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Introduction

Patients presenting with peripheral arterial disease
have been well documented to be at an increased risk
for cardiovascular morbidity and mortality with my-
ocardial infarction and stroke accounting for the ma-
jority of deaths (1). More importantly, subjects in
the most severe spectrum of this condition, namely
critical limb ischemia (CLI) have been shown to be
in an excessive risk for vascular death with a remark-
ably high mortality rate of 25% after only 1 year of
follow-up (2). notably, only 45% of these subjects
will be alive and without amputation after the same
time period. It is therefore expected that these patients
are usually compromised and present a high operative

risk in case of an attempted revascularization procedure
(2). on the other hand, endovascular techniques are
frequently non-feasible due to various reasons, mainly
unfavourable distribution of arterial lesions and/or
severe renal impairment rendering the use of contrast
agents unsafe. In this instance, surgical arterial re-
construction could be the only therapeutic option in
order to achieve limb salvage, while in case the patient
is judged too fragile to undergo complex revascular-
ization procedures, primary amputation may be fa-
vored as a more rational and comforting approach.

general anesthesia (ga) confers a high risk for
cardiovascular complications in patients with severe
cardiac comorbidities, while subjects with pulmonary
conditions can be very difficult to wean from post-
operative ventilation. on the other hand, regional
anesthesia (ra) may result in severe hypotension and
shock in patients with systolic or diastolic heart dys-
function and a low ejection fraction, due to its va-
sodilatory effect which reduces peripheral resistance
(3). Patient specific variables (i.e. unstable angina,
severe arrhythmias or valvular disease, Chronic ob-
structive Pulmonary disease-CoPd, oxygen depend-

G Chir Vol. 39 - n. 2 - pp. 77-81
March-April 2018

The use of local anesthesia to perform lower limb revascularization 
in the fragile patient with critical limb ischemia

N. KONTOPODIS1, A. PAPAIOANNOU2, E. TAVLAS1, G. PAPADOPOULOS1, 
S. LIOUDAKI1, K. TZIRAKIS3,4, C.V. IOANNOU1

suMMary: The use of local anesthesia to perform lower limb
revascularization in the fragile patient with critical limb is-
chemia.

n. KonToPodIs, a. PaPaIoannou, e. TaVLas, g. PaPadoPouLos,
s. LIoudaKI, K. TzIraKIs, C.V. Ioannou

Patients with critical limb ischemia are usually compromised, fre-
quently making administration of general or regional anesthesia pro-

Key words: Limb salvage - Perioperative risk - Local anesthesia..

blematic. We treated 3 fragile patients presenting contraindications to
undertake traditional anesthetic techniques for lower limb revascula-
rization, in whom local anesthesia with conscious sedation was used to
complete the operation. An axillo-bifemoral, a unilateral axillo-femo-
ral and a femoro-femoral bypass were performed. Procedure was une-
ventful in all three cases despite the coexistence of specific surgical chal-
lenges (distal anastomosis at the profunda in two cases, redo surgery
and scarred groin in the third). Surgical revascularization under local
anesthesia may be considered in selected high risk patients.

1 Vascular Surgery Unit, Department of Cardiothoracic and Vascular Surgery,
University of Crete Medical School, Heraklion, Crete, Greece
2 Anesthesiology Department, University of Crete Medical School, 
Heraklion, Crete, Greece 
3 Biomechanics Laboratory, Department of Mechanical Engineering,
Technological Educational Institute of Crete, Crete, Greece
4 Institute of Applied Mathematics, Foundation for Research 
and Technology, Irakleion, Crete, Greece

Corresponding author: Nikolaos Kontopodis, e-mail: kontopodisn@yahoo.gr

© Copyright 2018, CIC  Edizioni Internazionali, Roma

original article

Riv. Chirurgia 3/18-1b.qxp_.  20/04/18  13:07  Pagina 77

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



78

N. Kontopodis et al.

ence, sleep apnea, etc) as well as procedural factors
(i.e. aortic or other major vascular surgery, prolonged
procedures with large fluid shifts or blood loss) have
been related with an increased risk for complications
after general or regional anesthesia and are all very
prevalent among patients undergoing revascularization
procedures for CLI (3). we have treated 3 fragile pa-
tients presenting CLI due to aorto-iliac occlusion,
performing an arterial bypass under local anesthesia
(La) and conscious sedation and we briefly describe
these cases to indicate the feasibility of the method.

