Clinical review

Recent developments in vascular surgery

Jeremy Crane, Nick Cheshire

The authors of this review discuss the changing role of vascular surgery and the impact of
developments such as endovascular interventions and new techniques for treating varicose veins

Vascular surgery has come of age over the past two
decades. The specialty has increasingly separated from
general surgery as evidence accrues that outcomes for
patients are better when arterial operations are done
by a specialist.' In the United Kingdom, this has meant
an increasing number of consultant posts for purely
vascular surgery being advertised. As a result of the
expanding ageing population and historical under-
provision of vascular intervention in the United
Kingdom, vascular workload is expected to rise and the
need for specialists will grow.”

Recognition of the multisystem nature of vascular
disease has increased integration of vascular surgery
into multidisciplinary teams of allied specialties. Surgi-
cal decisions are now often made jointly with the input
of the renal physician, diabetologist, radiologist,
cardiologist, neurologist, and specialist nurse. As a
result, the role of the vascular surgeon as a sole player
within hospital medicine is changing.

Sources and selection criteria

To identify emerging trends in vascular surgery, we
searched Medline and the Cochrane database and dis-
cussed developments with surgical colleagues. We also
reviewed published abstracts of presentations from the
Vascular Surgical Society of Great Britain and Ireland,
the European Society of Vascular and Endovascular
Surgery, and the Society for Vascular Surgery (USA) in
the past two years.

Abdominal aortic aneurysm

Endovascular aortic repair

Endovascular repair of abdominal aortic aneurysms
was introduced a decade ago. This operation involves
radiographically guided intraluminal placement of a
prosthetic graft on a wire mesh into the abdominal
aorta. This is done via a small groin incision, thus
avoiding the morbidity and mortality associated with
major open abdominal surgery. As with conventional
repair, the goal of endovascular treatment is to prevent
further expansion by excluding flow within the
aneurysm, thus reducing the risk of rupture. As this
method involves less perioperative blood loss and
fewer cardiovascular complications, the recovery
period is shorter.’” The procedure can be done under
local anaesthetic.
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Summary points

Vascular surgery is becoming a distinct specialty,
with fewer general surgeons in the United
Kingdom doing vascular procedures

Endovascular interventions are being used in all
anatomical areas; although the relative merits are
not yet clear, we will probably see a huge increase
in endoluminal interventions in the near future

National randomised studies of abdominal aortic
aneurysms and carotid stenting are being
undertaken in the United Kingdom and will
inform practice in the medium term

The multicentre aneurysm screening study
proved that screening for abdominal aortic
aneurysms in men aged over 65 is clinically
beneficial and economically viable

Subintimal angioplasty will probably replace
peripheral bypass surgery as first line treatment
for ischaemia of the leg

Less invasive techniques are emerging to replace
the standard procedure of flush ligation,
stripping, and multiple avulsions used in the
treatment of varicose veins

The shape of the aneurysm and its relation to other
vessels determines suitability for endovascular repair
and the type of graft used. However, recognised
complications with endovascular repair make the tech-
nique controversial. These include graft movement
within the aneurysm sac, fracture of the supporting
wires, and, the most common problem, endoleak
(fig 1). This is the continued pressurisation of the
aneurysm sac by blood leaking outside the graft.
Endoleak puts the patient at risk of aortic rupture.
These problems mean that at least 10% of patients
need further intervention in the first year after stent
grafting.'

Two national multicentre randomised prospective
trials are ongoing (fig 2). Endovascular aneurysm repair
trial (EVAR) 1 and EVAR 2 started in 1999 and aim to
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Fig 1 Computed tomography scan of the thoracic aorta showing a
stent graft (A) with an associated endoleak (B)

define the role of endovascular surgery in the
management of abdominal aortic aneurysms (table).
EVAR 1 compares endovascular repair with standard
open repair in patients considered fit enough for open
repair. EVAR 2 compares endovascular repair com-
bined with best medical treatment with best medical
treatment alone in patients considered unfit for open
repair.’ The results evaluating mortality, durability and
safety, costs, and health related quality of life for patients
with endovascular repair are awaited. Data published so
far, however, have shown that endovascular services can
be introduced into general hospitals in the United King-
dom, not only into referral centres.” Other preliminary
evidence has shown that an endovascular repair has a
credible role for ruptured abdominal aortic aneurysms,
as outcome may be superior to open repair with a
reduction in perioperative mortality.

