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Secondary Brain Injury

Common patterns:
* Hypotension
* Elevated ICP

+  Metabolic Crisis Supply

CARE SOCIETY

* Sz/PD
* SD
\ A | Computed tomography B] Cerebral blood €| Cerebral blood D | Cerebral oxygen E | Oxygen extraction
flow volume metabolism fi
Cerebral blood flow,
mL/100 mL/min
Jones 1994, Vespa 2005, Vespa 2016, Hartings 2020 Spatial variation in regional phy5|ology (Launey 2020)
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Risk Ratio Risk Ratio
Study or Suboroup _ Welght _ M-H, Random, 95% CI Year M-H, Random, 95% CI
Mauritz 2007 B82% 089087, 1.20] 2007 hd
Shafi 2008 70% 1.75[1.40,2.19] 2008
Mauritz 2008 79% 1.03[0.91, 1.17) 2008 T
Griesdale 2010 29% 232[1.17.4.61) 2010
Kostic 2011 46% 0.72[045, 1.13] 2011 .
— Haddad 2011 36% 1.38[0.78,2.45) 2011 - T
© Farahvar 2012 70% 059[0.47,0.74] 2012 I
> Chasnut 2012 64% 0.89[0.68, 1.17] 2012 T
bl Biersteker 2012 18% 0.75[0.30, 1.91] 2012 T
> Gao 2012 13% 1.25[040,3.91) 2012 — ]
] ICP monitor inserted Talving 2013 58% 061044, 0.84] 2013 —_—
> Yo Alali 2013 82% 0.87[0.81,0.84] 2013 -
w — Kim 2014 26% 047[022,0.89] 2014
Dawes 2014 74% 0.67[0.56,0.81] 2014 .
Alkhoury 2014 73% 0.88[0.72, 1.07] 2014 B
Alali 2015 55% 0.74[0.52. 1.06] 2015 -
Yuan 2015 70% 080085, 1.00] 2015 -/
Agrawal 2015 75% 057 [0.48, 0.68] 2015 b
Total (95% CI) 100.0% 0.85[0.73, 0.98] -
Total events
Heterogeneit: Tau = 0.06; Ch? = 105.06, df = 17 (P <0.00001), P = 84% Py H H :
Test for overall effect: Z =2.26 (P = 0.02) ICP monitored group  no-ICP monitored group

Time from Admission (to 30 days)

Propensity-matched analysis of 1327 sTBI Meta-analysis of studies of ICP monitoring
patients (OR 0.22; 95%Cl 0.15-0.35) and mortality (RR 0.85; 95%Cl 0.73-0.98)
(Ronning 2019) (Shen 2016)
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Situational Intracranial Pressure Management:
An Argument Against a Fixed Treatment Threshold

Randall M. Chesnut, MD, FCCM, FACS, FAANS'; Walter Videtta, MD?
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Optimal Perfusion Pressure

CARE SOCIETY

Each % CPP less than the lower limit of
autoregulation increases odds for
unfavorable outcome by 4% (95%Cl 2-6%; 4
Donnelly 2017, Ercole 2018)

“Optimal”
autoregulation
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Optimizing Brain Oxygen

P,0, = 120 mmHg P,0, = 30 mmHg
(dissolved = 0.36 mmHg) (dissolved = 0.12 mmHg)
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A-ViissueOs

Ischemic Brain Hypoxic Brain
Volume Volume

Evidence for microvascular hypoxic-

P,:0,20 mmHg ischemic injury after TBI (Veenith 2016)

Figures from Ostergaard 2013
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Seizures and Periodic Discharges
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* Cortical Sz/PD are detected in 61% and associated
with an increase in metabolic stress (Vespa 2016)

* Increasing PD burden is associated with brain tissue
hypoxia (Witsch 2017)
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* Clusters of SD lead to electrical silence of E Lol * a 307
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Sz/SD Reflect Tissue At-Risk o

* Both may co-occur but with variable temporal
association (Fabricius 2008)

* Both result from and mediate metabolic F
vulnerability: ischemia, hypoxia, mitochondrial :
dysfunction

08

en (Hr

aily Seizure Burde:

35

...........

1

1
\
1

25

15

[K*], (mM)

02

................. ]

5 O T
5 10 15 20 25 30 :_-.

[K*Jpatn (MM)
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~ (SDI; Foreman unpublished)

conditions shown in blue (Wei 2014)
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Mechanics

Function

e Multimodality monitoring reflects the

mismatch between supply-demand that
characterizes secondary brain injury
* Targets for management should be
individualized based on careful interpretation
of integrated multimodal data
Metabolism
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