Timing of carotid intervention
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In most patients the indication for
carotid intervention has been based
on neurological symptoms in combi-
nation with the degree of stenosis in
the ipsilateral carotid artery. Recently,
the role of timing of revascularization
in the prevention of recurrent stroke
in symptomatic patients has gained
interest. The evidence to underpin
early surgery is principally based on a
post boc subgroup analysis performed
by the Carotid Endarterectomy Trial-
ists Collaboration (CETC) on pooled
data from two RCTs!. The results of
these RCTs were published almost
three decades ago, and patient adher-
ence to antiplatelet therapy and statin
was low to moderate. The number
of patients needed to operate to pre-
vent one ipsilateral stroke in 5 years’
time was five for patients randomized
within 2 weeks following their last
ischaemic event compared with 125
when randomized after more than
12 weeks!. However, this was not a
preplanned analysis and is therefore
subject to potential confounding. The
2-week threshold was selected for
methodological convenience rather
than having any clinical relevance.
Some subgroups, such as men with
non-ocular events, may benefit fully
14 days or more after the initial event,
whereas the benefit for subgroups
at low risk of recurrent stroke (such
as women with ocular symptoms)
remains uncertain and is being inves-
tigated in ECST-2 (European Carotid
Surgery Trials 2). Nevertheless, based
on the CETC analysis, most inter-
national guidelines on the treatment
of carotid artery disease now recom-
mend that carotid revascularization

is undertaken within 14 days of the
index event?.

Unfortunately, there are few data on
the outcomes of surgery in patients
undergoing early carotid revascu-
larization. Of the 12 RCT$*~!* that
have compared carotid endarterec-
tomy (CEA) with carotid artery

stenting (CAS) in patients with
significant carotid stenosis, only
five?%10:12.14 provided information on

the time from the index event to
revascularization. CREST (Carotid
Revascularization ~ Endarterectomy
versus Stenting Trial)!? reported the
shortest median interval; this was
still 22 days for CEA and 18 days for
CAS. In all except two RCTs, the
mean delay from the index event to
revascularization was greater than
I month”!21* Even in studies that
mostly revascularized sooner after the
index event, the mean delay was above
the 2-week threshold*1°.

The role of very early carotid inter-
vention, defined as intervention within
48 h of the index event, remains largely
unknown. There are limited data on
the natural history of the very early
phase in patients receiving optimal
medical treatment. In patients who
had a transient ischaemic attack (TTA)
or minor stroke, a recent publication!’
reported a cardiovascular event rate of
6-4 per cent in the first year and a 5-
year cumulative event rate of 12-9 per
cent, but no data were provided on
event rates within the first 48 h or for
the first 14 days.

There exists a wide variety of defini-
tions of delay in timing to intervention
in the carotid revascularization RCTs.
A universal definition is required'®.
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In terms of clinical benefit for the
individual patient, the time to inter-
vention starting from the initial event
is important. The time to intervention
measured from the most recent event
is more pragmatic, but may overlook
patients who have already had a dis-
abling stroke following their initial
event. These patients may become
a ‘lost cohort’, being excluded from
analysis.

Evidence is emerging that rapid
institution of best medical therapy
may reduce the risk of early recurrent
stroke!’, which might decrease the
need for early or very early inter-
vention to prevent early recurrent
stroke. In fact, early or very early
revascularization might pose an addi-
tional risk. The logistics of providing
an emergency comprehensive revas-
cularization service are substantial
in many health systems. A recent
pooled analysis'® from four RCTs
revealed that CAS was associated with
a substantially higher periprocedural
risk than CEA when revasculariza-
tion was performed during the first
7 days after the index event (8-3 versus
1.3 per cent). No information was
provided for the very early phase.
National registry data from Sweden
suggested that CEA or CAS per-
formed within 48h was associated
with a high stroke/death risk of 11 per
cent'”. However, data from the UK?°
and Germany?! showed only a minor
increase in periprocedural risk asso-
ciated with intervention within 48 h
compared with 3—7 days. As a result of
the CETC data, the treatment delay
has decreased over recent years, from
22 days in 2009 to 12 days in 2013 in
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the UK, and from 28 days in 2003 to
8 days in 2014 in Germany.