Exciting advances have been made in the repair of
the thoracic aorta with endovascular grafts (fig 3). Tho-
racic aortic aneurysms and thoracic dissections are
conditions that are often managed conservatively,
because of perceived poor outcome with conventional
surgical reconstruction.” The thoracic aorta is a

Open repair

Selection criteria:
Patient >60 years
AAA >5.5 cm
Aneurysm suitable for stenting

Y

Fitness for open repair based on:
Cardiac status
Respiratory status
Renal status

Y

Fit for open repair

Informed consent *

Unfit for open repair |

EVAR trial 1 EVAR trial 2
Randomisation

Endovascular repair Endovascular Best
repair plus medical
best medical treatment

treatment alone

Fig 2 Trial protocol for endovascular aneurysm repair (EVAR) trials 1 and 2. AAA=abdominal

aortic aneurysm
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“straight” tube (unlike the abdominal aorta, which has
a bifurcation) and anatomically is very amenable to
endovascular approaches. Endovascular repair may
even have a role in the treatment of thoraco-
abdominal aortic aneurysms, which have a high
mortality for standard repair. Preliminary results from
a series of operations at St Mary’s Hospital, where open
surgery was combined with endovascular stenting,
have shown great potential, and information on long
term outcome is eagerly awaited.’

Screening

Until rupture occurs, most abdominal aortic aneurysms
are asymptomatic. Rupture is estimated to have 85%
mortality and causes 2% of deaths in men over the age
of 65 in the United Kingdom." "' As an accessible, sensi-
tive, and specific test is available for detecting abdominal
aortic aneurysms (ultrasound can detect an aneurysm in
99% of cases), screening may be of value.” Surgery for
standard elective repair carries a mortality of 6%, after
which life expectancy returns to near normal.”” The
results of a United Kingdom based, multicentre
randomised controlled trial—the multicentre aneurysm
screening study—showed a clinical benefit from screen-
ing with ultrasound scanning." In the screened arm of
the trial, comprising 33 839 men, 47 fewer deaths
occurred than in the control arm. Overall, screening
decreased the risk of dying from a ruptured aneurysm
by 42%. A secondary endpoint, the quality of life of par-
ticipants who had an aneurysm detected, was
unchanged. In addition, the cost effectiveness of screen-
ing for abdominal aortic aneurysms was calculated to be
at the margin of acceptability according to current
thresholds (comparable to breast screening) and would
improve with time." A separate trial showed no clinical
indication or economic viability for screening women
for abdominal aortic aneurysm."”

Estimates indicate that the annual cost of a screen-
ing programme for abdominal aortic aneurysms in the
United Kingdom would be less than £15 million,
falling to £5 million within 10 years." This means that
screening for abdominal aortic aneurysms is likely to
be cheaper than existing screening programmes.'’

When is carotid endarterectomy effective?

When to do a carotid endarterectomy is a controversial
question among vascular surgeons; practices vary in dif-
ferent countries. Large multicentre trials show that
surgery for high grade carotid stenoses is beneficial in
patients with symptoms.” Patients who have transient
ischaemic attacks will benefit greatly from carotid endar-
terectomy (the risk of stroke is greatest in the weeks after
an attack); however, death due to the complications of
ischaemic heart disease is the most common outcome in
patients with transient ischaemic attacks."

In the patients with atherosclerotic disease,
examination of the carotid arteries is of prime import-
ance. A duplex scan is suitable, and a carotid endarter-
ectomy can be done based solely on the findings of a
duplex scan.” The most contentious question, how-
ever, is whether to operate on asymptomatic patients.

The North American asymptomatic carotid athero-
sclerosis study established that the long term risk of
ipsilateral stroke in fit asymptomatic patients with a
>60% carotid stenosis was reduced by carotid
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Recent and ongoing trials in vascular surgery

Name of trial Summary

Endovascular aneurysm repair trial 1 (EVAR 1)

Compares endovascular repair with standard open repair in patients considered fit enough for

open repair (results awaited)

Endovascular aneurysm repair trial 2 (EVAR 2)

Compares endovascular repair combined with best medical treatment with best medical treatment

alone in patients considered unfit for open repair (results awaited)

Multicentre aneurysm screening study (MASS)

Showed that screening for abdominal aortic aneurysms in men over 65 is clinically beneficial and

economically viable

Asymptomatic carotid atherosclerosis study (ACAS)

Established that the long term risk of ipsilateral stroke in fit asymptomatic patients with a >60%

carotid stenosis was reduced by carotid endarterectomy

Asymptomatic carotid surgery trial (ACST)

