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Femoral Pseudoaneurysms

ABSTRACT

Introduction: Arterial pseudoaneurysms are well known iatrogenic
complication of percutaneous angiographic or interventional
vascular procedures. In the past, the definitive treatment option
was open surgical repair which is a relatively invasive procedure. In
the last few years, Ultrasound (US) guided percutaneous thrombin
injection has been gaining popularity as definitive treatment of
pseudoaneurysms.

Aim: To evaluate efficacy and safety of US guided percutaneous
injection of thrombin for treatment of iatrogenic femoral
pseudoanurysms at a tertiary care interventional radiological and
cardiology centre.

Materials and Methods: A retrospective analysis was conducted
on 38 consecutive patients, diagnosed to have iatrogenic femoral
artery pseudoaneurysms by Doppler study, in the period from
Jan 2013 to Jun 2016. All these patients were treated by US
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guided percutaneous injection of thrombin solution inside the
pseudoaneurysm sac till contents became echogenic and flow
inside the pseudoaneurysm stopped completely. One month further
follow up in all these patients was done.

Results: The dose of thrombin injected varied from 200-1000
IlU (mean 300 IU). Immediate thrombosis was seen in all the
pseusdoaneurysms. Follow up at 24-48 hours showed complete
thrombosis and regression of pseudoaneurysm in all the patients
except onein whom a small residual sac was seen which thrombosed
completely on second thrombin injection. Further follow up at
one month showed regression of aneurysms in all the cases. No
significant post procedural clinically significant complications were
seen in any of the patients.

Conclusion: US guided percutaneous thrombin injection is a

highly successful and safe procedure for the treatment of iatrogenic
femoral pseudoaneurysms.
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INTRODUCTION

A pseudoaneurysm is a contained rupture of an artery into the
surrounding tissue. It is characterized by lack of true vascular
wall and is surrounded by connective tissue. Post angiographic
iatrogenic pseudoaneurysms are becoming increasingly common
due to increasing use of endovascular diagnostic and interventional
procedures. The prevalence rates has been variously described in
literature, ranging from approximately 0.2 to 5% [1,2]. If untreated,
the pseudoaneurysms may cause various complications; the
most dreaded being rupture [3-5]. Previously, open surgical repair
was the gold standard of treatment. Ultrasound-guided (US)
compression was introduced as a treatment option and more
recently, US-guided percutaneous thrombin injection is becoming
popular for treatment of pseudoaneurysms. However, there is lack
of conclusive data to assess its relevants. The aim of this study
was to evaluate safety and efficacy of this relatively new treatment
option.

MATERIALS AND METHODS

This study was undertaken at a tertiary care interventional and
cardiology centre where interventional cardiology and radiology
procedures are performed daily. This was a descriptive study based
on retrospective analysis of cases and included 38 patients who
underwent treatment of iatrogenic pseudoaneurysms during the
period from January 2013 to June 2016.

Allthese patients had undergone angiogram/ vascular intervention
through femoral arterial access and were treated by US guided
percutaneous thrombin injection. An approval of Institutional
Ethics Committee was taken and an informed consent was taken

from all these patients. No patient refused the procedure. Based
on clinical suspicion, the patients underwent Doppler imaging
which confirmed the diagnosis of pseuodaneurysm in all these
cases.

The Procedure

The procedure was performed in the Doppler room/bedside under
all the aseptic precautions. A Doppler scan was done with 5 MHz
or 7.5 MHz transducer to confirm the pseudoaneurysm, locate its
neck and target the part of pseudoaneurysm for thrombin injection.
Before giving injection, any contraindications such as gross
superficial infection, co-existent arteriovenous fistula and known
severe allergic reaction to thrombin/other drugs were assessed.
The assessment of distal flow was documented before injection
by clinical (palpation of distal pulses) and radiological (Doppler flow
characteristics) assessment.

The thrombin solution used was either from the Reliseal (Reliance
Life Sciences, Mumbai, India) or Tissel (Baxter, Gurgaon, India) kit.
The thrombin solution had to be reconstituted before using the
CaCl, solution in the kit. The reconstituted solution had strength of
500 units of thrombin per ml. The reconstituted solution was drawn
into a 1-ml syringe and the needle was changed to a 22G needle. After
cleaning the local region, with an antiseptic (Betadine and alcohol), the
tip of the needle was moved inside the sac of the pseudoaneurysm
under US visualization. Thereafter, a small volume of thrombin solution
was injected in incremental doses (0.1-0.2 ml) under image guidance.
The appearance of sac (change from hypoechic to hyperechoic
contents) and flow in the sac was checked on color Doppler US and
if there was persistent flow in the sac, the injection was repeated till
complete obliteration of flow in the sac was seen [Table/Fig-1,2].
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[Table/Fig-1]: (@) Doppler image shows pseudoaneurysm communicating with
underlying femoral artery; (b) Needle is then advanced inside the sac; Post thrombin
injection images; (c,d) showing increased echogenicity inside the pseudoaneurysm
(due to thrombus formation) and no flow within.

[Table/Fig-2]: B-mode (a) and Doppler images (b) showing pseudoaneurysm
communicating with underlying femoral artery. Post procedure images (c, d) showing
increased echogenicity inside the pseudoaneurysm (due to thrombus formation) and
no flow within.

