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Abstract:

Patients with Popliteal Artery Aneyrysm (PAA) may present, quite often, with Acute Limb Ischaemia (ALI) and despite treat-
ment the risk of amputation remains high due to compromised run-off vessels. Sufficient evidence regarding the tech-
niques to improve the run-off vessels in acute settings remains scarce with literature being inconclusive so far. Herein, we
report a case of ALl on the background of PAA which was treated in a stepwise approach. The PAA was initially excluded by
open repair through a posterior approach followed by run-off vessel restoration through a combination of endovascular
techniques. Procedure was successful and highlights the importance of research of the new available techniques through

a multidisciplinary team.
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INTRODUCTION

A significant proportion of patients with Popliteal Artery An-
eurysm (PAA) may present acutely with limb ischaemia. Given
the acute settings, the compromised run-off vessels and the
absence of robust data from well-controlled studies to sup-
port the decision making, the current pathology remains de-
manding. Herein, we report a case of Acute Limb Ischaemia
on the background of PAA (ALI-PAA) which was treated in a
staged manner by combining open surgery and endovascular
techniques. Informed consent was obtained from the patient
before publishing images and history; therefore, approval by
the institutional review board was waived.

CASE PRESENTATION

A 75-year-old female patient with 24-hours complaints of pain
and numbness in her Right Lower Limb (RLL), presented initial-
ly in a district hospital. Duplex Ultrasound Scan (DUS) revealed
a right-hand side PAA with parietal thrombus and absence of
doppler signal in her tibial vessels distally; therefore, the pa-
tient was immediately transferred as a case of ALI-PAA. Upon
presentation, a pale, slightly oedematic RLL with pulsatile mass
in the popliteal fossa was noticed. Patient referred impaired
sensory at least up to her malleoli and mild muscle weakness
affecting her toes. Monophasic arterial doppler signal was lim-
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ited respectively to peroneal. Patient denied any symptoms
of intermittent claudication or swelling, in the past. She had a
palpable Dorsalis Pedal artery (DP) in her contralateral leg and
her past medical history was significant for Atrial Fibrillation
(AF) under oral anticoagulation, dyslipidemia and epileptic
seizures. Smoking was successfully ceased five years ago. An
urgent Computed Tomography Angiography (CTA) revealed a
right-hand side PPA of 4.6cm maximum diameter with mural
thrombus. Ipsilateral tibial arteries were patent at the origin.
Although there was a beaded appearance distally with sites of
occlusion, DP reconstituted through a collateral network (Fig-
ure 1). A contralateral PPA was also present with a diameter
of less than 2cm. Following an initial 801U/Kg intravenous (1V)
bolus dose of Unfractionated Heparin (UFH), a maintenance
dose of UFH at 181U/Kg/Hr was provided through an IV infu-
sion targeting activated partial thromboplastin time (aPTT) of
46-70sec. Target was achieved through dose adjustments and
despite of absence of any significant improvement 24 hours
later, UFH pump was ceased and the patient was submitted
under general anaesthesia to open repair of her right PPA.
Through posterior approach, PPA was exposed, consequently
cross-clamped and interposition of 8mm expanded polytet-
rafluoroethylene graft (PROPATEN®, W. L. Gore & Associates,
Flagstaff, AZ, USA) was applied successfully. Upon completion,
monophasic peroneal arterial Doppler signal was still present
with no significant change in sensory and motor examination.
On the first post-operative day parenteral anticoagulation
treatment was restored with the plan for adjunctive endovas-
cular procedure. On the second postoperative day, under local
anaesthesia, the right common femoral artery was punctured.
Diagnostic digital subtractive angiography revealed the patent
graft and progressively occluded and thready tibial vessels
reflecting the preoperative CTA with distal reconstitution of
the pedal arch (Figure 2). The anterior tibial artery was en-
gaged and crossed, reaching distally to DP. Vessel preparation
was performed by Stealth 360® Orbital Atherectomy (Cardi-
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Figure 1. Preoperative Computed Tomography Angiography (CTA) of the Right Lower Limb (RLL). a) On a sagittal plane, white
arrow shows the progressively occluded Anterior Tibial Artery (ATA) with beaded appearance and multifocal calcified plaques b)
On a sagittal plane, red arrow shows the irregular popliteal lumen due to extensive mural thrombus of the aneurysm. Yellow ar-
row shows the posterior tibial and peroneal artery with appearance similar to ipsilateral ATA. c) Three-dimensional reconstruc-
tion where the green arrow shows the distal thready reconstitution of ATA through the collateral network d) Three-dimensional

reconstruction where the orange arrow shows the severe angulation of the distal popliteal artery due to aneurysm formation.
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Figure 2. Diagnostic Digital Subtractive Angiography (DSA) of the RLL, on the second postoperative day, following open repair
of the popliteal aneurysm through posterior approach. a) White arrow shows the patent interposition synthetic graft. C) Yellow

arrow shows the patent trifurcation’s orifices. c) Purple arrow shows the reconstitution of dorsalis pedis (DP) and incomplete
pedal arch through collateral.
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Figure 3. Percutaneous Transluminal Angioplasty (PTA) following the diagnostic DSA of the RLL. a) Black arrow shows balloon
angioplasty of proximal ATA b) White arrow shows balloon angioplasty of distal ATA c) Yellow arrow shows balloon angioplasty
of the mid-distal ATA d) Pink arrow shows the balloon angioplasty of superficial femoral artery at the level of Hunter’s canal.

