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In the recently published 5-year results of the Stent-Protected 
Angioplasty in Asymptomatic Carotid Artery Stenosis vs En-
darterectomy Trial (SPACE-2), Reiff et al explain how 25,000 
carotid artery ‘revascularisation’ procedures are done in Ger-
many each year.1 They also explained how there is no current 
evidence of patient benefit from these procedures and the 
need for new trials which include study of outcomes with 
current best practice non-invasive intervention alone (ie, life-
style coaching and medication). Yet, very disappointingly, they 
could only recruit 513 patients with 50-99% carotid stenosis 
into SPACE-2 and it took approximately 10 years. SPACE-2 
subjects had no referrable ipsilateral stroke symptoms in the 
previous 180 days.1 SPACE-2 was the first randomized trial 
comparing carotid endarterectomy (CEA) and carotid stenting 
(CAS) with non-invasive medical intervention alone and it was 
stopped prematurely due to slow recruitment.1,2 

Meanwhile, traditionally a genie is not the benevolent 
wish-granter as portrayed in some modern pop culture.3 The 
overuse of carotid procedures, in both asymptomatic and 
symptomatic patients, is a powerful, nonbenevolent ‘genie’ 
of the contemporary medical industry.4 Carotid artery pro-
cedures have become very common in many countries, with 
wide variation in indication despite access to the same evi-
dence base.5 This is a multibillion dollar per year industry driv-
en by outdated and over-reaching, procedurally biased guide-
lines and ‘fee for service’ reimbursement practices.4-6 Mis-
directed reimbursement practices include non-randomized 
comparison ‘studies’ (registries) of procedures such as CEA, 
CAS and now ‘transcarotid arterial revascularisation’ (TCAR), 
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without studies of current best practice non-invasive medi-
cal-intervention alone.7,8 

SPACE-2 was underpowered to compare outcomes with 
CEA, CAS and non-invasive intervention. However, SPACE-2 
adds to evidence of procedural overuse and improved non-in-
vasive medical intervention.1,2,4 In SPACE-2, the average annu-
al rate of ipsilateral ischemic stroke was only 0.6% in the 113 
individuals managed non-invasively. SPACE-2 adds to quality 
studies that show that the average annual rate of ipsilateral is-
chemic stroke fallen by at least 67% over the last 3-4 decades 
and since the Asymptomatic Carotid Atherosclerosis Study 
(ACAS) was commenced.4 ACAS is still the only randomized 
trial showing an overall stroke risk reduction benefit from a 
carotid ‘revascularisation’ procedure (i.e., CEA) for individuals 
with asymptomatic carotid stenosis compared to non-invasive 
intervention alone.4 Only highly selected ‘average surgical risk’ 
men aged <80 years and with a life expectancy of at least 3-5 
years benefited and that benefit was marginal (1%/year stroke 
risk reduction).4

Meanwhile, outcomes in ‘high CEA risk’ patients with 
non-invasive medical intervention alone have not been mea-
sured and CAS is more dangerous than CEA in the short and 
long term.4 Further, we can expect even lower ipsilateral stroke 
rates than 0.6%/year as outcomes with current best non-inva-
sive intervention have still not been measured. Current best 
practice was not used in SPACE-2 or in previously published 
studies. For example, outdated, excessively high targets for 
lowering low density lipoprotein (<130mg/dL [<3·37 mmol/L]) 
were used in SPACE-2 and many participants did not reach 
treatment goals.1

So how do we get the ‘carotid “revascularisation” proce-
dure genie’ back in the bottle and create systematic methods 
to prevent other such harmful genies? This must be done for 
the health and economic survival of societies globally. The 
solutions are in plain sight, as illustrated by SPACE-2, and sum-
marised below:1,2 
i. Fund an intervention only when there is a sufficient cur-

rent body of evidence that there is a clinically significant 
benefit that outweighs the risk of serious complications 
and in absence of a more cost-effective treatment. Sci-
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entific evidence may come from randomized procedural 
studies and/or from non-randomized studies demonstrat-
ing sufficiently low event rates with nonprocedural care 
such that procedures are not required.4

ii. Funding an intervention is dependent on regular, ongo-
ing evidence review because populations and medicine 
evolve.4 Funding is conditional and is stopped if an inter-
vention becomes redundant or net harmful. Appropriate 
‘service’ de-adoption and exnovation must be the norm.9 
The savings should feed back into effective interventions 
and new research.4 

iii. Experimental interventions should not be funded a ‘pseu-
do routine clinical practice’ setting. For example, TCAR 
should not be funded in registries before establishing 
what can be achieved with current best practice non-in-
vasive intervention alone and before appropriate rand-
omized trials against the procedural gold standard (CEA) if 
a procedure is indicated. This approach is required to pro-
tect public safety and help direct patients into appropriate 
trials. This approach, for example, was critical in getting 
the Multicenter Randomized Clinical Trial of Endovascular 
Treatment for Acute Ischemic Stroke in the Netherlands 
Trial (MR CLEAN) completed and in a timely fashion.1,10

iv. Scientific evidence must be easier to produce by combin-
ing the efforts of reporting in clinical practice and research 
and at the point-of-care. This resource-saving ‘Brainy 
Medicine’ capability will potentially enable the experi-
ence of every patient to improve health services. It will 
enable the critically needed switch from ‘activity-based’ 
to ‘outcomes-based’ health services.4 It will help keep pa-
tients in a trial like setting, to optimise their outcomes.

v. Non-invasive medical intervention must be appropriately 
reimbursed if it is to be delivered and society is to reap 
the benefits. It is increasingly complicated (with an aging 
population with increasing comorbidities). It requires ex-
pertise and ongoing practitioner education, and it is time 
consuming.1,2,4

vi. Public education is required, starting from school age. 
Arterial disease is a multisystem disease requiring a ho-
listic approach. Healthy lifestyle habits and appropriate 
medication are the best protection.4 Further, there is no 
current evidence of a stroke protection benefit from any 
carotid artery procedure. However, there is ongoing sig-
nificant risk and cost. Such procedures cannot compen-
sate for neglecting our personal efforts to protect our 
own health.4
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