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Outline

The Anesthesiologist in NRD: is the same as for “general” anesthesiologist?  

The Neuroradiological patient: is the same as for “general” patient?

The Neuroradiological suite: is the same as for “general” O.R.?

The  Italian  Consensus  in Neuroradiological  Anaesthesia (ICONA): 

managing anaesthesia during endovascular procedures



THE CONCEPT  OF  NEURORADIOLOGICAL  TEAM

Neuro-anesthesiologist

Neurosurgeon Neuroradiologist

OUTCOME  IMPROVEMENT

It is important for the anesthesiologist

to know the primary type of lesion, its location, 

the proximity of vital structures, and which approach is to be used



Minerva Anestesiol. 2017;83:69-78  



Classification of interventional neuroradiological procedures 

Patel BJA 2016;147:147-152



Complications in NRD

Varma et al BJA 2007;99:75-85



Saver JL et al: Time  is  brain-Quantified. Stroke 2006; 37



NON-NEUROLOGIC  COMPLICATIONS OF  SAH



Explosive increase 

in ICP

Catecholamine toxicity 

in heart and bloodstream



Mazzeo AT- BJA 2014



WMSI =
∑ wall motion scores

No. Segments visualized

Regional wall motion score

RWMS
I= normal

II = hypokinetic

III= akinetic/dyskinetic
Vn= 1 (normale  contrazione) 

>2.5 =  (estese anomalie regionali)
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Minerva Anestesiol 2013;79:299-309) 





The role of neuroanesthesiologist in NRD

• Haemodynamic stability 

• Maintenance of adequate CPP 

• Avoidance of secondary insults

• Patient immobility 

• Rapid management of complications 

• Smooth, rapid emergence  



Curr Op Anesthesiol 2016;29:568-575



The standards of anesthesia care and patient 
monitoring are the same regardless of location 

• Location

• Imaging devices rotating freely

• Extension of tubing

• Monitors also outside the suite

• Radiation safety

• Emergency charts





Multidisciplinary panel: 21 experts from 21 institutions, including neuro and 

paediatric anaesthesiologists, interventional neuroradiologists, neurosurgeons, 

and a clinical methodologist. 

Key areas were identified and clinical questions were formulated in PICO 

format (Population, Intervention, Control, Outcomes)

Nine working groups were established

AIM
To identify and address open questions concerning perioperative

issues during elective and urgent endovascular neuroradiological

procedures for aneurysms and cerebrovascular malformations. 

METHODOLOGY







Phillips et al:Neurosurgery 75:560–567, 2014 

Positive predictive value of an irreversible 
SSEP change for postop infarction was 21% 
Negative predictive value was 83%. 

6%

10 (19%) with SSEP changes suffered postoperative infarcts. Reduced duration and reversibility of 

SSEP changes were associated with lower incidence of postop infarction 



Retrospective - 470  intracranial aneurysms (endovascular or microsurgical)

SSEP, BAEP, EEG

IONM changes 3.8%

Reversible in 44%, partly reversible in 22%, irreversible in 33%

Sensitivity 90%    Specificity 98.04%

Negative predictive value 99.78%

Positive predictive value 50% 

Sahaya, Journal of Clinical Neurophysiology 2014



What constitutes an important SSEP Change?

increase in latency of > 10%

Banoub, Anesthesiology 2003

decrease in amplitude of > 50%

Loss of integrity of a neural pathway





…Sailing quietly in the darkness or 

sailing fast under a dayligth storm…

Molina Stroke 2010;41:2718-19



Anastasian BJA 2014;113:9-16





Banoub, Anesthesiology 2003;99:716-37

All volatile anesthetics produce a dose-dependent increase in SSEP latency,

an increase in central conduction time and a decrease in amplitude



Banoub, Anesthesiology 2003;99:716-37

Intravenous anesthetics generally affect SSEPs less than inhaled anesthetics













I am not a small Adult

PEDIATRICS





Understanding goals & methods of endovascular intervention, anticipating

potential problems, is crucial to optimize perioperative outcome.

Open communication between anesthesia and interventional teams regarding

blood pressure goals, anticoagulants, case urgency, procedural variables, and

complications is essential



Registro dell’OUTCOME (nel perioperatorio ed a 6 mesi)?

Incidenza di complicanze periprocedurali

N. Procedure annue/patologie trattate/tecniche impiegate/tipo di anestesia

Istituzione di database nazionale per tutte le procedure NRD?