Measured stroke-free survival time in patients with asymptomatic carotid stenosis (results

awaiting publication)

Carotid and vertebral transluminal angioplasty study (CAVATAS)

Compared carotid endarterectomy with endovascular treatment and reported a similar major risk

and effectiveness for stenting and carotid endarterectomy

Stenting and angioplasty with protection in patients at high-risk
for endarterectomy (SAPPHIRE)

Interim findings show that outcomes for stenting are similar to those for carotid endarterectomy

Heart protection study (HPS)

Showed effectiveness of simvastatin 40 mg/day in reducing total mortality and cardiovascular

mortality in patients with peripheral vascular disease

endarterectomy.” Following this, the European asymp-
tomatic carotid surgery trial was set up to measure
stroke-free survival time in patients with asymptomatic
carotid stenosis.*' It compared the outcome of carotid
endarterectomy done in conjunction with best medical
treatment with that of best medical treatment alone.
Preliminary results indicate that patients with high
grade asymptomatic carotid stenosis should be
operated on.

Carotid angioplasty and stenting

A minimally invasive alternative to carotid endarterec-
tomy is angioplasty and stenting of a carotid stenosis.
However, this carries risks, particularly of cerebrovas-
cular damage secondary to thromboemboli. A
randomised controlled trial—the carotid and vertebral
transluminal angioplasty study—compared carotid
endarterectomy with endovascular treatment. It
reported a similar rate of adverse events for stenting
and carotid endarterectomy, although the risk of stroke
with surgery was unusually high in this study
compared with other studies in the literature.”
Findings from another trial—the stenting and angio-
plasty with protection in patients at high-risk for
endarterectomy study—recently showed that outcomes
are similar (verbal report, AHA, 19 November 2002).

The use of distal cerebral protection devices is
becoming widespread during stenting. These devices
are used to prevent plaque debris entering the cerebral
circulation, and preliminary studies have shown them
to be effective at decreasing postoperative morbidity in
the short term.” * Furthermore, variation in carotid
atherosclerotic plaque morphology has been shown to
change plaque susceptibility to distal embolisation and
subsequent cornplicati()ns.25 Also, duplex characterisa-
tion of carotid plaque preoperatively may determine
the risk of cerebral complications during carotid
endovascular intervention.*

Arterial disease in the leg

Most patients with lower limb arterial disease are treated
conservatively and do not reach the stage at which
surgical intervention is needed. The heart protection
study clearly showed the benefit of statin (simvastatin 40
mg once daily) treatment for patients with peripheral
arterial disease; apart from improving peripheral vascu-
lar symptoms, it reduced coronary events by 20%.” *
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For patients with severe ischaemia, peripheral arterial
bypass surgery improves walking distance and quality of
life significantly over other approaches.* *

Minimally invasive techniques are now available to
treat lower limb ischaemia. Subintimal angioplasty is a
radiological technique in which the angioplasty guide
wire enters the extraluminal (subintimal) space within
the vessel wall and dissection is done with radiographic
guidance. The angioplasty balloon is then inflated
within this subintimal space. This redirects the blood
flow inside the wall of the artery, bypassing the
occlusion, and back into the lumen beyond, leaving the
atheroma core in situ with a new channel created
around it. The procedure carries a low risk of compli-
cations and has a high initial technical success rate.” It
is used chiefly for long femoral and popliteal artery
occlusions in which an intraluminal angioplasty guide
wire cannot be passed. Although short term patency
rates are excellent, long term patency is not as good as
with bypass surgery” The technique may, however,
have an important role as first line treatment for
patients with both claudication and limb threatening
ischaemia and those deemed unfit for surgery.

Fig 3

Sagittal computed tomography scan of thoracic stent graft
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In some centres, endovascular stents have been
used to improve patency after angioplasty in patients
with peripheral arterial insufficiency. Often a stent is
implanted if the angioplasty result is suboptimal or an
arterial dissection occurs or for a restenosis. However,
results of short term and long term follow up differ in
the literature; overall, stents seem to have little role in
treating peripheral arterial disease.”

