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INTRODUCTION

Arterial disease is the most prevalent disease in the
developed world. Atherosclerotic arterial disease can
slowly progress to a clinical syndrome and the main
burden is acute ischaemic vascular events. The age-
adjusted prevalence of peripheral vascular disease
(PVD) is 12% in both men and women.* The risk
increases two- to three-fold for every 10-year
increase in age above the age of 40 years. PVD is
closely associated with cardiovascular risk factors
such as smoking, diabetes mellitus, hyperlipidaemia,
hypertension, poor renal function and increases in
homocysteine levels.>*

The most important of these risk factors are
diabetes mellitus and smoking, each with a relative risk
for PVD of three- to four-fold.?* Both C-reactive protein
and fibrinogen are strongly associated with PVD,
suggesting a role for inflammation in the pathogenesis
of PVD and may predispose these patients to a marked
increased risk of myocardial infarction, ischaemic
stroke and vascular death.®

In patients with PVD, the adjusted all-cause mortality
risk rate is increased three-fold and the cardiovascular
mortality rate is increased six-fold.® Critical limb
ischaemia (CLI) represents the most advanced stage of
PVD and is associated with high rates of cardiovascular
mortality, morbidity, diminished quality of life and major
limb amputation. Mortality rates in patients with CLI are
typically in the range of 20% by one year. Case fatalities
increase with age and, in contrast to other arterial
fields, namely coronary and cerebrovascular, where
mortality is often overestimated, death certificates
consistently underestimate the burden of acute
peripheral vascular events.

Only with experience and a high deliberate
practice volume (DPV) can one determine, firstly, if
revascularisation is technically feasible, secondly,
how co-morbid factors influence outcome and,
thirdly, which treatment modality is best suited to
the situation.
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PHARMACOTHERAPY
Potential benefits of antithrombotic therapy include
improved patency of lower extremity angioplasty/
bypass grafts and a reduction in amputations. Lipid-
lowering drugs, particularly the 3-hydroxy-3-
methylglutaryl coenzyme A (HMG CoA) reductase
inhibitors (statins), have demonstrated significant
benefit in numerous secondary prevention trials.”™
Statin therapy has been associated with decreased
peri-operative mortality in patients undergoing major
vascular surgery.*® The benefits of peri-operative cardio-
selective blocker use in vascular patients appear to
extend well beyond the period of operative stress.***?
All our patients are treated with aspirin, a statin and
a cardio-selective B-blocker peri- and post-operatively.
Post-operatively, we add clopidogrel for one year. This
‘magic bullet’ aims to reduce cardiovascular morbidity
and mortality, and failures due to thrombosis,
myointimal hyperplasia or further progression of
atherosclerosis. We have previously shown that this
treatment statistically improves the overall outcome
of high risk patients with PVD.*

INTERVENTION

Despite the increasingly complex medical and
surgical challenge associated with CLI, excellent
outcomes can still be achieved by an aggressive
policy to attempt revascularisation for all patients
who have a chance of maintaining independence,
provided that the limb is salvageable and the patient
is fit for surgery.** We have previously demonstrated
that specialised vascular care and the increasing use
of minimally-invasive techniques has significantly
lowered the peri-operative death and morbidity rates
in this high risk patient population.*

However, because of the palliative nature of CLI
treatment, although initial benefits are achievable,
the question remains as to whether these high risk
patients actually live long enough to benefit from
their revascularisation.*® In our unit, 10 year survival
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rates were 42.5% (SE 2.7%) for primary amputation
and 44.4% (SE 2.09%) for bypass surgery. However,
with advances in percutaneous minimally-invasive
techniques and the increase in the application of
endovascular therapy for arterial occlusive disease
of the lower extremities, the long-term outlook for
CLI patients is improving.

