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How are manual skills to reach excellence in microsurgery
and endovascular technique best acquired, maintained,
and developed with relation to unruptured aneurysm treatment:
hybrid neurosurgeons or team approach?
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The authors describe in the article “Microsurgical and
endovascular treatment of un-ruptured cerebral aneurysms
by European hybrid Neurosurgeons to balance surgical skills
and medical staff Management” the experience of the so-
called hybrid neurosurgeons, i.e., performing both open mi-
crovascular and endovascular operations (EVT), in the treat-
ment of unruptured aneurysms. They find both their open
surgical and endovascular results comparable to those pub-
lished in the literature and argue for more such hybrid neuro-
surgeons to perform endovascular aneurysm treatments in
Europe. I do not think that this article should be read as a
comparison between techniques; there are clearly an inclusion
bias, e.g., more MCA-aneurysms were treated with microsur-
gery whereas large and giant aneurysms were treated
endovascularly, and if you claim to be equally good as some-
body else, you should compare yourself with someone doing
the same procedure, i.e., the literature, not with yourself doing
another type of procedure. Instead, this article highlights alter-
native ways to organize the treatment of intracranial aneu-
rysms, while I, having a neurosurgical background myself,
sympathize with many of the statements made in the article,
I think some points remain for discussion.

Knowledge, training, and experience I indeed think that neu-
rosurgeons, just like neuroradiologists and also neurologists,
should have the possibility to be trained and certified to per-
form EVT, and there are surely many advantages in coming
from a clinical specialty when treating patients. The key for

me is not the background of the individual but the knowledge
and training that is mandatory to start achieving the experi-
ence. This has been established in several consensus docu-
ments and publications and the senior author of this article is
certainly one of the pioneers in this respect [1–3]. The docu-
ments say that if you start out from one of the neuro-special-
ties, you still need 2 years of extra training to perform
endovascular operations independently, a training tailored de-
pending on your background. I think this makes sense; you
cannot expect to be able to safely perform EVT only because
you are a skilled neurosurgeon, nor is it possible for that mat-
ter if you are a skilled endovascular cardiologist with “cathe-
ter-experience.” I am confident that the authors of this article
certainly fulfilled all the criteria but I still think it is important
to point-out the need for proper knowledge and training before
starting to independently operating patients with EVT. One
may then continue to gain experience, ideally in close coop-
eration with more experienced colleagues still supervising
when needed, and experience counts, I, for instance, think that
the improved results in this article when comparing EVT pa-
tients treated before and after the introduction of intracranial
stents and flow-diverters, are due not only to better material
and techniques but also to more experience among the
operators.

Less patients for microsurgical aneurysm treatment With the
rapid development of endovascular treatment for aneurysms, I
agree that a problem emerges regarding training and experi-
ence for treatment by open surgery. Unless every aneurysm
can be treated with EVT, there remains a need for vascular
neurosurgery. The way I see a potential solution for this is to
have these patients treated by fewer operators and perhaps
train neurosurgeons that do similar operations and dissections
for other pathologies to also manage the vascular cases. In my
mind, I would think that skull-base neurosurgeons most likely
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are the most suitable in this respect, but having hybrid neuro-
surgeons, as described in this paper, should not per se increase
the number of aneurysm patients treated surgically. A hybrid
neurosurgeon should of course come to the same decision
regarding treatment modality as would be the case in a team
approach. Modality should be chosen based on what is be-
lieved to be best for the particular patient, not on personal
preferences, ego, or availability. The choice of treatment
should be independent of who makes it, so I cannot see how
a hybrid neurosurgeon should make other choices than a mul-
tidisciplinary team, and it should, if done correctly, of course
not lead to more patients being treated with open microsur-
gery. The number of aneurysms treated with open microsur-
gery should ideally be the same regardless of context.

Optimizing experience I disagree with the authors when they
write that doing EVT would help to keep the experience and
skills for open microsurgery, “to maintain neurovascular
skills.” I do not think that doing EVT helps you to develop
and maintain surgical skills besides perhaps a better under-
standing of angiographical images. For instance, a hybrid neu-
rosurgeon that for a long time only performs EVT does obvi-
ously not maintain the microsurgical skills. I think that acquir-
ing, maintaining, and hopefully developing manual skills are
very much depending on exposure and in this context; it be-
comes crucial to perform as many operations as possible with-
in each subspeciality. This is obviously true for both micro-
surgery and EVT and you do not automatically get trained in
one by doing the other. Let us, for instance, imagine that there
is a center that treats 400 unruptured aneurysms per year hav-
ing four physicians available. Let us assume that for practical
reasons (holidays, sickness, being on-call, etc.), it is only fea-
sible that each operator treats 100 aneurysm per year and that
the best choice of treatment for the 400 patients happens to be
50% for microsurgery and EVT, respectively. In a hybrid
situation, each of the four operators would then treat approx-
imately 50 aneurysms by microsurgery and 50 by EVT to
reach their 100 cases. In a team approach, with two operators
doing microsurgery and two doing EVT, each of them would
still treat around 100 patients but now within his or her own

sub-specialty, microsurgery, or EVT. Would not the team ap-
proach then be better to achieve training and experience for
both microsurgery and EVT, hopefully achieving excellence
in both modalities in the institution but at different hands? In
both examples, hybrid vs team, you need four people so there
is no need to hire extra operators. I do realize that in the team
approach, both operators have to be available, which I agree
may lead to extra costs and be a practical problem with a
limited number of operators at hand, but this refers more to
ruptured aneurysms as you in the hybrid scenario probably
need less people to cover the on-calls. In any case, this is
probably the only advantage I can see for a hybrid system
compared with a team approach and please note that this has
nothing to do with the department that the EVT-operator be-
longs to. Even if all aneurysm treatments were performed by
neurosurgeons belonging to a neurosurgical department, it
may still be wise for the same reason to separate microsurgical
treatment from EVT, so for training and experience purposes,
I think the team approach may actually be superior as it allows
one operator to do more cases within one subspecialty, micro-
surgery, or EVT. More patients to treat are always better in
relation to improving skills and I do not think there is a clear
cross-fertilization between openmicrosurgery and EVT in this
respect. If you want to be a true expert in any field, I think an
important advice is to treat as many patients as is practically
possible.
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