There is an urgent need to under-
take studies dedicated to establishing
the true incidence of early recurrent
stroke in the era of modern medical
management. The outcomes of CEA
and CAS in the early and very early
phase of TTA/stroke management also
need to be determined. The STACI
(Surgical Treatment of Acute Cerebral
Ischaemia) trial??, which is currently
recruiting, is investigating these risks
for very early intervention (within
48h) compared with delayed inter-
vention (between 48h and 15 days).
Trials of this nature should provide
answers to the question of whether
the risks of early revascularization and
best medical therapy outweigh the
benefits of best medical therapy alone.

Disclosure

The authors declare no conflict of
interest.

References

1 Rothwell PM, Eliasziw M, Gutnikov
SA, Warlow CP, Barnett HJ; Carotid
Endarterectomy Trialists
Collaboration. Endarterectomy for
symptomatic carotid stenosis in
relation to clinical subgroups and
timing of surgery. Lancet 2004; 363:
915-924.

2 Naylor AR, Ricco ], de Borst GJ,
Debus S, de Haro J, Halliday A ez al.
Management of atherosclerotic
carotid and vertebral artery disease:
2017 clinical practice guidelines of
the European Society for Vascular
Surgery (ESVS). Eur 7 Vasc Endovasc
Surg 2018; 55: 3-81.

3 Brooks WH, McClure RR, Jones
MR, Coleman TC, Breathitt L.
Carotid angioplasty and stenting
versus carotid endarterectomy:
randomized trial in a community
hospital. 7 Am Coll Cardiol 2001; 38:
1589-1595.

4 Witt K, Borsch K, Daniels C,
Walluscheck K, Alfke K, Jansen O

© 2018 The Authors. BYS published by John Wiley & Sons Ltd

on behalf of BJS Society Ltd.

10

et al. Neuropsychological
consequences of endarterectomy and
endovascular angioplasty with stent
placement for treatment of
symptomatic carotid stenosis: a
prospective randomised study. 7
Neurol 2007; 254: 1524-1532.
Ederle J, Bonati LH, Dobson J,
Featherstone RL, Gaines PA, Beard
JD; CAVATAS Investigators.
Endovascular treatment with
angioplasty or stenting versus
endarterectomy in patients with
carotid artery stenosis in the Carotid
And Vertebral Artery Transluminal
Angioplasty Study (CAVATAS):
long-term follow-up of a randomised
trial. Lancet Neurol 2009; 8: 898—-907.
Hoffmann A, Engelter S, Taschner C,
Mendelowitsch A, Merlo A, Radue E
et al. Carotid artery stenting versus
carotid endarterectomy — a
prospective randomised trial with
long-term follow-up (BACASS).
Schweizer Arch Fiir Neurol Und
Psychiatr 2006; 157: 191-192.
Steinbauer MGM, Pfister K, Greindl
M, Schlachetzki F, Borisch I,
Schuirer G et al. Alert for increased
long-term follow-up after carotid
artery stenting: results of a
prospective, randomized,
single-center trial of carotid artery
stenting vs carotid endarterectomy. 7
Vasc Surg 2008; 48: 93-98.

Yadav JS, Wholey MH, Kuntz RE,
Fayad P, Katzen BT, Mishkel GJ

et al.; Stenting and Angioplasty with
Protection in Patients at High Risk
for Endarterectomy Investigators.
Protected carotid-artery stenting
versus endarterectomy in high-risk
patients. N Engl 7 Med 2004; 351:
1493-1501.

Mas J-L, Chatellier G, Beyssen B,
Branchereau A, Moulin T,
Becquemin J-P et al.; EVA-3S
Investigators. Endarterectomy versus
stenting in patients with symptomatic
severe carotid stenosis. N Engl 7 Med
2006; 355: 1660-1671.

Meschia JF, Hopkins LN, Altafullah
I, Wechsler LR, Stotts G, Gonzales
NR et 4l. Time from symptoms to
carotid endarterectomy or stenting

www.bjs.co.uk

11

12

13

14

15

16

17

A. J. A. Meershoek and G. J. de Borst

and perioperative risk. Stroke 2015;
46: 3540-3542.

