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Aneurysmal subarachnoid hemorrhage (aSAH):

 occurs in 10–15 patients per 100,000 annually 

 represents 10% of all strokes

 Neuroepidemiology.2006;26(3):147–50

38.5–65% of all aSAH patients require Mechanical Ventilation

Crit Care Med. 2017;45(2):e138–e45.

SAH & MV



MV IN NEURO-ICU

INTUBATION MV WEANING SPONTANEOUS 

BREATHING



EXTUBATION IN NEURO-ICU

. 

TBI, SAH, ICH, stroke, HIE: 31% of patients with successful breathing trials FAILED 

EXTUBATION vs 10-20% of general ICU patients

CAUSES: 

 Hypersecretion (67%) 

 stridor (14%).

PREDICTORS of EXTUBATION FAILURE:

 Classical respiratory parameters: not significant

 Capability to cough, the deglutition ability, and the gag reflex, were strongly associated 

with extubation failure when absent 



MV IN NEURO-ICU

INTUBATION MV WEANING SPONTANEOUS 

BREATHING



MV DURATION & OUTCOME 

Ann Intensive Care 2020; 10:53.

Intensive Care Med 2014; 40:749–751

PROLONGED MV:

 > ICU LOS

 > costs

 > mortality



MV IN NEURO-ICU
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TRACHEOSTOMY IN NEURO-ICU

INTUBATION MV WEANING SPONTANEOUS 

BREATHING

TRACHEOSTOMY



 PRO
 Airway protection 

 Less/No sedation

 Mobilization

 Oral hygiene

 Manageable outside ICU

TRACHEOSTOMY PRO & CONS

 CONS
 Invasive procedure

 GL timing and indications are 

based on low quality 

evidence  



TRACHEOSTOMY PRO & CONS

MV duration prediction

Know how & confidence

ICU habit



MV DURATION PREDICTION IN NEURO-ICU



METHODS

STUDY 

Retrospective analysis of prospectively recorded data

7y (2010 - 2017) @ NeuroICU of Innsbruck hospital 

Nontraumatic SAH,  ≥ 18 y, ICU stay ≥ 24 h 

Excluded: arteriovenous malformations, admission > 7 d after SAH onset



METHODS

GOALS 

1)To identify factors associated with mechanical ventilation greater than 48 hours, 

greater than 7 days, and greater than 14 days compared with mechanical ventilation 

less than or equal to 48 hours, less than or equal to 7 days, or less than or equal to 

14 days

2)To create a new prognostic score (the RAISE score) to predict prolonged 

mechanical ventilation greater than 7 days and to internally validate it



METHODS

DATA INCLUDED in UNI and MULTIVARIATE ANALYSIS

 age, 

 sex, 

 H&H at admission, 

 APS, 

 loss of consciousness, 

 mFisher Score at admission, 

 ICH present at admission CT scan, 

 Hydrocephalus requiring an external ventricular drain (EVD), 

 aneurysm size, 

 SEBES, 

 aneurysm treatment modality (coiling/clipping), 

 aspiration pneumonia

 vasospasm and DCI were only included in the model of greater than 14 days



RESULTS

PTS: 

 297 enrolled. 

MV in 242 (81%), median duration 9 days



RESULTS

FACTORS ASSOCIATED WITH MV from multivariate analysis

MV > 48h

(154 pts)

MV > 7gg

(124 pts)

MV > 14 gg

(86pts)

Age X - -

APS X X X

HC req EVD X - -

SEBES X X -

H&H - X X

ICH - X -



RESULTS

RAISE SCORE

Score & MV>7d 

risk 

 < 10: 0–25%, 

 10–11: 26–50%, 

 12-13: 51-75%,

 ≥ 14: > 75% 



RESULTS

PTS: 

 297 enrolled. 

MV in 242 (81%), median duration 9 days

 Tracheostomy: 17% pts, median 22 days (17-27)

Pneumonia: 49% pts

 ICU LOS: median 20 (11-31)



SAH - PROSAFE

2016-2019

13 ITA NeuroICU

(12 + Niguarda)



SAH in ICU

Variables

n/MV % 297/81% 1041/81% 131/86%

Female sex , n (%) 182 (61%) 662 (64%) 82 (63%)

Age (years), median (IQR) 57 (47-68) 60 (51-70) 58 (48-68)

Interventional neuroradiology, < 24h ICU admission, n 

(%)

140 (47%) 547 (53%) 99 (76%)

Neurosurgery, < 24h ICU admission, n (%) 73 (25%) 553 (53%) 32 (24%)

External ventricular drain, n (%) 140 (47%) 434 (42%) 71 (54%)

Colombo et al, Crit Care Med., accepted



SAH IN ICU

MV days (median) Tracheo pts (%) Tracheo day (median)
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SAH IN ICU

VAP (%) Median ICU days
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SAH in ICU

Hospital mortality (%)
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TRACHEOSTOMY in SAH

TRACHEOSTOMY (> EARLY)

Days from ETT 

VAP n°,

MV days, 

ICU days



CONCLUSION

TRACHEOSTOMY IN SAH

 safe

 Improve resources allocation (> early)

Reduce respiratory adverse events (> early)

 In patients with pedicted prolonged MV it should be performed as early as possible
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