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Abstract: For an active, ambulant patient with critical, lower limb ischemia, amputation can
lead to a poor quality of life. A small group of older people with critical limb ischemia are con-
sidered at high risk for revascularization under conventional anesthesia owing to their comorbid
conditions. In these cases, when endovascular therapy is not an option, the decision to amputate
or revascularize presents a dilemma, especially in ambulant patients. In this article, we present
2 cases in which the individuals had diabetic foot gangrene, rest pain, and multiple comorbidi-
ties, and were unfit to undergo conventional anesthesia. In addition, they had severe aortoiliac
occlusive disease, which cannot be managed by endovascular methods. Both patients were liv-
ing independently and were ambulant before their foot ulcer and ischemia. They underwent an
axillofemoral bypass under local anesthesia. The postoperative course was uneventful. After a
3-year follow-up, both patients continue to be ambulant and have no complaints. With selective
use of local anesthetic techniques, surgical teamwork to shorten the procedure time, and close
meticulous postoperative care, an axillofemoral bypass can enable limb salvage for ambulant
patients who are considered unfit for conventional anesthesia.
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Introduction

The procedure used to treat critical lower limb ischemia is mainly dependent on a
patient’s fitness for conventional anesthesia, especially when the arterial pathology is
not amenable to endovascular management. Unfortunately, a few older patients with
critical lower limb ischemia have associated comorbidities that make them unfit for
conventional anesthesia.! Usually, those patients are treated by amputation, despite
the possible negative effects on the independence and quality of life of the patient. In
this article, we present a study of 2 individuals who had diabetic foot gangrene, rest
pain, and multiple comorbidities that made them unfit to undergo general anesthesia
(GA). Axillofemoral (Ax-Fem) bypass was performed under local anesthesia (LA). In
both patients, limb salvage was successfully achieved. After a 3-year follow-up, both
patients maintain full ambulatory function and patent grafts. We reviewed the literature
on this subject and found no reports of performing an Ax-Fem bypass with only LA.

Case |

The patient was a 53-year-old man who was a heavy smoker and a diabetic on insulin.
He had coronary artery disease and severe peripheral arterial disease. He presented
with severe bilateral, lower limb ischemia, with absent femoral and distal pulses in
both lower limbs. The right and left ankle brachial indices (ABIs) were 0.4 and 0.3,
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respectively. An angiogram revealed complete occlusion of
the infrarenal aorta and iliac arteries, with patent femoral and
distal arteries bilaterally (Figure 1). His infrainguinal arter-
ies were normal in appearance. The patient had undergone
a coronary artery bypass 5 years earlier and then multiple
cardiac catheterizations and stenting for recurrent chest
pain. A cardiology evaluation that included a stress test was
aborted because the patient developed severe chest pain
with significant changes in the electrocardiogram during
the procedure. Subsequent nuclear studies confirmed fixed
cardiac defects.

Case 2

The patient was a 63-year-old man who was hypertensive
and a diabetic on insulin. He had coronary artery disease that
had been treated with multiple cardiac catheterizations and
stenting and had severe bilateral peripheral artery disease. He
was being conservatively treated for bilateral carotid artery
stenosis. A year earlier, he presented with bilateral lower limb
ischemia and left foot toes infection. Angiogram showed
severe aortoiliac occlusive disease. He had bilateral com-
mon iliac angioplasty and stenting, followed by amputation
of his infected toes. His left foot healed completely. On this
admission, he presented with sepsis that had resulted from
wet gangrene of his right forefoot. He had absent femoral and
distal pulses with bilateral ABIs of 0.3. After an emergency
metatarsal amputation under ankle block, he was transferred

Figure | Angiogram of the case | patient showing complete occlusion of
infrarenal aorta.

to intensive care unit (ICU) for postoperative monitoring
and discharged to the ward after the third day. Computerized
tomography angiogram and angiography revealed complete
occlusion of the infrarenal aorta and iliac arteries, with
patent femoral and distal arteries bilaterally (Figure 2). A
cardiac evaluation revealed that he had an ejection fraction
of 25%-30% and left ventricular dilatation with multiple
wall abnormalities.

The cardiologist labeled both patients as at a high risk of
mortality if they were to undergo a procedure under GA, as
determined by the American College of Cardiology/American
Heart Association risk stratification guidelines.! In addition,
the anesthesiologist labeled them as ASA 4 class. The patients
were thin, ambulatory, and worked at desk jobs to support
their families. Both patients refused to consider amputation
as an option and demanded to be discharged if there were
no other alternatives. The vascular surgery, anesthesia, car-
diology, and ICU consultant teams discussed the cases and
decided to perform an Ax-Fem bypass under LA with close
perioperative and postoperative intensive monitoring. After
the procedure and its risks were discussed with the patients,
they consented for the bypass to be performed.