Also, thrombin was injected in incremental small doses as mentioned
above in order to avoid accidental injection into the femoral artery. In
cases Where neck was relatively short, manual compression of femoral
artery superior to the pesudoaneurysm in neck was done by second
operator to reduce to and fro flow into the pseudoaneurysm. This
compression was maintained till contents of sac appeared completely
echogenic and further for another 4-5 minutes to allow the thrombus
to stabilize. The compression was then slowly released under real
time US guidance. Doppler assessment was done for patency of
underlying native artery and the peripheral blood flow was confirmed by
Doppler assessment. Patients were advised bed rest for 6 hours post
procedure. A follow up Doppler was then done after 24-48 hours.
Patient was then called up for follow up after one month of the
procedure when Doppler scan was repeated.

RESULTS

A total of 38 patients underwent the procedure from January 1, 2013
to June 30, 2016. The mean (+SD) age was 58 years +12. Twenty
two patients were males and 16 were females. The most common
aetiology was femoral vascular access for coronary interventions
[Table/Fig-3]. The arterial sheath used was 6F in 13 patients, 7F in
22 patients and 8F in 3 patients.

The origin of the pseudoaneurysm was from the common femoral
artery in 29 patients and superficial femoral artery in 9 patients. The
aneurysm was unilobulated in 24 patients, bilobulated in 11 patients
and more complex in 3 patients. The mean largest diameter of the
pseudoaneurysm was 3.4 cm (range 1.8-4.1cm).

The mean volume of thrombin injected was 300 IU (range 200-
1000 V). Single session of thrombin injection was successful in
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Aetiology n= 38 %
Diagnostic coronary angiography 12 38.7
Coronary Interventions 21 55.2
Peripheral Angiograms 1 2.6
Peripheral interventions 2 52
Cerebral angiograms 1 2.6
Neuro-interventions 1 2.6
Outcome n= 38
Primary success 37

Early recurrence 1
Success after second injection 1
Complications 0

[Table/Fig-4]: Outcome of the procedure (percutaneous thrombin injection).

37 patients. One patient who had a residual sac, required second
session after which it thrombosed completely. Immediate success
was seen in 38 patients; early (24 hours) partial re-canalization
was seen in one patient with large pseudoaneurysm who required
second injection of thrombin [Table/Fig-4].

The procedures were done without local anaesthesia and were
associated with mild pain during and after procedure in all the
patients. Two patients showed minimal extension of thrombus
from the pseudoaneurysm into the underlying femoral artery on
post procedure Doppler. However, no clinically detectable ischemic
event happened in these patients and follow up Doppler showed
clearance of thrombus from the femoral artery. No neuralgic
symptoms or infection was noted in any of the cases.

DISCUSSION

Vascular injury and iatrogenic pseudoaneurysms after percutaneous
vascularinterventions are one of the established complications. These
are reported more often recently due to increase in interventional
vascular procedures worldwide. The incidence is more in presence
of underlying heavily calcific arteries, presence of underlying
hypertension and aggressive post intervention heparinisation and
when improper technique of puncture or compression is used [3,4].
Though small pseudoaneurysms may thrombose spontaneously
[6,7], most of the pseudoaneurysms need to be treated because
they can cause various complications, such as neuropathy, deep vein
thrombosis or skin necrosis, progressive increase in size and more
catastrophic rupture [4,5].

Surgical repair had been the primary recommended treatment for the
pseudoaneurysms till the 1990s. However, it is an invasive procedure and
is associated with morbidity and complications and requires relatively
prolonged hospital stay [8]. Ultrasound and Doppler guided compression
also gained popularity in the last two decades and has been shown to
be a safe and cost-effective method for achieving pseudoaneurysm
thrombosis [4,9,10]. However, it has disadvantages such as long
procedure time, significant pain during compression, higher incidence of
failure in large, complex pseudoaneurysms and higher recurrence rate in
patients receiving anticoagulant therapy [11,12].

Ultrasound guided percutaneous injection of thrombin was first described
in 1980s by Cope et al., [13]. The procedure started gaining popularity in
only late 1990s after which various reports have been made describing it
to be a simple and effective procedure [14-19]. The primary success rate
in these studies varied from 93-100% and recurrence rates of 6-14 %.
Pinton et al., mentioned in their study that the result of this technique in
patients with Acute Coronary Syndrome (ACS) may be compromised
by the use of concomitant anticoagulant and antithrombotic drugs
[20]. The complication rate in various studies has also been low (1-2%)
and included allergic reactions to bovine thrombin, distal embolism and
neuralgic symptoms due to adjoining nerve compression.
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In present study, the immediate (primary) success rate was 100%. Early
recurrence was seen in only one patient (2.6%) who was successfully
treated by second injection of thrombin. No clinically evident complications
were there in any of the patients.

The present study thus strengthens the increasing evidence that
the procedure is simple, safe and has highly successful clinical
outcome. The procedure is an effective alternative to open surgical
repair which may be avoided in most cases.

LIMITATION

The limitations of present study were relatively small sample size
and retrospective nature of the study.

CONCLUSION

The study shows US-guided thrombin injection for femoral
pseudoaneurysm treatment to be a safe, quick, painless and
effective technique. It is simpler and more effective than US
guided compression and has lesser complications and morbidity
as compared to surgical treatment. Wherever feasible, US guided
thrombin injection should therefore be the initial treatment of choice
for femoral pseudoaneurysms.
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