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ICP SUSTAINED 
≥20 FOR 5 MIN?1

ICP SUSTAINED ≥ 
20 FOR 5 MIN? PHASE II

GCS  ≤ 8 

ICP MONITORING 
INDICATED?

YES

YES

ASSESS

YES

CONTINUE TO 
MONITOR

NO

NO

ASSESS

REPEAT

GCS 
ASSESSMENT

REASSESS

GCS 
HISTORY

ADMIT

TO PICU

PHASE I – INITIAL TREATMENT PHASE II– ICP NON-RESPONSIVE TO PHASE I THERAPY

PHASE III ICP SUSTAINED 
≥20 FOR 5 MIN?

YES

ASSESS

YES

ASSESS

ICP SUSTAINED 
≥20 FOR 5 MIN?

ORDERS

ELEVATE HOB 
30O  OR REVERSE

TRENDELENBERG; 
KEEP HEAD 

MIDLINE

NORMO- 
THERMIC

MAINTAIN

CORE TEMP

36-37.5O C

START SEIZURE 
PROPHYLAXIS

CONSIDER 
CONTINUOUS  EEG 

MONITORING

CONSULTS 
ORDERED 

WITHIN 24HRS:
PT

NUTRITION 

NEUROMUSCULAR 
BLOCKADE

PER PICU 

ASSESS ICP 
BEFORE INITIATING 
2ND INTERVENTION

HYPEROSMOLAR 
THERAPY *
3% SALINE 

PER ICU, MANAGE BLOOD PRESSURE  TO MAINTAIN CPP 
THRESHOLD OF 40 MM HG FOR INFANTS & 50 MM HG FOR > 1YEAR.

DRAIN 
VENTRICULOSTOMY 

IF PRESENT 

SEDATION & ANALGESIA

PER PICU
AVOID PRN 

PENTOBARBITAL 

CT SCAN

CONSIDER REPEAT CT 
SCAN

PANIC VALUE

CONCERN FOR IMPENDING HERNIATION

TREATMENT

SURGERY 
AS INDICATED

ICP MONITOR

INTUBATION 
MAINTAIN  

PaCO2 WITHIN  
35-45 mmHg

LABS

 q 6HR x 48HRS

CBC & CHEM 7 
COAGS^ WITH

DIC PANEL

*HYPEROSMOLAR THERAPY

GOAL:
SERUM SODIUM < 160 
SERUM  OSMO < 360

3% SALINE BOLUS

5ML/KG OVER 15 minutes
OR

3% SALINE  CONTINUOUS 
INFUSION

 0.1- 1ML/KG/HR TITRATED TO 
KEEP ICP <20

MONITOR SERUM SODIUM OR OSMO 
2 HRS AFTER BOLUS 

ADMINISTRATION

2BARBITURATE THERAPY

IF ICP NOT CONTROLLED WITH BURST SUPPRESSION

 GO TO PHASE III

Pentobarbital Loading Dose: 5 mg/kg over 30- 60 minutes 
Maintenance infusion:  initial: 1 mg/kg/hr
Bolus Dose: 
 1 mg/kg and increase infusion rate by 0.5mg/kg/hr as needed to 

maintain burst suppression on EEG.
 Max dose 5mg/kg/hr 
Monitoring during Barbiturate Therapy: 

 Burst suppression is monitored by EEG activity
 If EEG is overly suppressed Hold Pentobarbital until EEG activity 

resumes and restart drip 

NOTIFY INTENSIVIST AND/OR NEUROSURGEON FOR EMERGENT:
 HYPEROSMOLAR THERAPY 
 HYPERVENTILATION

 SEDATION 

BARBITURATE THERAPY
2

PENTOBARBITAL DOSING FOR BURST SUPPRESSION
2

CONTINUOUS  EEG MONITORING TO ACHIEVE BURST SUPPRESSION

INDICATORS PRESENT:
 ACUTE RISE IN ICP (≥ 40)
 PUPIL CHANGES

 BRADYCARDIA & HYPERTENSION
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CONSIDER CT SCAN 
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CONSIDER ALTERNATIVE TREATMENTS

ICP SUSTAINED 
≥20 FOR 5 MIN?

ICP SUSTAINED ≥ 
20 FOR 5 MIN?

REPEAT 
CT SCAN

CONSIDER

 LUMBAR DRAIN

YES

YES

CONSIDER 
DISCONTINUING  

GUIDELINE

CISTERNS 
OPEN?

