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Abstract
Acute ischemic stroke is one of the leading causes of death and long-term disability for
adults.
Endovascular therapy is the standard of care for severe acute ischemic stroke, caused
by large-vessel occlusion in the anterior circulation; however, the optimal anaesthetic
management during the procedure is still a matter of debate. The best anesthetic
treatment should mainly be related to patients’ clinical conditions and the site of arterial
occlusion. With this article, we share our experience based on the use of ketamine as the
choosen hypnotic drug for general anesthesia, in order to avoid a sudden drop in blood
pressure. The core of our proposal approach is the general anesthesia management by the
medical emergency team with skills on both time-dependent diseases and neurocritical
care.
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Acute ischemic stroke (AIS) is one of the leading causes of
death and long-term disability for adults [1].
Previous data report highest in-hospital mortality for cardioembolic cerebral events compared to other ischemic stroke
subtypes and lower rate of absence of functional limitation at
discharge [2].
In this regard, mechanical thrombectomy/endovascular
treatment (EVT) has become the standard of care for managing
patients with severe acute ischemic stroke caused by largevessel occlusion (LVO) in the anterior circulation [3]. An
attempt to estimate neural depletion, reports that almost 1.9
million neurons can be irreversibly lost each minute before
reperfusion [4].
A multidisciplinary approach is compulsory to reach optimal
EVT outcome minimizing the time between stroke onset and
reperfusion: it involves emergency department physicians,
neurologists, interventional radiologists and anesthesiologists
[5].
Optimal anesthetic management during EVT is still a matter
of debate: it ranges from local anesthesia with minimal or
no sedation up to general anesthesia (GA). According to the
American Heart Association (AHA) guidelines [5], the early

anesthetic assistance of patients with AIS should be based
on individualized risk factors, neurologic status and technical
evaluation of the procedure.
Clinical trial results seem to point out that benefits of an
EVT carried on an immobilized patient might be undermined
by impairment of physiological compensation mechanism [1].
Conscious sedation (CS) is frequently chosen as a first-line
approach [6]. Conscious sedation (CS) with local anaesthesia
(LA) have some potential advantages: less cardiovascular
impact, shorter time to procedure start and the possibility of
continuous neurologic evaluation during the procedure [7]. CS
is not free from disadvantages anyway: a lack of patient immobilization and airway protection, procedural complications (i.e.
longer time to reperfusion, lower grade of reperfusion, vessel
perforation, embolization, etc.) [6, 7].
For this risk-benefit analysis, GA is considered an equally
safe alternative when adequate monitoring and expertise are
provided, limiting the risk of hemodynamic instability and
consequent cerebral blood flow impairment [8, 9]. While CS
entails shorter time between patient arrival and femoral artery
puncture, GA is likely to allow faster EVT procedures by
facilitating neuroradiologists working conditions [10].
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Optimal anesthetic treatment should mainly be related to
patients’ clinical conditions and the site of arterial occlusion.
Patients with posterior circulation ischemia often have consciousness impairment, dysphagia and cranial nerve dysfunction [11]. For this reason, they may result to be suitable
candidates for GA compared to people with anterior circulation
strokes [12].
General anesthesia results to be essential in case of overwrought or aphasic patients unable to collaborate with the
medical team and in case of respiratory difficulties and airways
incompetence [12].
To date some important issues concerning anesthetic strategy for mechanical thrombectomy remain unsolved. The results of trials comparing CS with GA are not yet conclusive
[13].
Clinical outcome of AIS, usually measured as modified
Rankin Scale, deaths, hospital length of stay, depends on
several variables. Trials should take into account: clinical
characteristics (age, medical history, pre-stroke modified
Rankin Scale NIHSS score, occlusion site), anesthetic
management (drugs used, airway device, sedation monitoring
depth, reductions in arterial blood pressure, EtCO2 /PaCO2 ,
temperature, volemia), timing (onset-to-puncture time,
door-to-puncture time, time-to-reperfusion, anesthetic
exposure time), radiological outcome (TICI, thrombolysis in
cerebral infarction), procedural complications (parenchymal
hematoma, subarachnoid hemorrhage) [13, 14].