In our unit, in the last decade of the 20th century,
98% of revascularisations were performed by
bypass, with only 2% performed by angioplasty. Since
the turn of the century, 52% of revascularisations are
performed endovascularly with less than 48%
performed by bypass. The primary amputation rate
has decreased from 33% in the period 1990-2000 to
21% in the period 2001-2005.

ENDOVASCULAR TECHNIQUES
Considerable advances have been made over the
last decade in percutaneous technology for
treatment of atherosclerotic diseases in the iliac,
femoropopliteal and distal tibio-peroneal arteries.
While treatment strategies are well defined in the
ilio-femoral segment, where angioplasty and stenting
perform well in appropriately selected lesions, the
search for a durable transcatheter therapy for
femoropopliteal and distal
continues. The spectrum of treatment alternatives
to angioplasty ranges from transcatheter plaque
excision to laser ablation, rotational atherectomy,
cryoplasty, brachytherapy and stenting.*’

The success, durability and cost-effectiveness of iliac
artery stenting has been well established, with patency
rates that rival those of standard surgical procedures.
Patency rates are even comparable with aorto-bi-
femoral grafting, one of the most successful and
durable of vascular procedures.**** The presence of
poor run-off, external iliac artery disease and female
gender are independent predictors of poor outcome
after iliac stenting.® However, iliac angioplasty and
stenting has been successful even for Trans-Atlantic
Society Consensus Working Group (TASC) D lesions
and occlusions, once thought to be suitable only for
surgical reconstruction.*

Subintimal angioplasty (SIA) is increasingly being
recognised as an option in the treatment of chronic
CLI.>*22 |n this process, the subintimal space, proximal
or distal to the occlusion, is entered, traversing the
occlusion in the subintimal channel to exit
downstream in the natural lumen. This technique is
primarily effective in lengthy occlusions and the tibio-
peroneal vessels. Subintimal PTA is indicated for CLI
or in patients unfit for anaesthesia or without a
suitable venous conduit for bypass. However, it is our
first-line management in CLI.

Previous studies by our group have shown that SIA
can achieve symptomatic patency rates of 95% and a

occlusive disease

reduction in length of hospital stay by minimally-
invasive means.** The minimal invasiveness of the
procedure allows treatment of this elderly population,
the majority of whom have significant co-morbidity,
even if they have multi-level occlusive disease. We
have previously shown that SIA is equivocal to
bypass surgery in the management of CLI without
compromising limb salvage, patient survival and
subsequent vascular intervention rates, even in
lesions classified as C or D by the TASC group.***®

In our unit, four years’ survival rate is 17% higher
for SIA compared to bypass (p=0.0017, relative risk
[RR] =0.62, 95% confidence interval [CI] =0.47-
0.81). Furthermore, patients are more likely to be
discharged to their home, rather than a further
healthcare facility or nursing home, if they are treated
by SIA than if they had bypass surgery or primary
amputation, reflecting an increased ambulatory rate
and degree of independence.

Due to the fact that primary success of
femoropopliteal stenting is very high, the possibility
of coating a stent with an anti-proliferative agent may
maintain initial patency and eliminate or dramatically
reduce the need for secondary intervention. The
question of whether to stent primarily in CLI or
whether to reserve stenting for the management of
elastic recoil, dissection, perforation and thrombosis
remains unsolved.

DIABETES

The incidence of diabetes, especially type 2, in our
population is increasing as our population ages.**
Diabetes is known to be associated with increased
calcification, multi-level disease and infrapopliteal
lesions, as well as a mortality rate up to 10 times
higher than in those without diabetes.* However, it
has been shown that people with diabetes can
benefit from a bypass operation to the same degree
as those without diabetes in terms of patency and
limb salvage.?®

Although SIA has been shown to successfully
achieve recanalisation of long occluded arterial
segments,*?”? jts specific role in patients with
diabetes has not been widely studied. We found that
people with diabetes were more likely to have a
primary amputation than those without diabetes,* a
finding reflected in previous studies.?