Procedures

The first patient weighed 65 kg, was 170 cm tall, and had a
body mass index (BMI) of 22.5. The second patient weighed
62 kg, was 167 cm tall, and had a BMI of 22.2. Both had
normal liver and renal functions. The same procedural steps
and anesthesia were used for both patients. Central vein and
radial arterial lines were inserted. Exposure and control of
the right axillary and the 2 femoral arteries were performed
simultaneously after slow infiltration of a 1:1 mixture of 2%
lignocaine and 0.25% bupivicaine. This same mixture was
used for the entire procedure. Epinephrine was not added to

Figure 2 Computerized tomography angiogram A) and angiography B) of case 2
patient showing complete occlusion of infrarenal aorta with reconstitution at femoral
vessels, and occluded iliac stents B).
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Surgical revascularization with local anesthesia

the anesthesia because it could have caused vasoconstric-
tion of the femoral or axillary arteries. An 8-mm ringed
Gortex graft with a premade femoral bifurcation was used.
After the graft was anastomosed to the axillary artery, the
subcutaneous tissue of the tunnel area was infiltrated with
LA in a 2 cm width from the groin to the axillary wound.
The Atrium vascular tunneler system was chosen for both
patients because it had several advantages. It had a pointed
tip and a long handle, providing excellent control and easy
passage through the subcutaneous tissue. In addition, the
tip had different sizes to accommodate the graft diameter
used. The graft was tunneled using a tunneler with an 8 mm
tip, followed by bilateral femoral anastomosis. One patient
(case 1) had a total of 80 mL of LA, whereas the other patient
(case 2) had 100 mL. As determined by each patient’s weight,
the total amount of LA, 100 mL, 2% lignocaine (325 mg) or
0.25% bupivicaine (43 mg), did not exceed the maximum
dose. Neither patient developed the signs of LA toxicity,
which can include lightheadedness, tinnitus, or circumoral
and tongue numbness. Because both patients were awake and
did not complain of any problems, the anesthetist did not have
the local anesthetic plasma levels measured. The operative
procedure time was 110140 minutes, and the patients were
hemodynamically stable during the perioperative period.
A small dose of Midazolam was used in the second patient
when he became restless for a short period of time, which
accounts for the longer operative time and the greater amount
of LA (100 mL). At the end of the procedure, both patients
had palpable pedal pulses. They were transferred to the ICU
and remained stable there for 3 days, then transferred to
the ward. Ten days after the procedure, the first patient was
ambulatory and discharged. He was examined during a close
outpatient follow-up. The amputation stump of the second
patient started to heal with good granulation tissue (Figure 3).
Two weeks after the procedure, he underwent a skin graft
under tumescent anesthesia. The stump healed completely,

Figure 3 Case 2, right foot stump with good granulation tissue 10 days post bypass
A). The left foot with previous toes amputation B).

and he started ambulating with custom-made shoes. He was
discharged 4 weeks after the bypass procedure.

Discussion

Medical advances are enabling people with chronic diseases to
live longer, and the majority of them maintain a good quality
of life.* Because of the high prevalence of diabetes mellitus
and peripheral arterial disease, foot complications and critical
lower limb ischemia are among the most common reasons
for hospital admissions. Most of these patients have chronic
diseases (eg, coronary artery disease, hypertension, renal, or
respiratory impairment) that give them a poor life expectancy
and place them at a high risk for surgical revascularization
under conventional anesthesia.? The majority of perioperative
and postoperative mortalities are due to cardiac complica-
tions.?**"# In patients who are bedridden and terminally ill, and
have extensive foot or leg gangrene, with obliteration of all
normal runoff arteries in the calf or foot as assessed by good
quality angiography or surgical exploration,®® the decision
to amputate is usually straightforward. The dilemma comes
when the patient is ambulant, independent, and at high risk
for conventional anesthesia. It is universally agreed that limb
salvage in an ambulant patient is important for maintaining
independence and quality of life.** In addition, major amputa-
tions have a high mortality, morbidity, and health care cost.*
Choosing the type of anesthesia depends on a number of fac-
tors. For regional or LA, the nature of the surgical procedure,
the patient’s comorbidities (eg, mental status), and the skill
of the anesthesia and surgical teams should be considered.'’
The decision must be made on case-by-case basis. The car-
diologists’ preoperative assessment must be integrated by
the anesthesia and surgical teams.! Epidural anesthesia has
less perioperative and postoperative complications than GA
but is associated with a risk of hypotension that may not be
tolerated by certain high-risk patients.®’ In addition, vascular
patients are often on chronic use of acetylsalicylic acid, clopi-
dogrel, or coumadin. As well, intravenous heparin is usually
administered intraoperatively. All of these can lead to epidural
hematoma.!® LA, nerve blocks, and sedation for infrainguinal
bypasses were reported to have acceptable complication rates
in high-risk patients."%® In patients with aortoiliac occlusive
disease not amenable to endovascular intervention, aorto-
bifemoral bypass (ABF) is the standard surgical procedure
because of its proven long-term effectiveness.>!'> When an
ABF procedure is not an option for those who are at high
risk, have a hostile abdomen, or have lesions not amenable to
endovascular management, an extra-anatomic bypass, mainly
Ax-Fem, is an acceptable alternative.>!'"'¢ Although Ax-Fem
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bypass is less invasive, and requires a shorter procedure time
than ABF, when GA is used it has a reported mortality of
1.7%—-16% depending on the indication of the procedure.’ The
Ax-Fem bypass carries a peculiar challenge when compared
with infrainguinal bypass because nerve blocks are not help-
ful in the area of the axillary dissection and graft tunneling.
On reviewing the literature, we found that only 1 study used
LA for an Ax-Fem bypass. However, it was performed with
femoral nerve blocks and sedation.’ In our report, only LA
was used in 1 patient, and 1 dose of sedation was used in
the other.

In conclusion, we believe that in certain high-risk patients
who are ambulant, independent, and with critical lower limb
ischemia due to aortoiliac occlusive disease not amenable to
endovascular management, Ax-Fem bypass under LA is a
viable option for limb salvage. Patient selection, teamwork
between the different medical teams, the presence of 2 vas-
cular surgeons’ teams operating simultaneously to shorten the
procedure time, and perioperative and postoperative intensive
care monitoring are mandatory considerations.
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