Brief description of cases

Case 1
a 75-year old male patient presented with ischemic

rest pain in both lower limbs which started before 1
month. From the clinical examination, palpable pulses
were absent in the femoral, popliteal and peripheral
arteries while the ankle Brachial Index (aBI) was 0.2
and 0.3 in the left and right lower limbs respectively.
he was a heavy smoker (>100 pack/years) with a med-
ical history of severe CoPd. spirometry indicated a
FeV 1<1lt. Moreover he was under Coumadin for a
prosthetic aortic valve and he had a low ejection frac-
tion of 30% as indicated by the preoperative cardiac
ultrasound. CT angiography (CTa) indicated a small
abdominal aortic aneurysm, 3cm of maximum diam-
eter, occlusion of the common and external iliac ar-
teries at the left and occlusion of the external iliac ar-
tery at the right side (Transatlantic Inter-society Con-
sensus document-TasC d lesions). Common femoral
arteries were patent but severely calcified. superficial
femoral arteries presented multi-level atherosclerotic
lesions in both sides. The patient was classified as
american society of anesthesiologists (asa) 4. Mainly
due to his severely impaired respiratory function he
was deemed very high risk for ga and intubation,
while the cardiac dysfunction and the need for anti-
coagulation would make him a high risk patient for
administration of ra. Therefore, it was decided to
proceed with an axillo-bifemoral bypass under La.
during the procedure conscious sedation with
dexmedetomidine was administered. Lidocaine 1%
was used during preparation of axillary and femoral
arteries while Tumuscent anesthesia was used to make
the subcutaneous tunnel. an ePTFe ringed 7mm
graft was inserted which was anastomosed to the ax-
illary artery proximally and the deep femoral arteries
distally. an endarterectomy of the femoral arteries

was necessary before distal anastomoses could be con-
structed. Total procedural time from skin incision to
completion of the procedure was 105 min. In total
the patient received 400mg of lidocaine. Postproce-
durally, the aBI increased to 0.6 in both limbs and
the patient reported significant clinical improvement
with absence of rest pain and a walking capacity of
about 200m. he was discharged at the 6th postoper-
ative day.

Case 2
a 91-year old female patient was admitted to the

emergency department because of rest pain with con-
comitant ischemic minor tissue loss of the 5th toe at
the right side. Palpable pulses were absent at all levels
in both lower limbs while the aBI was measured 0.3
at the left side and there was no detectable arterial
flow at the right ankle. The patient had severe asthma
under medication with bronchodilators, coronary ar-
tery disease and atrial fibrillation. she had been re-
cently hospitalized and discharged 10 days prior to
this admission for lower respiratory tract infection.
at the time of presentation, she was not on anticoag-
ulants but she was taking clopidogrel. The patient
underwent a digital subtraction angiographgy which
revealed infrarenal aortic, common and external iliac
and common femoral arteries occlusion bilaterally
(TasC d). superficial femoral artery (sFa) was oc-
cluded at the right side while the profunda femoral
artery (PFa) was patent through collateral network.
The patient was categorized as asa 4 and judged
unfit for ga, while ra was contraindicated due to
antiplatelet therapy with clopidogrel. In this case a
right axillo-femoral bypass was performed to the right
PFa with an ePTFe 8-5mm graft. again lidocaine
1% and Tumuscent anesthesia were used to prepare
inflow/outflow arteries and perform the subcutaneous
tunnel respectively. The use of sedation was not nec-
essary and only analgesia with paracetamol and tra-
madol was administered. Total dose of lidocaine was
280mg while total procedural time was 80min. Post-
operatively, an aBI 0.6 was recorded. Patient reported
subsidence of rest pain while the toe ulcer progressively
healed. The patient was discharged at the 9th postop-
erative day.

