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I am grateful for having the chance to edit this issue of
Neuroradiology focused on intra- and extracranial stenting
directly after and in response to the publication of ICSS [1]
and presentation of CREST [2]—two major randomised
controlled trials (RCTs) comparing carotid endarterectomy
(CEA) and carotid artery stenting (CAS). The results and
more so, the interpretation of these studies may have a
substantial impact on the neuroradiological community.
Based on this data pooled with other RCTs, it has been
advocated that “routine use of CAS in patients with recent
symptoms of carotid stenosis who are suitable for endar-
terectomy can no longer be justified” [3]. This carefully
worded statement leaves some room for interpretation,
particularly in regard to what “suitable for endarterectomy”
means. In effect, some reader might go so far as to interpret
this conclusion as general call to abandon CAS as a
method. Many neuroradiologists feel that this is not a good
option as their local experiences with CAS are much better
than the results that have emerged from the trials. An
example is reported in a single-centre experience within this
issue [4]. However, is such data useless since operators tend
to be favourable in assessing their outcome [5]? Are results
of observational studies necessarily overruled by the
publication of RCTs? I do not think so. Observational
studies can outweigh the disadvantages of RCTs in many
situations [6]. RCTs may suffer some own inherent
problems in design and conduct that limit their general-

isability, and often these flaws are detectable only after the
trial is complete [7].

Evidence-based medicine has overcome the traditional
paradigm of medical practise, which was solely based on
intuition, pathophysiological rationale and unsystematic
clinical experience. This traditional model is certainly
insufficient grounds for clinical decision making in our
time. However, we must not replace this old scheme by
uncritical and direct translation of study data to therapy
decisions. Personally, I feel uneasy by about naïve
positivism disguised as decision making on scientific
grounds.

This issue will start with a critical review of the
European-led trials that have been published so far
(EVA3S, SPACE, ICSS) [8]. This result of a discussion
among neuroradiologists from a variety of European
countries is not intended to be a political argument against
the concept of evidence-based medicine; instead, it follows
the fundamentally important concept of scientific work:
criticism. We need to reflect on the application of evidence-
based medicine to Interventional Neuroradiology perma-
nently. If we do not do this, others will. If we do not
engage with evidence-based medicine, we increase the
risk of RCTs that largely neglect procedural standardisa-
tions and operator expertise. Such studies might have
higher enrolment rates, but they do no not necessarily
produce useful “evidence”. The resulting data is a
guaranteed playground for simplification and misinterpre-
tation. Beware of surgical trials organised by non-
surgeons [9]. It is up to us to get involved into the
discussion even more actively. By no means should we
regress to the age of “comic opera” that we considered to
have left behind with ISAT [10].

Instead of becoming frustrated and stepping back-
wards into the presumed heroic past with individual
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decisions by single experts, we need to rethink our
methods of scientific investigation in order to better
prepare for future RCTs. First, we need to improve the
quality of our case series according to international
standards [11]. Second, more imaging information should
be used as covariate (e.g., morphology of carotid bifurca-
tion and the plaque). Comparing real outcomes with
multivariate predicted ones based on imaging information
might help in selecting suitable patients and estimating
effect sizes for later RCTs [12, 13]. Third, we need to
investigate the mode of learning of interventional proce-
dures and the influence of the operator (as surgeons have
done in their field for years already). Fourth, intelligent
methods of database research and data mining could be
employed [14].

Given the low incidence and the anatomical heterogene-
ity of several diseases we treat in Interventional Neurora-
diology, there are considerable difficulties in reaching
sufficient patient numbers for RCTs (e.g., AVMs, dAVFs).
Other fundamental problems for the conduct of RCTs in
Interventional Neuroradiology include continuous and
sometimes rapid evolution of technology (rendering older
results useless), lack of blinding (placebo operations are
rarely agreed to), missing patient consent (in case of grossly
differing study interventions) and missing consent of
interventionalist (no clinical equipoise presumed), among
others. For example, with strict criteria for defining
precluding problems in an ideal clinical research setting,
less than 40% clinical treatment evaluation questions in
surgery could be answered by a RCT [15].

The relatively high incidence and high anatomical
uniformity of carotid stenosis and the possibility of therapy
standardisation renders it one of the best suitable diseases
for investigation in our discipline. The low incidence of
intracranial stenosis in European and North American
population might be one of the reasons why intracranial
stenting is done without information from a RCT so far.
The scientific basis is discussed in a review paper within
this issue [16]. Several stents are used in clinical practise:
some are approved for intracranial application and some are
approved for extracranial use only (such as coronary
stents). A large case series on such stent [17] will be
discussed in a guest editorial on the practise and implica-
tions of off-label use in Europe. In contrast, there are plenty
of commercially available dedicated carotid stents (with
room for improvement in stent design). Hopefully, design-
ing new stents and other trials will improve future patient
care. The present challenge after publication of the CEA vs.
CAS RCTs is to integrate both methods into a joint
infrastructure so that each patient receives optimal care. A
neurorologist’s view [18] demonstrates what such structure,
based on the most recent data, could look like. For instance,
in patients up to and including 68 years of age, risk of a

primary outcome event seems lower after CAS than after
CEA; whereas, the risk was lower for older patients treated
by CEA than for those treated by CAS in two large and
independent RCTs [2, 19]. Such analyses generate hypoth-
eses, and we need to proceed with secondary pooled
analyses and with trials that incorporate improved design
and patient selection based on lessons learned from
previous trials.

Limiting the therapy options in carotid stenosis patients
based on the current data is a serious consideration.
Premature rejection of CAS could harm future patients
that would have had a benefit from this procedure. It is
hard to believe that only a single therapy option is optimal
for every carotid stenosis patient we see even if the
pooled RCT results show superiority of CEA over CAS in
periprocedural stroke risk. This is like throwing away all
your golf clubs and keeping only your sand wedge
because it showed the best average performance in the
hands of the average golf player. Would a golf profes-
sional expect winning the European Open with only a
sand wedge?
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