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Background
Despite multiple manuscripts and textbook chapters
detailing the beneficial results of intensive atheroscle-
rosis management in patients with peripheral arterial
disease (PAD) patients still remain undertreated in com-
parison to established guidelines.1,2 Fortunately, many
vascular surgeons are now realizing the importance of
statin therapy for lipid control.3 Recently it is becom-
ing clear that statins also have benefit, in the prevention
of recurrent stenosis following endarterectomy, and
angioplasty; in reducing cardiac complications follow-
ing cardiac and non-cardiac vascular surgery; in
improving walking distance; and in improving infrain-
guinal graft patency. Statins may also prove beneficial
in the prevention of colon cancer, Alzheimer's disease,
and osteoporosis (all disease frequently seen concur-
rently with peripheral arterial disease). As such it is
becoming all the more imperative that vascular sur-
geons remain informed about research initiatives related
to statin use and lipid management in general.

Statins and Improved Perioperative Mortality
Based on evidence that statins may have benefit in
reducing early ischemic events following acute coro-
nary syndromes,4 investigators began to evaluate whether
similar reductions in cardiac morbidity could be
achieved with statins in the vascular patient.

The Statins for Risk Reduction in Surgery (StaRRS)
study is a retrospective study that recorded patient char-
acteristics, past medical history, and admission
medications on all patients undergoing carotid
endarterectomy, aortic surgery, or lower extremity revas-
cularization over a 2-year period (January 1999 to
December 2000) at a tertiary referral center.5

Complications occurred in 157 of 1,163 eligible hos-
pitalizations and were significantly fewer in patients
receiving statins (9.9%) than in those not receiving
statins (16.5%, p = .001). The difference was mostly
accounted for by reductions in myocardial ischemia
and congestive heart failure. After adjusting for other
significant predictors of perioperative complications
(age, gender, type of surgery, emergent surgery, left
ventricular dysfunction, and diabetes mellitus), statins
still conferred a highly significant protective effect
(odds ratio [OR] 0.52, p = .001).

Kertai and colleagues studied 570 patients (mean age
69 ± 9 years, 486 males) who underwent abdominal
aortic aneurysm (AAA) surgery between 1991 and
2001.6 The main outcome was a composite of periop-
erative mortality and MI within 30 days of surgery.
Perioperative mortality or MI occurred in 51 (8.9%)
patients. The incidence of the composite end point was
significantly lower in statin users compared to nonusers
(3.7% versus 11.0%; crude OR 0.31, 95% CI 0.13 to
0.74; p = .01).

After correcting for other covariates, the association
between statin use and reduced incidence of the com-
posite end point remained unchanged (OR 0.24, 95%
CI 0.10 to 0.70; p =.01). ≤-blocker use was also asso-
ciated with a significant reduction in the composite end
point (OR 0.24, 95% CI 0.11 to 0.54). Patients using a
combination of statins and ≤-blockers appeared to be
at lower risk for the composite end point across multi-
ple cardiac risk strata; particularly patients with three
or more risk factors experienced significantly lower
perioperative events.

Durazzo and colleagues randomly assigned 50 patients
to receive atorvastatin and 50 patients to placebo once
a day for 45 days, irrespective of their serum choles-
terol concentration.7 Vascular surgery was performed
on average 30 days after randomization, and patients
were prospectively followed up over 6 months. The
cardiovascular events studied were death from cardiac
cause, nonfatal myocardial infarction, unstable angina,
and stroke. During the 6-month follow-up primary end
points occurred in 17 patients, 4 in the atorvastatin
group and 13 in the placebo group. The incidence of
cardiac events was more than three times higher with
placebo (26.0%) compared with atorvastatin (8.0%; p
=.031).

Clearly, the effect of statins occurred more rapidly
than can be explained by simple reduction in low den-
sity cholesterol levels. This appears to support the
concept that statins have an anti-inflammatory effect
on coronary vasculature thus reducing sudden coronary
thrombosis.8,9 Olsson and colleagues suggest that a con-
tinuous immune system activation takes place in patients
with chronic angina pectoris, predominantly involving
proliferation of CD4+ T cells.8 Their findings indicated
that statin treatment seems to be able to decrease this
inflammatory response.

