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1. Introduction and Who Guideline applies to  

 

Raised intracranial pressure (ICP) is a potentially serious complication of traumatic 
brain injury. It can also occur as a complication of CNS infection, CNS tumour, 
hydrocephalus, hepatic encephalopathy, severe hypertension, intracranial bleeding 
from arteriovenous malformation or impaired intracranial venous drainage. 
 
Prompt and early recognition of raised ICP is very important and management 
should concentrate in lowering intracranial pressure as well as treating the 
underlying cause in order to avoid serious neurological sequelae or death. 
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Please note:   
Hypertonic Saline 2.7%: 

 

From History: 
-Symptoms of meningitis or encephalitis 
-Hypoxic ischaemic injury the brain (e.g. Post cardiac arrest) 
-Metabolic (DKA, inborn errors) 
-Blocked shunt in hydrocephalus 
-Unexplained headache, vomiting, double vision/visual impairment 
-Traumatic brain injury (NAI, accidental) 
 
From clinical exam: 

- Relative bradycardia with hypertension 

- Focal neurological signs 

- Bulging fontanelle in very young infant 

- Abnormal posture 

- Unequal pupils, dilated or poorly responsive  

- Abnormal eye movement/ persistent eye deviation 

- Seizures 

- Reduced GCS</= 8  
-   Papillodema (late sign) 

 

      Do not hesitate to start early treatment     Start your management early without delay 
                                                          No lumbar puncture 

 

IMMEDIATELY: 
 

 Start resuscitation, ABC approach  

 Don’t forget glucose, treat hypoglycaemia promptly and avoid hyperglycaemia 

 Give 3mls/kg of 2.7% sodium chloride or Mannitol (1gram/kg (5ml/kg) of 20% 
Mannitol over 15-30 minutes) 

 Treat shock if present cautiously, avoid hypotension, if present treat aggressively   

 Maintain a normal temperature, avoid hyperthermia 

 Call for help  

 Call anaesthetist early on 

 Call CICU 

 Elevate head to 30° in midline position 

 Treat seizures if present, consider prophylactic treatment for seizures 
(Phenytoin) 

 Urinary catheter 

 Neuro observation every 15 minutes 

Neurointensive treatment: 

- Ensure all the above measurement are considered 

- Intubate and ventilate with tight control of PaCO2 (4-4.5 KPa) 

- Sedation pain control and muscle relaxation prior to transfer (Fentanyl, Morphine, Midazolam, 
Rocuronium…) 

- Avoid neck line 

- Treat hypotension aggressively 

- Treat underlying cause accordingly 

- CT scan post stabilisation 

 

 Is raised intracranial pressure suspected? 
 
 

2. Management  
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Hypertonic Saline  
 
Administer 3 ml/kg over 5 – 15 minutes for signs of cerebral oedema or raised ICP. 
This dose can be repeated hourly until serum sodium levels reach 160 mmol/l. This 
is because hypertonic saline fails to reduce ICP if serum sodium levels are more 
than 160mmol/l. If signs of cerebral oaedema/raised ICP persist, repeat hypertonic 
saline to maintain sodium 155-160mml/l 
 
If an “off the shelf” bag of 2.7% hypertonic saline is not available in your area a bag 
of 3% saline can be made up as follows. Dosing is exactly the same for 3% as for 
2.7%. 

 Remove 36 ml from a 500 ml bag of 0.9% sodium chloride add 36 ml of 
30% sodium chloride.  

 
Mannitol 20% (2g in 10ml): 

 
Give 1g/kg (5ml/kg) 20% mannitol over 30 minutes. Repeat up to two times if 
needed. Repeat after 4-8 hours if required (only if serum osmolality < 310 mOsm/L). 
(20% Mannitol is stored in Windsor Childrens Fluid Store (near Wd 14), or C-PICU) 
 
 
Sedation: 
 
It is very important to keep patient well sedated, preferably with Fentanyl infusion to 
avoid hypotension that could potentially occur with Morphine infusion. If Morphine 
infusion is used please be aware of the possibility of hypotension and correct that 
promptly if needed. 
Please note that therapeutic hyperventilation is reserved for cases with signs of 
acute cerebral herniation or raised ICP that does not respond to the above 
measures, in these circumstances please take advise from intensivist or consultant 
neurosurgeon as needed. 
 