However, in those patients deemed suitable for
revascularisation, including those with multi-level
disease and infrapopliteal lesions, there was no
statistical significant difference in the limb salvage rate
between people with diabetes and those without
diabetes. This is, again, in accordance with other
studies.?” However, we found that people with diabetes
were more likely to have an amputation after bypass
surgery than after SIA.*



For patients with diabetes, strict glycaemic control
should be mandatory prior to undergoing vascular
intervention. We perform routine measurement of
plasma HbAlc levels for all patients undergoing
vascular surgery. We have found that more than 50%
of those without diabetes presenting to our unit have
chronic hyperglycaemia as determined by plasma
HbAlc >6% and <7%. We also found that the majority
of patients with diabetes presenting for vascular
surgery have suboptimal HbAlc levels (HbAlc >7%).

Raised glucose levels in the circulation may speed
up the process of atherosclerosis through putative
mechanisms, such as oxidative stress and protein
glycation of vessel walls.* In patients with diabetes,
reducing plasma HbAlc levels by tight glycaemic
control lowers the risk of subsequent microvascular
disease. However, the relation of reduced HbAlc
levels with macrovascular outcomes (e.g. stroke,
ischaemic heart disease, PVD) is less clear.®?

Studies have concluded that a progressive relation
between glucose concentrations and cardiovascular
disease extends below the current threshold used to
define diabetes mellitus.**** Therefore, patients who do
not have diabetes with suboptimal HbAlc levels may
have a level of dysglycaemia that may not meet the
criteria for a diagnosis of diabetes mellitus, but may
still contribute to an adverse post-operative outcome.

In a study to determine whether or not patients
with diabetes and those without diabetes with
suboptimal HbAlc levels had a worse post-operative
outcome than those patients with optimal HbAlc
levels in a vascular surgical population, we found that
both non-diabetes and diabetes patients with
suboptimal HbAlc levels had a higher incidence of
30-day post-operative morbidity, compared to non-
diabetes and diabetes patients with optimal HbAlc
levels. Multivariate analysis revealed that, in non-
diabetic patients, a plasma HbAl1c >6% and <7% was
a significant independent predictor of overall 30 day
morbidity. A suboptimal HbAlc level, therefore, may
have prognostic significance in patients without
diabetes undergoing vascular surgery.

ALTERNATIVE TREATMENT
MODALITIES

In light of the poor long-term outcome associated with
primary amputation, we have successfully introduced
treatments for patients unsuitable for either SIA or
bypass and in whom amputation would previously have
been inevitable.

Our initial experience with non-operative
management of CLI using a mechanical sequential
compression device (ArtAssist) mirrors the experience
of other centres using similar devices,** and has
allowed limb salvage and reduced hospital stay in
patients with no option of revascularisation.
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CONCLUSION

We have shown that significant improvements in
salvaging limbs are possible with high DPVs. Although
some authors have voiced concerns that, in this high
risk cohort, an inverse relationship may actually exist
between limb salvage and survival, we have shown
that, in our practice, a judicious approach to high risk
revascularisation can result in significant improvement
in long-term survival.

The danger with management of CLI is that
treatment can be focused on graft and limb, with only
modest understanding of the effects of treatment on
patient morbidity, function and long-term survival.
Only with specialist vascular training and deliberate
practice can one appreciate that endovascular
therapy and open vascular surgery have advantages
and disadvantages.

A single therapeutic option is rarely ideal for all
patients. Only a vascular and endovascular specialist,
who is expert in both techniques, can appreciate
which technique to use, how to combine modalities
for hybrid techniques, what alternatives are available
when neither technique is applicable and how to
optimise overall care.

The evolution of endovascular therapy over the last
decade has led to the development of simpler, safer
and more durable techniques for limb salvage. Exciting
developments in the areas of drug-eluting stents, stem
cell therapy, angiogenesis and nanotechnology will
undoubtedly bring solutions for patients with long SFA
occlusions and durable results for patients with limb-
threatening ischaemia.
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