Figure 4. Completion angiography of the RLL following PTA. a) Improved inflow and brisk flow through the interposition graft. b)
Restored perfusion of the ATA c) Sufficient opacification of DP and pedal arch.
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ovascular Systems Inc., St. Paul, MN,) through the 1.25mm
Micro Crown. Subsequently treatment was applied through
balloon angioplasty by 3x22mm Ultraverse 014 (BD Inter-
ventional, 3rd Street Tempe, AZ, USA) as well as 2.5x100mm
Coyote™, (Boston Scientific, Marlborough, MA, USA) (Figure
3a,3b,3c). Eventually, as the improvement of the inflow was
succeeded by balloon angioplasty (6x40mm Passeo-18, Bi-
otronik AG, Bulach, Switzerland) aiming at a significant local
stenosis at the level of Hunter’s canal (Figure 3d), the com-
pletion angiography revealed brisk flow to the DP (Figure 4).
Clinical examination was significant for a palpable right DP.
Although numbness and motor deficit of toes persisted there
was no evidence supporting compartment syndrome. Given
the history of AF, oral anticoagulation was reinstituted with a
3-month addition of Clopidogrel 75mg. The patient gradually
convalesced uneventfully and regained complete function. At
3 months follow-up, patient denied any limb-relating symp-
toms, the graft was patent on Duplex Scan with palpable DP.
Surveillance at 6months interval will continue, monitoring her
contralateral PPA.

DISCUSSION

PAA has been reported as a rare disease, albeit the most com-
mon peripheral aneurysm. In almost 30 percent of the cases
the presentation may be acute with symptoms of thrombo-
sis and despite treatment the risk of amputation is reported
as high as 14%?. The reason of the acute limb ischaemia may
be the PAA thrombosis or distal embolisation or combination
of them. Given the extensive mural PAA thrombus, the di-
minished collateral and the occupied tibial arteries through
chronic distal embolization, the caused ALI may be severe and
very challenging to treat specially in acute and out-of-hours
settings?. In our case a narrow lumen inside the PAA of the
affected limb was preserved upon presentation. However,
the distal tibial arteries had been progressively packed with
emboli in combination with multifocal calcified stenoses
which in fact “helped” to preserve the pedal arch. A recent
Vascunet report, showed that there is significant variability
in the approach of PAA3 calling the physicians to reconsider
the endovascular repair (ER). Beuschel et al. conducted a sys-
tematic review and metanalysis of treatment and natural his-
tory of PAAs showing that open repair (OR) is more durable
than ER®. Based on that study the Society of Vascular Surgery
(SVS) published guidelines® dedicated to PAAs were although
they do not recommend against ER, as the European Society
of Vascular Surgery did with the guidelines on ALI®, they rec-
ommend that the management of ALI-PAA should be based
on the severity of ALl on presentation. More specifically, SVS
recommend thrombolysis or pharmacomechanical interven-
tion (PMI) to improve the runoff vessels for patients with mild
or moderate ALl (Rutherford | and Ila) and prompt OR or ER
with adjunctive thromboembolectomy (TEE) or PMI for se-
vere ALl (Rutherford Ilb). There is a controversy in literature
regarding the preoperative thrombolysis (PT) with Kropman
et al reporting no significant benefit on amputation rate by
analysing data of 895 ALI-PAA cases! and on the other hand
Ravn et al. reported significantly better results for PT on 235

ALI-PAA patients; however both of these studies lack of data
regarding the severity of ischaemia. More recent studies fo-
cusing on the intraoperative thrombolysis (IT) during OR in
ALI-PAA showed improved outcomes’®. The complexity of the
ALI-PAA management is reflected in the compromised run-off.
In our case, a potential tibial TEE through medial approach
would cause more damage than outflow restoration given the
beaded, calcified appearance as well as the size of the vessels.
On the other hand, given the thrombotic burden of the PAA,
any endovascular intervention prior to aneurysm exclusion
would pose the risk of further embolic events’. Therefore, we
chose the posterior approach to exclude the aneurysm with
the least insult and on a second stage improve the outflow
through endovascular approach. Any potential delay between
the stages would have risked the bypass, hence a good col-
laboration in a multidisciplinary team is crucial. As far as we
are concerned, this is the first report in English literature of a
staged approach to treat ALI-PAA, where initial OR excluded
the PAA and subsequently endovascular techniques safely re-
stored the run-off.

CONCLUSION

Treatment of ALI-PAA may be challenging. Versatility and great
collaboration in a multidisciplinary team provide the best out-
come.
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