Statins and Claudication
Mohler and colleagues performed a randomized, double-
blind,  parallel-design study which included 354 persons
with claudication attributable to peripheral arterial dis-
ease.10 Patients were treated with placebo, atorvastatin
(10 mg/d), or atorvastatin (80 mg/d) for 12 months. The
outcome measures included a change in treadmill exer-
cise time and patient-reported measures of physical
activity and quality of life based on questionnaires.
Maximal walking time after 12 months of treatment
with atorvastatin did not change significantly. However,
there was improvement in pain-free walking time after
12 months of treatment for the 80 mg (p = .025) group
compared with placebo. A physical activity question-
naire demonstrated improvement in ambulatory ability
for the 10 and 80 mg groups (p = .011), whereas two
quality of life instruments, the Walking Impairment
Questionnaire and Short Form 36 Questionnaire, did
not show significant change.
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NOTESMondillo and colleagues studied 86 patients with
peripheral arterial disease (Fontaine stage II), intermit-
tent claudication, and total cholesterol levels > 220
mg/dL.11 Patients were enrolled in a randomized,
placebo-controlled, double-blind study. Forty-three
patients were assigned to simvastatin (40 mg/d); the
remaining 43 patients were assigned to placebo treat-
ment. All patients underwent an exercise test and clinical
examination, and completed a self-assessment ques-
tionnaire at 0, 3, and 6 months. Pain-free and total
walking distance, resting and post-exercise ankle-
brachial indexes, and questionnaire scores were
determined at each follow-up. At 6 months, the mean
pain-free walking distance had increased 90 m (95%
CI 64 to 116 m; p < .005) more in the simvastatin group
than in the placebo group. Similar results were seen for
the total walking distance (mean between-group dif-
ference in the change, 126 meters; 95% CI 101 to 151
m; p < .001). There was also a greater improvement in
claudication symptoms among patients treated with
simvastatin. The effects on walking performance and
questionnaire scores were also significant at 3 months.

Statins and Recurrent Stenosis
The relationship between serum lipid levels and recur-
rent stenosis has been postulated for many years,12-14

and it has been reconfirmed in recent literature by
LaMuraglia and colleagues.15 These same authors also
showed that concurrent administration of a lipid-low-
ering drug had a profound effect on early recurrent
stenosis. In their multivariate model, elevated choles-
terol was persistently identified as an independent
predictor of CEA recurrent stenosis, despite the effects
of lipid-lowering drugs. This would suggest that in addi-
tion to their known effect on lowering cholesterol, these
drugs might have other relevant properties that might
promote the anatomic durability of the CEA reconstruc-
tion. Such effects may include the decrease of the
inflammatory response in the vessel wall, the increase
of circulating endothelial progenitor cells, and the pro-
motion of smooth muscle cell apoptosis; all of which
have been described with the use of statins and are
known to have a role in the restenotic process.16,17

Statins and Graft Patency
Two recent manuscripts suggest that statin therapy may
also play a role in graft patency and we are currently
evaluating the data in the Prevent III study to see if this
data can be confirmed in this large study of infrain-
guinal vein bypasses.18,19

Abbruzzese and colleagues performed a retrospective
analysis of consecutive 172 patients (1999 to 2001)
who underwent 189 primary autogenous infrainguinal
reconstructions with a single segment of greater saphe-
nous vein.19 Patients were categorized according to
concurrent use of a statin (94 statin, 95 control). Graft
lesions (identified by duplex surveillance) and inter-
ventions were tabulated. Interestingly, despite the earlier
section on improved mortality with statin use, periop-
erative mortality (2.6%) and major morbidity (3.2%)
were not different between groups. There was no dif-
ference in primary patency (74% ± 5% versus 69% ±
6%; p =.25), limb salvage (92% ± 3% versus 90% ±
4%; p =.37), or survival (69% ± 5% versus 63% ± 5%; 
p =.20) at 2 years. However, patients on statins had
higher primary-revised (94% ± 2% versus 83% ± 5%;
p < .02) and secondary (97% ± 2% versus 87% ± 4%;
p < .02) graft patency rates at 2 years. Of all factors 
studied by univariate analysis, only statin use was asso-
ciated with improved secondary patency (p =.03) at 2
years. This was confirmed by multivariate analysis. The

