
Comparing 3% Hypertonic Saline and 20% Mannitol 
in Pediatric Traumatic Brain Injury: Impact on 

Mortality and Neurological Outcomes

1. INTRODUCTION 
Traumatic brain injury (TBI) is a significant cause of disability and 
death in children and it often results in increased intracranial 
pressure (ICP), or pressure in the skull, due to cerebral edema and 
secondary brain injury. Managing elevated ICP is very important 
for preventing more neuronal damage, and hyperosmolar therapy 
is a commonly used solution for these cases. 3% hypertonic saline 
(HTS) and 20% mannitol are the most common types, and they 
both work by creating an osmotic gradient that reduces swelling 
and improves pressure in the brain. There is, however, some 
debate in which provides better outcomes in pediatric TBI 
patients. Some studies show that HTS may be more effective at 
reducing ICP and others argue that mannitol is better¹. This study 
was conducted across 28 pediatric ICUs in Asia, Latin America, 
and Europe, in children with moderate to severe TBI, indicated by 
a Glasgow Coma Scale (GCS) score of less than or equal to 13. 
The GCS measures level of consciousness, with the least being 0 
and the most being 15. Mortality rates and functional recovery 
data was gathered in order to see the correlation with survival 
and neurological outcomes. The results of this study have 
important implications for critical care medicine in children 
because of the prevalence of pediatric TBI.
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2. PRIMARY  FINDINGS

The study included 445 children (under 18) with moderate to 
severe TBI who were at risk of elevated ICP. They were divided 
into four groups based on their treatment: 184 children (41.3%) 
received 3% HTS, 82 children (18.4%) received 20% mannitol, 69 
children (15.5%) received both agents, and 110 children (24.7%) 
received no agent. Mortality rates were 7.1% in the HTS group 
and 11.0% in the mannitol group. However, it was concluded that 
the difference was not statistically significant (P = .34), indicating 
that neither agent gave a clear benefit.
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To assess functional recovery, the researchers used two neurological assessment 
tools: the Pediatric Cerebral Performance Category (PCPC) scale at hospital 
discharge and the Glasgow Outcome Scale–Extended Pediatric Version 
(GOS-E-Peds) at 3 months post-injury. These scales evaluate long-term cognitive 
and motor function and the ability to perform daily activities. The study found no 
significant difference in functional outcomes between the HTS and mannitol 
groups, through these assessment tools, suggesting that while both agents 
effectively reduce ICP, neither provides a clear advantage in promoting 
neurological recovery. This finding aligns with other research in the past, which 
has indicated that both HTS and mannitol can lower ICP, but their impact on 
long-term functional outcomes remains uncertain².

3. HOW THIS IMPACTS PATIENT CARE

The results of this study suggest that clinicians should adopt an individualized 
treatment approach when selecting hyperosmolar therapy for pediatric TBI 
patients. Since neither HTS nor mannitol demonstrated clear superiority, 
treatment decisions should be guided by patient-specific factors, such as 
electrolyte balance, fluid status, and the presence of comorbid conditions. 

This study also highlights the need for large and multicenter randomized 
controlled trials to determine whether one agent is superior in specific clinical 
scenarios. Although observational data shows that HTS may be associated with 
a lower mortality rate, the lack of statistical significance in this study emphasizes 
the limitations of the non-randomized data in this study. Future research should 
focus on standardized dosing protocols and long-term functional outcomes to 
refine clinical guidelines for pediatric TBI management.
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