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Surgical management of ICH and code ICH has come of age 

Cardiac arrest care guidelines updated, what has changed 

CMD more common than we thought 



Why This Matters to Neurologists

• Early decisions shape outcomes
• Avoiding premature prognostication
• Neurology plays a central role even outside the ICU



Agenda 

• MIS for ICH 
• Post cardiac arrest care 
• Disorders of Consciousness (DoC)
• Neurorecovery Clinic  

No relevant disclosures 



Polling Question

Which area feels most uncertain in your practice?

A. ICH surgical decision-making
B. Post–cardiac arrest prognosis
C. Disorders of consciousness



Code ICH: A Call to Action

• High early mortality 30-40% 
• Outcome depends on systems of care
• Shift away from therapeutic nihilism

Li, Q, 2024
Ma, L 2204 

AIS
CTA/CTP for EVT 

candidate selection

SBP <185 / DBP <110 
for thrombolysis

tPA within 4.5 hrs

EVT standard of care

Code Stroke ICH
Inconsistent CTA/CTP 

use (r/o spot sign, AVM)

SBP <140–160, no time 
metric or agent

No standards for 
emergent AC reversal

Craniotomy role 
unclear; MIS evolving

Imaging

BP control

Hematologic Therapy

Surgical Intervention



Pessimism Contributes to Poor Outcome

Alkhachroum, A, 2019



Why Surgery Failed Historically

• Open craniotomy caused collateral injury
• Trials showed no functional benefit

Morris NA; 2024

STICH I (2005)

Early surgery vs medical 
therapy

No overall benefit
Timing & poor selection

STICH II (2013)
Lobar ICH only

Small signal in select 
patients

Excluded sickest

MISTIE III (2019)

MIS + alteplase

Improved mortality 
Clot ↓ = outcome ↑

Timing & biology

ENRICH (2023) 

Early MIS (MIPS)
Functional benefit
Careful selection



Minimally Invasive Surgery Comes of Age

MISTIE III
tPA facilitated drainage 

Morris NA; 2024
 Hanley D, 2013



MISTIE-III

Hanley DF, 2019



MISTIE-III as-treated analysis

Hanley DF, 2019



ENRICH
• 30-80 mL
• GCS 5-14
• Excluded thalamic, infratentorial ICH
• Surgery within 24h

• Adaptive Trial Design
• Stopped enrolling BG ICH after interim 

analysis
• Utility-weighted mRS (180 d)
• Achieved target < 15 mL in ~73%
• Median time to surgery 16.75 h

Pradilla, G 2024

Minimally invasive trans-sulcal para 
fascicular surgery (MIPS)



ENRICH
50% vs 41% mRS 0-3 at 180d
Fewer decompressive craniectomies, decreased ICU length of stay, 
hospital length of stay and 30-day mortality



SWITCH
• Decompressive Craniectomy
• Deep, Severe ICH (30-100 

mL)
• Surgery within 72 h
• Primary outcome mRS 5-6
• 2/3 planned enrollment 

(funding)

• 77% would have surgery 
again 

Beck J, 2024



Hemphill, JC, 2024



Post–Cardiac Arrest Care: Beyond TTM → 
Bundles, Sedation, and Neurorecovery
2025 AHA Guidelines

Hirsch KG et al. 2025



Hirsch KG et al., 2025 Nolan JP et al., 2025

Temperature Management







36-72h 



Temperature Management Duration 



Post-ICECAP

Sachin Agarwal 

https://siren.network/trial/post-icecap



Seizure Detection and Management

Hirsch KG et al., 2025



Seizure Management – Routine vs. Continuous EEG

Rossetti et al., 2020



EEG Patterns

Nolan JP et al., 2025



Seizure Detection and Management

Hirsch KG et al., 2025



Myoclonus Nomenclature

Hirsch KG et al., 2025



TELSTAR

Ruijter BJ  et al., 2022



Prognostic Pessimism in Cardiac Arrest

Elmer et al. Resuscitation 2016

72h



‘Goals of Care’ Family Conferences
Riskiest of all ICU procedures!

If overly pessimistic: A patient with recovery 
potential may have withdrawal of life-sustaining 
therapy in the ICU

If overly optimistic: A patient may end up in an 
unacceptable vegetative or minimally conscious 
state

Christos Lazaridis. NICIS 2018



Lee DH et al, 2022

Good Outcome: 90% for 
Early Awakening
67% for Late Awakening

Late Awakening is Common 



Hirsch KG et al., 2025



Nolan JP et al., 2025



Nolan JP et al., 2025



Assessing Consciousness in the ICU

Edlow and Fins. JHTR 2018



Consciousness 



JFK-CRS-R
Standardized assessment 
outperforms unstructured, 

one-off bedside exam

Seel Arch Phys Med Rehabil 2010



Unresponsive
≠

 Unconscious in 25%

Disorders of Consciousness : A New Era



Claassen J, 2019

CMD: A clinical “blind spot” 

Bodien Y, 2024



Edlow, BL, 2024



JFK CRS R 

Woodward et al. 2024





Survivorship and Recovery

Hirsch KG et al., 2025



What happens to patients with mRS 5 at 
discharge?

• 190 patients from UPMC: 43 did not follow command
• 36% who never followed (1 y f/up) had no restricted diffusion on MRI

• One year mortality 38% (median survival 4.2 y)
• Did not differ based on ability to follow commands

• 58% readmitted to hospital within 1 year for at least 8 days

• 5/43 (11%) who did not follow regained ability to follow commands, and 
9/43 (21%) were living at home.

Xiao A et al., 2022



Survivorship and Recovery

Nolan JP et al., 2025



COMA –F 



NeuroRecovery Clinic (NRC)

Chest, 2024



Five Take-Home Messages

• ICH requires urgency
• Selection matters for surgery
• Delay prognostication
• Consciousness may be hidden
• Recovery is long-term



Questions

Melissa Motta MD MPH 
Department of Neurology and Program in Trauma
University of Maryland School of Medicine
mmotta@som.umaryland.edu 

mailto:mmotta@som.umaryland.edu


Survivorship and Recovery

• In countries that practice WLST, ~80-90% of survivors return home 
with ≤ 2

• But…
• Cognitive deficits (0-88%, 29% in TTM2): episodic memory, executive 

functioning, processing speed
• Fatigue (20-70%): Does not improve even 5 years after OHCA
• Anxiety, Depression, PTSD (20-25%): Persistent risk
• Mobility Limitations/Inactivity: 1/3 of survivors from TTM at 6 mo
• Restrictions in societal participation / resuming work:

• 50% return to previous work levels at 6 mo with median return to work at 80 days
• Co-survivors (family / close friends) commonly report PTSD, anxiety, sleep 

disturbance 

Chin YH et al., 2022

Norström EB et al., 2023

Joshi VL et al., 2023

Yaow CYL et al., 2022
Heimburg K et al., 2022

Lilja G et al., 
2023

Rojas DA et al., 2023
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