risk of graft failure was 3.2-fold higher (95% confi-
dence interval, 1.04-10.04) for the control group.
Perioperative cholesterol levels (available in 47% of
patients) were not statistically different between groups.
Henke and colleagues evaluated 293 patients (mean
age, 64 years; 67% men) who underwent 338 infrain-
guinal bypass procedures with autologous vein (n =
218), prosthetic grafts (n = 88), or composite prosthetic-
vein grafts (n = 32).18 Limb salvage was the operative
indication in 75% of procedures. Coexisting diseases
included hypertension (70%), diabetes (52%), hyper-
lipidemia (37%), coronary heart disease (51%),
congestive heart failure (14%), and active tobacco use
(30%). Statin drugs were taken by 56% of patients,
ACE inhibitors by 54% of patients, and antiplatelet
agents or warfarin sodium by 93% of patients.
Postoperative graft surveillance was done in 39% of
patients. Cumulative graft patency was 73%, limb sal-
vage was 85%, and mortality was 9%, with a mean
follow-up of 17 months. Statins were associated with
increased graft patency (OR 3.7; 95% CI, 2.1 to 6.4)
and a lower rate of amputation. Once again, however
they were not associated with decreased mortality

Beneficial Effects of Statins in Statins Non-vascu-
lar Conditions
Many elderly patients with PVD are also at risk for
other nonrelated conditions and statins have shown to
be beneficial in many of these.

Colon Cancer
Statins inhibit the growth of colon-cancer cell lines,
and secondary analyses of some, but not all, clinical
trials suggest that they reduce the risk of colorectal
cancer.

The Molecular Epidemiology of Colorectal Cancer
study is a population-based case-control study of patients
who received a  diagnosis of colorectal cancer in north-
ern Israel between 1998 and 2004 and controls matched
according to age, sex, clinic, and ethnic group.20 They
used a structured interview to determine the use of
statins in two groups and verified self-reported statin
use by examining prescription records in a subgroup
of patients for whom prescription records were avail-
able. The analysis included 1,953 patients with colorectal
cancer and 2,015 controls. The use of statins for at least
5 years (versus the nonuse of statins) was associated
with a significantly reduced relative risk (47%) of col-
orectal cancer (OR 0.50; 95% CI 0.40 to 0.63). This
association remained significant after adjustment for
the use or nonuse of aspirin or other nonsteroidal anti-
inflammatory drugs; the presence or absence of physical
activity, hypercholesterolemia, and a family history of
colorectal cancer; ethnic group; and level of vegetable
consumption (OR 0.53, 95% CI 0.38 to 0.74). The use
of fibrates was not associated with a significantly
reduced risk of colorectal cancer (OR 1.08, 95% CI
0.59 to 2.01). The use of statins was associated with a
47% relative reduction in the risk of colorectal cancer
after adjustment for other known risk factors. It should
be noted, however, that the absolute risk reduction was
low and so further investigation of the overall benefits
of statins in preventing colorectal cancer is still war-
ranted.

Alzheimer's Disease
The role of statins in this debilitating mental disease
remains controversial.21 Also there is a suggestion that
statins may cause memory problems in some suscep-
tible patients.22
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NOTESOsteoporosis
Statins have also been shown to reduce osteoporosis in
post-menopausal women.23,24 Whether this is another
anti-inflammatory effect or whether this is related indi-
rectly to the beneficial effects of statins on the bone
vasculature or some as yet unidentified statin pharma-
cologic effect is still not known. Interestingly
bis-phosphonates, drugs used to increase bone density,
may improve lipid profiles.

Summary
Patients with PAD will usually manifest an abnormal-
ity of lipid metabolism that will often require
pharmaceutical assistance. In general, statins will be
the first line therapy, and these can usually be prescribed
with minimal risk although severe side effects may
occur. It is important to realize that the beneficial effects
of these drugs go beyond changes in cholesterol levels
and affect not only atherosclerosis but also its effects
on morbidity and mortality.

The complete vascular surgeon needs to stay abreast
of these exciting advances in our knowledge about these
pluripotential statins. Once again, I suggest that the vas-
cular surgeon should be a “center of excellence of one,”
someone who is able to operate, dilate, and medicate.
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