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Talk Overview

• Clinical Case
• Sedation and analgesia strategies
• ICP and CPP optimization



Clinical Case

• XX yo male unhelmeted cyclist is struck by an automobile
• GCS 6 in field and on ED arrival. Intubated.
• CT head showed L frontal SDH, small bifrontal contusions 

and temporal bone fracture
• Briskly localizing upon arrival to neuro ICU. GCS 

E1V1TM5. EVD is placed





First-line neuroprotective measures

• Elevate head of bed
• Control pain and agitation
• Target normothermia
• Avoid hypotension
• Avoid hypercarbia and hypoxia

• End-tidal CO2 helpful for monitoring



Sedation goals in critical illness



TBI-specific analgesia and sedation?





Clinical Case

• ~12 hrs after admission ICP sustains between 20 
and 25 mm Hg

• ABG on 30% FiO2: 7.47/34/137
• Head CT shows no interval change in SDH or 

bifrontal contusions

• Next management step?





Clinical Case

• Sedation transitioned to propofol ICP transiently 
decreased as did systolic blood pressure

• Started on norepinephrine to maintain CPP > 60

• ICP abruptly increases to 36 mmHg during tracheal 
suctioning

• Normalizes with administration of 30 cc 23.4% saline





Clinical case contd.

• A few hours later ICP again spikes to 36 mmHg
• Normalizes with mannitol administration

• Portable head CT obtained after bolusing propofol and fentanyl



Clinical Contd.

• Patient continued on propofol 80 mcg/kg/min and 
fentanyl infusion is uptitrated to 200 mcg/hr.

• Bolused 23.4% alternating with mannitol during ICP 
spikes. Na increases to 155 and serum osms to 330

• ICPs consistently sustaining > 25 with transient spikes 
into 30s and even low 40s anytime pt is stimulated

• CPP maintained > 60 mmHg except very brief periods 
during ICP spikes.

• Remaining management options?



Decompressive Craniectomy?







Pentobarbital?



Using pentobarbital in TBI

• Place continuous EEG and titrate to deep burst 
suppression (~1 burst/10s page)

• Load 10 mg/kg over 30 minutes
• Continue 5 mg/kg for 1-3 hrs until adequate sedation 

achieved on EEG

• Maintenance dose 1 mg/kg titrated to EEG burst 
suppression



Pentobarbital adverse effects

• Hypotension  increased pressor requirements
• Respiratory depression
• Ileus

• Gut ischemia
• Venous thromboembolism
• Impaired cough and ciliary clearance  pneumonia and mucus 

plugging



Clinical case contd.

• ICPs ~ 20-30 with continued brief spikes with nursing care
• Cool to 34 C 
• Continue to treat ICP spikes with hyperosmolar therapy
• Develops pneumonia, atelectasis, abrupt mucus plugging 

leading to severe desaturation
• Tracheostomy placed on post-trauma day 15 when first able to 

tolerate reverse Trendelenberg
• ICPs normalize by ~ day 18 and pentobarbital weaned
• Subsequently develops recurrent pneumonia  severe ARDS 

requiring paralysis and prone positioning



Clinical case contd.

• Pt developed stage 2 pressure ulcers
• Severe agitation and withdrawal methadone and 

benzodiazepine taper necessary to wean off of high-dose 
sedation

• Discharged to acute rehab after 34 days
• Improves rapidly  initial neurocognitive performance in the 

average to above average range. Decannulated
• Neurocognitive scores all above average at the time of 

discharge from rehab 24 days later
• Patient discharged home and cleared to return to work 

without restrictions



Clinical case takeaways 

• Be cautious in prognostication for young patients with severe 
intracranial hypertension

• Sustained ICP > 20 can be tolerated provided there is adequate 
cerebral blood flow and oxygenation

• Patients on prolonged barbiturate infusion will develop 
pneumonia, hypoxic respiratory failure and, usually, sepsis
• Patient selection is important
• Closely discuss risks/benefits of craniectomy with 

neurosurgery and patient’s family
• Sedation and analgesia important factors in TBI

• Avoid unnecessary oversedation, but sometimes it’s necessary 
t  ifi  li i l  t  t l ICP



Future Directions



Future Directions

• Improved methods to personalize ICP and CPP goals
• New monitoring methods may be helpful … or just provide 

additional data
• Brain tissue oxygen monitoring
• Cerebral blood flow monitoring
• Autoregulatory assessment

• Better data to guide early prognostication and patient 
selection for 3rd line ICP therapies

• Clear guidelines for sedation and analgesia
• High quality collaborative trauma care, not magic bullets, will 

improve patient outcomes



Thank you!