SPACE Collaborative Group,
Ringleb PA, Allenberg J, Briickmann
H, Eckstein HH, Fraedrich G,
Hartmann M ez al. 30 day results
from the SPACE trial of
stent-protected angioplasty versus
carotid endarterectomy in
symptomatic patients: a randomised
non-inferiority trial. Lancet 2006;
368:1239-1247.

International Carotid Stenting
Investigators, Ederle J, Dobson J,
Featherstone RL, Bonati LH, van der
Worp HB, de Borst GJ et a/. Carotid
artery stenting compared with
endarterectomy in patients with
symptomatic carotid stenosis
(International Carotid Stenting
Study): an interim analysis of a
randomised controlled trial. Lancet
20105 375: 985-997.

Felli MMG, Alunno A, Castiglione A,
Malaj A, Faccenna F, Jabbour J et 4l.
CEA versus CAS: short-term and
mid-term results. Int Angiol 2012; 31:
420-426.

Kuliha M, Roubec M, Prochizka V,
Jonszta T, Hrba¢ T, Havelka J et al.
Randomized clinical trial comparing
neurological outcomes after carotid
endarterectomy or stenting. Br 7 Surg
2015; 102: 194-201.

Amarenco P, Lavallée PC, Monteiro
Tavares L, Labreuche J, Albers GW,
Abboud H ez al.; TTAregistry.org
Investigators. Five-year risk of stroke
after TIA or minor ischemic stroke. N
Engl J Med 2018; 378: 2182-2190.
den Hartog AG, Moll FL, van der
Worp HB, Hoff RG, Kappelle L], de
Borst GJ. Delay to carotid
endarterectomy in patients with
symptomatic carotid artery stenosis.
Eur 7 Vasc Endovasc Surg 2014; 47:
233-239.

Batchelder A, Hunter J, Cairns V,
Sandford R, Munshi A, Naylor AR.
Dual antiplatelet therapy prior to
expedited carotid surgery reduces
recurrent events prior to surgery
without significantly increasing
peri-operative bleeding
complications. Eur 7 Vasc Endovasc

Surg 2015; 50: 412-419.

B7S2018; 105: 1231-1233



Timing of carotid revascularization

18 Rantner B, Kollerits B, Roubin GS,
Ringleb PA, Jansen O, Howard G
et al.; Carotid Stenosis Trialists’
Collaboration. Early endarterectomy
carries a lower procedural risk than
early stenting in patients with
symptomatic stenosis of the internal
carotid artery results from 4
randomized controlled trials. Stroke
2017; 48: 1580-1587.

19 Strémberg S, Gelin J, Osterberg T,
Bergstrom GML, Karlstrom L,
OSterberg K; Swedish Vascular
Registry (Swedvasc) Steering

Impact
factor of

5.433

Over

600,000
article
downloads
per year

© 2018 The Authors. B7S published by John Wiley & Sons Ltd

on behalf of BJS Society Ltd.

20

21

followers
on Twitter
(@BJSurgery)

250 articles

Committee. Very urgent carotid
endarterectomy confers increased
procedural risk. Stroke 2012; 43:
1331-1335.

Loftus IM, Paraskevas KI, Johal A,
Waton S, Heikkila K, Naylor AR ez al.
Editor’s choice — delays to surgery
and procedural risks following carotid
endarterectomy in the UK National
Vascular Registry. Eur J Vasc Endovasc
Surg 2016; 52: 438-443.

Kallmayer MA, Tsantilas P, Knappich
C, Haller B, Storck M, Stadlbauer T
et al. Patient characteristics and

Ranked 8
of 200
in the ISI
category
of Surgery

Median of

22 days

Around

to first
decision

published
per year

Spanish
translations
of abstracts
published
in each issue

www.bjs.co.uk

from submission

22

Free :
additional mobile App
themed issue available on Apple

and Android

each year

1233

outcomes of carotid endarterectomy
and carotid artery stenting: analysis of
the German mandatory national
quality assurance registry — 2003 to
2014. 7 Cardiovasc Surg (Torino) 2015;
56: 827-836.

Lanza G, Ricci S, Speziale F, Toni D,
Sbarigia E, Setacci C et al.
SPREAD-STACI study: a protocol
for a randomized multicenter clinical
trial comparing urgent with delayed
endarterectomy in symptomatic
carotid artery stenosis. Int 7 Stroke
2012;7: 81-85.

devices

B7S2018; 105: 1231-1233





