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By their nature, many neurological emergencies, particu-
larly cerebrovascular emergencies, arise suddenly and 
without warning, typically requiring rapid diagnosis and 
intervention to have any chance to prevent permanent 
injury to life or limb. Despite numerous advances in neu-
rological monitoring, the most reliable and effective tool 
to identify actual or impending neurological emergencies 
remains serial examinations performed by trained per-
sonnel. The United States Center for Medicare and Med-
icaid Services defines critical illness as one that “Acutely 
impairs one or more vital organ systems such that there 
is a high probability of imminent or life threatening dete-
rioration in the patient’s condition” [1]. Because of the 
actual or perceived high risk of developing a delayed but 
acute, intervenable complication, patients have tradition-
ally been monitored in an intensive care unit (ICU) fol-
lowing most elective intracranial procedures, including 
endovascular aneurysm treatment.

Scheduled ICU admission following intracranial proce-
dures has intuitive benefits, particularly the availability of 
trained nursing staff who can perform frequent neurolog-
ical and vital signs monitoring combined with the pres-
ence of medical providers who are capable of intervening 
if an emergent complication does occur. At the same 
time, as with all medical interventions, ICU monitoring 

also carries risks. Continuously performing hourly neu-
rological examinations overnight following aneurysm 
coiling increases the likelihood that a delayed compli-
cation will be identified earlier, but also can reasonably 
be expected to increased complications secondary to 
invasive monitoring devices, poor sleep, and delirium. 
In addition, ICU admission has real financial and oppor-
tunity costs [2]. The United States has more ICU beds 
per capita than many other developed countries, but the 
fact that ICU beds and trained ICU nurses are a valu-
able and finite resource was made explicit by the recent 
coronavirus disease 2019 pandemic [3, 4]. Furthermore, 
clinical experience and recent research suggests that as 
operative experience, devices, and techniques continu-
ously improve, there is a corresponding decrease in com-
plication rates following elective procedures, implying 
that the equilibrium point in which the benefits of ICU 
admission is balanced by the risks and costs is constantly 
shifting [5].

In this context, several recent publications have 
attempted to quantify the frequency with which ICU-
specific interventions are required following elective 
neurosurgical procedures, identify risk factors for requir-
ing ICU level of care, or determine potential cost sav-
ings associated with receipt of care outside of the ICU  
[6–10]. Importantly, these studies draw a clear distinction 
between intensive monitoring via frequent neurological 
assessments, which are generally performed by trained 
nurses and can increasingly be provided outside of a tra-
ditional ICU in intermediate care units, and intensive care 
that typically requires active physician involvement and 
decision-making. In this issue, Padmanaban et  al. [11] 
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add to this growing body of literature by investigating the 
frequency and risk factors for ICU-specific care in a large 
cohort of patients following endovascular treatment of 
unruptured intracranial aneurysms at a single academic 
medical center. The authors provide a reasonable and rig-
orous definition of ICU-specific care, a necessary, some-
what nebulous concept that will inevitably vary between 
health systems and institutions. Based on their definition, 
ICU needs were only present following 13.6% of proce-
dures. More importantly, 75% of the time an ICU need 
was clearly present at the start of ICU admission, and 
most other ICU-specific needs developed relatively early. 
The onset of delayed neurological deficits (> 10 h follow-
ing ICU admission) occurred in less than 1% of cases. A 
small number of common-sense risk factors (age, proce-
dural complications, and procedural length) were signifi-
cantly associated with increasing odds of ICU need.

The limitations of this study are obvious and appro-
priately acknowledged by the authors. Significant cau-
tion should be exercised when generalizing these results 
from a single-center study to other institutions, particu-
larly settings with varying resources, procedural volumes, 
and systems of care. At the same time, this and other 
similar studies provide support to centers that wish to 
experiment with alternative care models for certain elec-
tive intracranial procedures outside of traditional ICUs. 
Beyond evaluating effects on patient outcomes and finan-
cial costs, future studies should examine indirect costs 
and benefits, such as hospital length of stay and com-
plications, changes in neurological ICU bed availabil-
ity, emergency department boarding times for patients 
with neurological emergences, postanesthesia care unit 
wait times for patients with neurosurgery needs, and 
the timely acceptance of outside hospital transfers for 
patients with neurological emergencies.

It is also important to identify the optimal dose of ICU 
care and neuromonitoring for individual patients under-
going elective procedures in terms of length of stay and 
frequency of neurological assessments. At present, deci-
sions on both are largely guided by custom and opin-
ion rather than any objective data, making them fertile 
ground for comparative effectiveness studies. Regardless 
of where they are cared for, patients with neurological 
diseases will sometimes experience rapid and unexpected 
deterioration, so appropriate policies and personnel who 
can quickly stabilize and transfer patients to an appro-
priate level of care must be insured. Proceduralists and 
intensivists will always need to work collaboratively to 
determine the optimal setting for patients who are post-
operative, being mindful of their local resources and 
ready to adapt to changing bed availability and manage 
the inevitable unexpected complications. But it would 

certainly be nice to not make these decisions in a data 
vacuum, so hopefully this study will spur others to rig-
orously investigate optimal systems of care for patients 
following endovascular and other elective intracranial 
procedures.
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