New treatments for varicose veins

Varicose veins are present in up to 40% of the popula-
tion and are a common indication for surgical
intervention, now often done as a day case proce-
dure.”* * Alternatives to the current operative tech-
niques are being introduced to avoid the need for
general anaesthesia and to improve cosmetic outcome.
Endovenous obliteration using radiofrequency (dia-
thermy) or laser has been devised to close the long
saphenous vein, an alternative to the traditional “strip-
ping” Another new technique that obviates the need
for multiple “phlebectomies” to avulse calf varicosities,

Additional educational resources

Books

Donnelly R, London NJM. ABC of vascular surgery. London: BM] Publishing,

2001

Beard ], Gaines P. Vascular and endovascular surgery. 2nd ed. London: W B

Saunders, 2001
Selected papers

Endovascular versus surgical treatment in patients with carotid stenosis in
the carotid and vertebral artery transluminal angioplasty study (CAVATAS):
arandomised trial. Lancet 2001;357:1729-37

Cusi G, Candelise L. Is carotid endarterectomy effective and safe in
asymptomatic patients with carotid stenosis? Neuroepidemiology

2003;22:153-4

Ashton HA, Buxton MJ, Day NE, Kim LG, Marteau TM, Scott RA, et al. The
multicentre aneurysm screening study (MASS) into the effect of abdominal
aortic aneurysm screening on mortality in men: a randomised controlled
trial. Lancet 2002;360:1531-9

Cheshire N, Elias SM, Keagy B, Kolvenbach R, Leahy AL, Marston W, et al.
Powered phlebectomy (TriVex) in treatment of varicose veins. Ann Vasc Surg

2002;16:488-94

Websites for doctors

European Journal of Vascular and Endovascular Surgery
(www.elsevierhealth.com/journals/ejvs)—official journal of the European
Society of Vascular Surgery

Journal of Vascular Surgery (www.sciencedirect.com/science/journal/
07415214)—provides recent information on vascular surgery for vascular,
cardiothoracic, and general surgeons

National Coordinating Centre for Health Technology Assessment
(www.ncchta.org)—coordinates the health technology assessment
programme under contract from the Department of Health’s research and
development division

Surgery (www.medicinepublishing.co.uk)—monthly journal that builds into
an updated textbook of surgical practice

Websites for patients
Veins1 (www.veins1.com)—source of information on vein care for patients

American College of Phlebology (www.phlebology.org/brochure.htm)—
source of the latest information on phlebology for patients and health

professionals

Vascular Disease Foundation (www.vdf.org)—information on all aspects of

vascular disease

Health World (healthynet/library/Books/Healthyself/varicoseveins.htm)—
tips on self care for varicose veins
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Fig 4 Transilluminated powered phlebectomy, showing resector and
illuminator placed under the skin either end of the varicosity

thus giving a more cosmetically favourable outcome, is
“powered phlebectomy” This minimally invasive
approach uses an illuminator under the skin to
accurately target the vein, which is removed by suction
under direct vision (fig 4). This leaves the patient with-
out multiple stab incision scars and potentially lowers
the risk of postoperative infection.” Trials show that
both these novel techniques are acceptable alternative

37 38

treatments.’

What the future holds

Data from the United Kingdom Office for National
Statistics indicate that the number of people aged 60
and over will rise from 12 million in 2001 to 18.6 mil-
lion in 2031. During this period, the number of people
with chronic diseases and disabilities will increase
threefold.” The shifting face of vascular surgery
reflects the needs of an increasingly frail elderly popu-
lation. These changes have important consequences
for vascular specialist training and the number of
trainees entering the field. Important political consid-
erations also exist; many of the “endovascular”
techniques described above are not currently used by
vascular surgeons but rather by cardiologists and inter-
ventional radiologists. This alters the dynamics not just
of vascular specialist training and training post
numbers but also between medical specialties and ulti-
mately the provision of vascular services. In the near
future, vascular surgeons will need to learn these skills.
They will have to work alongside colleagues with simi-
lar interests in order to provide appropriate care for
the changing population.

The question of a “turf war” between vascular
surgeons and allied specialties is a frequent topic for
discussion at vascular meetings throughout the United
Kingdom, but the answer may not be as controversial
or as difficult as at first thought. This is because not all
general or vascular surgeons wish to convert wholly to
vascular or endoluminal practice. Moreover, interven-
tional radiologists have many other areas of clinical
practice, including a growing endo-urological commit-
ment and combined hepatobiliary and upper gastro-
intestinal work with gastroenterologists. In addition,
rates of intervention for many arterial procedures are
much lower in the United Kingdom than in northern
Europe or North America. Thus the United Kingdom
will probably need a combined and sustained “effort”
from vascular surgeons and radiologists working
together if the new endoluminal revolution is to
provide sufficient intervention for the increasing
ageing population.
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