surgical intervention.

References

1. Kronzon I. Diagnosis and treatment of iatrogenic
femoral artery pseudoaneurysm. J Am Soc Echocar-
diogr, 1997; 10: 236–245.

2. Chua TP, Howling SJ, Wright C, Fox KM. Ultra-
sound-guided compression of femoral pseudoaneu-
rysm: an audit of practice. Int J Cardiol, 1998; 63:
245–250.

3. Zahn R, Thoma S, Fromm E et al. Pseudoaneurysm
after cardiac catheterization: therapeutic interven-
tions and their sequelae: experience in 86 patients.
Cathet Cardiovasc Diagn, 1997; 40: 9–15.

4. Chatterjee T, Do DD, Kaufmann U, Mahler F, Meier B.
Ultrasound-guided compression repair for treatment
of femoral artery pseudoaneurysm: acute and follow-up
results. Cathet Cardiovasc Diagn, 1996; 38: 335–340.

5. Schaub F, Theiss W, Busch R, Heinz M, Paschalidis M,
Schomig A. Management of 219 consecutive cases
of postcatheterization pseudoaneurysm. J Am Coll
Cardiol, 1997; 30: 670–675.

6. Elliott JM, Kelly IM. Ultrasound guided compression
of femoral artery pseudoaneurysms: modified digital
technique shortens repair time. Clin Radiol, 1999;
54: 683–686.

7. Kumins NH, Landau DS, Montalvo J et al. Expanded
indications for the treatment of postcatheterization
femoral pseudoaneurysms with ultrasound-guided
compression. Am J Surg, 1998; 176: 131–136.

8. Lewis DR, Davies AH, Irvine CD et al. Compression
ultrasonography for false femoral artery aneurysms:
hypocoagulability is a cause of failure. Eur J Vasc
Endovasc Surg, 1998; 16: 427–428.

9. Ugurluoglu A, Katzenschlager R, Ahmadi R et al.
Ultrasound guided compression therapy in 134 pa-
tients with iatrogenic pseudo-aneurysms: advantage
of routine duplex ultrasound control of the puncture
site following transfemoral catheterization. Vasa,
1997; 26: 110–116.

10. Liau CS, Ho FM, Chen MF, Lee YT. Treatment of
iatrogenic femoral artery pseudoaneurysm with per-
cutaneous thrombin injection. J Vasc Surg, 1997; 26:
18–23.

11. Pezzullo JA, Dupuy DE, Cronan JJ. Percutaneous in-
jection of thrombin for the treatment of pseudoaneu-
rysms after catheterization: an alternative to sono-
graphically guided compression. Am J Roentgenol,
2000; 175: 1035–1040.

12. Lennox AF, Delis KT, Szendro G, Griffin MB, Nico-
laides AN, Cheshire NJ. Duplex-guided thrombin in-
jection for iatrogenic femoral artery pseudoaneurysm
is effective even in anticoagulated patients. Br J Surg,
2000; 87: 796–801.

13. Paulson EK, Sheafor DH, Kliewer MA et al. Treat-
ment of iatrogenic femoral arterial pseudoaneurysms:
comparison of US-guided thrombin injection with
compression repair. Radiology, 2000; 215: 403–408.

14. Kang SS, Labropoulos N, Mansour MA et al. Ex-
panded indications for ultrasound-guided thrombin
injection of pseudoaneurysms. J Vasc Surg, 2000; 31:
289–298.

15. Brophy DP, Sheiman RG, Amatulle P, Akbari CM.
Iatrogenic femoral pseudoaneurysms: thrombin in-
jection after failed US-guided compression. Radiology,
2000; 214: 278–282.

16. Kang SS, Labropoulos N, Mansour MA, Baker WH.
Percutaneous ultrasound guided thrombin injection:
a new method for treating postcatheterization femoral
pseudoaneurysms. J Vasc Surg, 1998; 27: 1032–1038.