NO

YES
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DECOMPRESSIVE 
CRANIECTOMY 

EXPERIMENTAL 
DRUGS

HYPERVENTILATION 
PaCO2 <30 

mmHg
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physicians on Children’s medical staff in the interest of advancing pediatric 

healthcare.  This is a general guideline and does not represent a professional 
care standard governing providers' obligation to patients.  Ultimately the 
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 TRAUMATIC BRAIN INJURY WITH GCS OF ≤ 8 SCORED IN THE FIELD, 
TRANSPORT, OR ED. 

 TRAUMATIC BRAIN INJURY PATIENT ADMITTED WITH INITIAL SCORE >8 
AND  DETERIORATES TO GCS ≤ 8  

 SCORE ACCEPTED IS ONE SCORED PRIOR TO INTERVENTIONS 
REQUIRING SEDATION. 

KEY INFORMATION

*INCLUSION

CPP –CEREBRAL PERFUSION PRESSURE  (MAP – ICP) 
HOB- HEAD OF BED

ICP – INTRACRANIAL PRESSURE

MAP- MEAN ARTERIAL PRESSURE   (ARTERIAL LINE RECOMMENDED) 
OSMO- SERUM OSMOLALITY LEVEL      
TBI – TRAUMATIC BRAIN INJURY

ABBREVIATIONS:

MILD HYPERVENTILATION 
PaCO2

 30 - 35 mmHg

STEPS FOR ICP ≥ 20 

1VALIDATION OF ICP VALUES
 CHECK CALIBRATION WITH EACH ICP ELEVATION AND PRN
 IF EVD IS PRESENT:

CHECK STOPCOCK POSITION FOR DRAIN OR MONITOR 
 CHECK EVD DRAIN FOR  PATENCY AND  FLOW  
 CHECK ACCURATE LEVEL FOR EVD DRAIN 

1. AVOID STIMULATION INCLUDING  SUCTIONING, NOISE, MOVING, 
    TREATMENTS

2. LIMIT ENVIRONMENTAL STIMULATION: NOISE, STIMULATION, MOVING.  
3. VERIFICATION THAT HOB IS ELEVATED 30O

4. VALIDATE ICP READING IS ACCURATE (SEE BELOW)
5. ENSURE PRIOR TREATMENTS, INCLUDING SEDATION, ARE OPTIMIZED 
    BEFORE ADVANCING TO NEXT PHASE OF INTERVENTION.  
6. AT ANY STEP IN THE PROCESS, PRIOR TREATMENTS MAY BE REPEATED

7. AT ANY POINT ALONG THE ALGORITHM, IF THE ICP IS SUSTAINED ≥ 
    20 MIN AND NOT RESPONSIVE TO THERAPY, CONSIDER:
                       A. REPEAT CT SCAN

                       B. SURGERY AS INDICATED 

PANIC VALUE

CONCERN FOR IMPENDING 
HERNIATION

TREATMENT

INDICATORS PRESENT:
 ACUTE RISE IN ICP (≥ 40)
 PUPIL CHANGES

 BRADYCARDIA & HYPERTENSION

NOTIFY INTENSIVIST AND/OR 
NEUROSURGEON FOR EMERGENT:
 HYPEROSMOLAR THERAPY 
 HYPERVENTILATION

 SEDATION 

CONSIDER REVERSAL OF THERAPY

 IF THE ICP IS <20 FOR 24HRS, CONSIDER WITHDRAWING 
TREATMENT IN REVERSE ORDER 

 IF PATIENT REMAINS STABLE CONSIDER REMOVING THE 
MONITORING DEVICE

 *If Moderate Hypothermia was used and re-warming is 
initiated, it should be done at a rate of 0.5 to 10C every 12-
24hours 

 GCS > 8, OR SURGICAL INTERVENTION WITHOUT INSERTION OF ICP 
       MONITORING DEVICE.  
  PATIENT IS NOT  SALVAGEABLE (INITIATE CALL TO LIFE LINK)

*EXCLUSION

 DIC PANEL q 6HOURS TIMES 48 HOURS  IF PATIENT NOT ON MASSIVE 
TRANSFUSION PROTOCOL(MTP)

 IF PATIENT IS ON THE MASSIVE TRANSFUSION PROTOCOL, FOLLOW 
MTP LAB SCHEDULE AS INDICATED UNTIL TRANSFUSION PROTOCOL 
IS ENDED; THEN RESUME TBI PATHWAY COAGULATION LABS

^COAGULATION LABS

IF SEVERE BRAIN STEM 
DYSFUNCTION &/OR 

ICP SUSTAINED ≥ 40?

UPDATE 4.24.17

PHASE III – ICP NON-RESPONSIVE TO PHASE II THERAPY
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MODERATE

HYPOTHERMIA*
32-33o C