This leads to the need of large sample-size for clinical trials.
Caution is needed in interpreting results.
Here we report the anesthetics management strategy
adopted at the Maurizio Bufalini Hospital in Cesena (Local
Health Agency of Romagna subregion, Italy), a level 1
trauma center and hub center for stroke, neurosurgery and
interventional radiology, serving a population of 1.200.000
inhabitants in northern-east Italy [15, 16], thus resulting in
about 200 EVT/year for ischemic stroke.
Acute ischemic stroke patients are primarily admitted to
Bufalini Hospital by pre-hospital emergency system, or secondarily from spoke hospitals after remote informatic evaluation.
EVT is performed with the assistance of an anesthesiologist
activated by in-hospital emergency system on the model of the
medical emergency team (MET). Italian legislation requires
the same qualification for anesthesiologist and intensive care
physician.
MET consists of a senior intensive care consultant and a
senior Intensive Care Unit nurse equipped with complete instrumentation to perform advanced airway management, with
appropriate training to manage unstable patients [17].
It operates 24 h a day, 7 days a week with track and trigger
activation by a phone call to the internal number “3333”.
In case of AIS with unstable vital parameters, MET is activated by the emergency department. Otherwise, it is systematically activated by the neuroradiologic team at the entrance
of the angiographic room for diagnostic procedures or EVT.
MET reaches the emergency scenario in an average time of
2.5 minutes.
Except a few selected cases, EVT is performed under GA in
our institution. Our choice is to ensure patient immobilization,
secure access to blood vessels for drug infusions and airway

protection as fast as possible. This is why anesthesiologic
management of EVT in AIS has been entrusted to the MET.
AIS patients are handled as an unstable patient: monitoring
with electrocardiography (ECG), pulsoxymeter (SpO2), continuous noninvasive blood pressure (NIBP), end-tidal respiratory CO2 (EtCO2) and body temperature. Two peripheral
vascular accesses and urinary catheter are inserted before general anesthesia induction. Rapid sequence intubation is performed with Fentanyl 100 mcg, hypnotic dose of ketamine 0.51 mg/Kg/predicted body weight (PBW) and succinylcholine 1
mg/Kg/PBW or Rocuronium 1,2 mg/Kg/PBW.
Inguinal puncture occurs immediately after the airway is
secured.
Ketamine was chosen from our experience to avoid drop
in blood pressure: in our opinion, it is an interesting option
in neuro-critical care [18]. Controlled mechanical ventilation is adjusted to obtain normocapnia and avoid detrimental
hypocapnia.
General anesthesia is maintained with anesthetic inhaled
agents (Sevoflurane; target minimal alveolar concentration
MAC 1). It is not in the aims of this paper to investigate
the complex pathophysiological effects of volatile anesthetic
drugs, but we have chosen halogenated gases because of their
vasodilatory effect on brain circulation, useful in order to
increase cerebral blood flow (CBF). Halogenated agents also
decrease cerebral metabolic rate (CMRO2 ) similarly to propofol [19].
If hypotension occurs over the course of EVT, target blood
pressure (systolic blood pressure 140-180) [5] is preserved
with norepinephrine infusion (e.v. continuous infusion 0.050.2 µg/kg/min).
At the end of EVT, in the absence of the need for further
treatment, a wake-up test is performed in the angiographic
room, aiming for immediate postoperative extubation [20].
To allow a rapid neurological examination, Sugammadex (2-4
mg/kg) is administered under train-of-four (TOF) monitoring
in case of residual curarization due to rocuronium usage before
suspending anesthetic agents.
Since “Time is brain”, the key point of our strategy is to
consider anesthesia for EVT in AIS as an emergency procedure
that must be managed by experienced consultants.
The core of our proposed approach is the management of
anesthesia by medical emergency team physician; we believe
that the mindset trained in time-dependent diseases and the
critical care skills could be appropriate in this setting.
Anesthetic drugs and ventilatory strategy are driven by the
need to avoid side effects of general anesthesia and from our
internal experience.
In this paper, we have not reported any data or “magic”
target number on purpose: our strategy needs to be confirmed
by ongoing clinical trials.
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