Case 3
a 69-year old patient was admitted to the cardi-

ology department to undergo coronary angiography.
he had undergone Coronary artery Bypass grafting
(CaBg) and Percutaneous Coronary Intervention
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(PCI) in the past and had a defibrillator implanted 8
months ago. he had systolic and diastolic cardiac
dysfunction with an ejection fraction of about 20%
while he was also on coumadin. Moreover, he had a
unilateral right aorto-femoral bypass which had been
performed 8 years ago. during coronary angiography
the patient reported sudden onset of left lower limb
pain and numbness after multiple attempts to advance
a wire via the left femoral artery. Clinical examination
revealed a cold and pale limb without pulses while
arterial flow was absent after examination with a hand-
held doppler. Immediately a CTa was performed
which revealed a dissection at the level of the left CIa
which caused thrombosis of the latter and the infra-
renal aorta just proximal to the aortic bifurcation.
The previous right aorto-femoral bypass was patent.
Inr at that time was 2.1. The patient was categorized
as asa 4. subsequently, he underwent a femoro-
femoral bypass from the right to the left common
femoral artery with an ePTFe 7mm graft. Lidocaine
1% was used to prepare the femoral arteries and sub-
cutaneous tunnel with a total dose of 260mg. Con-
scious sedation with dexmedetomidine was also used.
Total procedural time was 60min and immediately
post-operatively arterial inflow was restored and aBI
was measured 0.75 at the left side. The patient was
transferred to the cardiology intensive care unit where
he remained for 24hours. he was discharged at the
8th postoperative day.

Discussion

Vascular reconstruction for CLI carries a significant
risk for morbidity and mortality for both procedural
(blood loss, fluid shifts, prolonged ischemic and pro-
cedural times, reperfusion injury) and patient-specific
risk factors (compromised subjects with multiple car-
diovascular and respiratory comorbidities) (3). These
patients represent a great challenge regarding their
anesthetic management. For example, the cardiode-
pressant effects of general anesthetics can severely
compromise cardiac function. Furthermore, ga is to
be avoided in patients with impaired cardiorespiratory
reserve, due to possible difficulty to wean the patient
postoperatively. The option of neuraxial anesthesia
is not always feasible, as is the case in recent use of
anticoagulants or clopidogrel, while in patients with
severely impaired cardiac contractility and low ejection
fraction, sympathetic denervation can cause significant
hypotension. Moreover these techniques cannot ad-

equately anesthetize patients during various proce-
dures, the axillo-femoral bypass included. In such oc-
casions the use of La with or without sedation has
been previously reported in the literature but data
are scarce as can be seen in Table 1. specifically, we
were able to identify only 5 published cases of axillo-
femoral bypass and 9 cases of femoro-femoral bypass
performed under La (4-9). These previous reports
indicate feasibility of this technique in selected cases.
The patients presented in the current study seem to
have required somewhat more complex procedures
than those earlier reported. Patients from previous
publications mainly had straightforward reconstruc-
tions while in our series 2 out of 3 patients had severe
femoral artery calcification and required additional
endarterectomy while the distal anastomoses were
performed in the profunda rather than in the common
femoral artery. The 3rd patient had a previous aorto-
femoral bypass and therefore a previously operated
scarred groin making the procedure technically more
challenging. These factors did not seem to have pro-
longed procedural times (105min for Case 1 axillo-
bifemoral, 80min for Case 2 axillo-femoral and 60min
for Case 3 femoro-femoral bypass) which is an im-
portant variable when the operation is being performed
under La.

In 2 out of 3 cases, conscious sedation with
dexmedetomidine had been used as an adjunct to La
in order to assist patient comfort and allow completion
of the procedure without the need for intubation.
This agent is usually indicated as a continuous infusion
for short term sedation of intubated and mechanically
ventilated patients in an ICu setting (7). Its off-label
use as an adjunct to La during vascular procedures
has been only scarcely reported in the previous liter-
ature (7). Its anxiolytic, hypnotic and analgesic action
in the absence of a significant respiratory depressant
effect can be particularly useful in occasions like those
presented here. Furthermore, its use may also have
allowed us to limit dosage of lidocaine administered
intraoperatively into its safe therapeutic range.
dexmedetomine is reported to provide hemodynamic
stability during anesthesia and reliable control of heart
rate and blood pressure during surgical stimuli (10).
on the other hand, a2 – adrenoreceptor agonist can
induce bradycardia and hypotension (10). In the de-
scribed cases, the administration of half the recom-
mended loading dose (0.5 instead of 1 mcg/kg/h in
10 min) and the incremental titration of the contin-
uous infusion (0.8 -1.2 mcg/kg/h) provided hemo-
dynamic stability to both patients.
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Conclusion

revascularization for CLI in fragile patients judged
unfit to receive either general or regional anesthesia
can be successfully and safely performed under local
anesthesia with or without adjunctive conscious se-
dation in selected cases.
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