 

3. Education and Training  

 

No new training is required to implement this guideline 

 

4. Monitoring Compliance 
 

What will be measured to 
monitor compliance 

How will compliance be 
monitored 

Monitoring 
Lead 

Frequency Reporting 
arrangements 

Time to initiation of ICP 
protocol from identification 
of raised ICP 

Retrospective notes 
Audit 

Consultant 2 yearly Clinical Audit 
Meeting 

 

 
 
 

https://uhltrnhsuk.sharepoint.com/teams/pagl


  

 
 Page 4 of 5 
Title: Raised Intracranial Pressure Children 
V:2  Approved by Children’s Clinical Practice Group:  March 2022  Trust Ref: C22/2019      Next Review: March 2025                                                                                             
 

NB: Paper copies of this document may not be most recent version.  The definitive version is held on InSite in the Policies and Guidelines Library 

 

5. Supporting References  

 

- Agbeko RS, Pearson S, Peters MJ, et al. Intracranial pressure and cerebral 
perfusion pressure responses to head elevation changes in pediatric traumatic brain 
injury. Pediatr Crit Care Med 2012; 13:e39. 
 
- Allen BB, Chiu YL, Gerber LM, et al. Age-specific cerebral perfusion pressure 
thresholds and survival in children and adolescents with severe traumatic brain 
injury*. Pediatr Crit Care Med 2014; 15:62. 
 
- Tasker RC, Acerini CL. Cerebral edema in children with diabetic ketoacidosis: 
vasogenic rather than cellular? Pediatr Diabetes 2014; 15:261. 
 
- Brophy GM, Human T, Shutter L. Emergency Neurological Life Support: 
Pharmacotherapy. Neurocrit Care 2015; 23 Suppl 2:S48. 
 
- Härtl R, Bardt TF, Kiening KL, et al. Mannitol decreases ICP but does not improve 
brain-tissue pO2 in severely head-injured patients with intracranial hypertension. 
Acta Neurochir Suppl 1997; 70:40. 
 
- Stevens RD, Shoykhet M, Cadena R. Emergency Neurological Life Support: 
Intracranial Hypertension and Herniation. Neurocrit Care 2015; 23 Suppl 2:S76. 
 
- Seder DB, Jagoda A, Riggs B. Emergency Neurological Life Support: Airway, 
Ventilation, and Sedation. Neurocrit Care 2015; 23 Suppl 2:S5. 
 
- Kochanek PM, Carney N, Adelson PD, et al. Guidelines for the acute medical 
management of severe traumatic brain injury in infants, children, and adolescents--
second edition. Pediatr Crit Care Med 2012; 13 Suppl 1:S1. 
 
- Tasker RC, Adelson PD. Head and Spinal Cord Trauma. In: Rogers’ Textbook of 
Pediatric - Intensive Care, 5th ed, Nichols DG, Shaffner DH (Eds), Lippincott 
Williams & Wilkins, Philadelphia 2015. p.951 
 
- Crompton EM, Lubomirova I, Cotlarciuc I, et al. Meta-Analysis of Therapeutic 
Hypothermia for Traumatic Brain Injury in Adult and Pediatric Patients. Crit Care Med 
2017; 45:575. 
 
- Tasker RC, Vonberg FW, Ulano ED, Akhondi-Asl A. Updating Evidence for Using 
Hypothermia in Pediatric Severe Traumatic Brain Injury: Conventional and Bayesian 
Meta-Analytic Perspectives. Pediatr Crit Care Med 2017; 18:355.                  

 

6. Key Words 
 

ICP, Raised intracranial pressure 

 

 

 

https://uhltrnhsuk.sharepoint.com/teams/pagl


  

 
 Page 5 of 5 
Title: Raised Intracranial Pressure Children 
V:2  Approved by Children’s Clinical Practice Group:  March 2022  Trust Ref: C22/2019      Next Review: March 2025                                                                                             
 

NB: Paper copies of this document may not be most recent version.  The definitive version is held on InSite in the Policies and Guidelines Library 

 

 

The Trust recognises the diversity of the local community it serves. Our aim 
therefore is to provide a safe environment free from discrimination and treat all 
individuals fairly with dignity and appropriately according to their needs.  
As part of its development, this policy and its impact on equality have been 
reviewed and no detriment was identified. 
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