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 Objective: This review synthesizes current evidence (2020-2025) on the 
management and outcomes of pediatric polytrauma. It examines the 
effectiveness of pediatric-specific trauma systems and resuscitation strategies 
compared to adult-oriented or standard care, focusing on mortality, functional 
outcomes, and system-level improvements. 
Methods: A literature review was conducted following a PICO framework, 
analyzing recent studies, meta-analyses, and consensus guidelines. The 
population of interest was children and adolescents (0-18 years) with 
polytrauma. The intervention was pediatric-specific trauma care, compared 
to adult-based or mixed care. Key outcomes included mortality, neurological 
function, and long-term morbidity. 
Findings: Pediatric polytrauma has distinct patterns and physiological 
considerations compared to adults. Evidence confirms that organized, 
pediatric-specific trauma systems improve critical process measures like 
faster time to transfusion and better adherence to guidelines. However, 
conclusive evidence linking these systems directly to uniform reductions in 
mortality is mixed, with outcomes heavily influenced by institutional 
experience and resources. Promising clinical interventions, such as whole-
blood transfusion, show potential but require further validation in pediatric 
populations. A significant gap exists in long-term and psychosocial outcome 
data for child survivors. 
Conclusion: Successful management of pediatric polytrauma requires age-
specific systems and protocols. While pediatric-focused care enhances the 
quality and coordination of acute treatment, more robust research is needed 
to definitively prove its impact on survival and to develop evidence-based 
guidelines for critical interventions like transfusion and imaging.  
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1. Introduction 
 

Pediatric polytrauma is a generalization of traumatic injuries in children that may induce physiological 
distress or become life-threatening in more than one organ system. It is one of the main causes of 
mortality and morbidity among children all over the world. Evidence from studies indicates that the 
patterns and outcomes of pediatric trauma differ significantly from those observed in adults. Among 
children, head injuries are the most frequent, and the pathophysiology of trauma contrasts with age, 
with falls predominating in younger children and motor vehicle accidents becoming more prevalent 
during adolescence (Bao et al., 2024; Giovannini et al., 2024). Despite the relatively low mortality 
rates in severe pediatric trauma in comparison with adult groups, the deaths are mainly concentrated 
in the most severely injured patients as well as those who have suffered traumatic brain injury (TBI)  
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or hemorrhagic shock (Maconochie et al, 2020). Pediatric poly-trauma etiology is mostly related to 
road-traffic accidents (RTCs), height falls, and blunt-force trauma; intentional and penetrative trauma, 
although, in most high-income economies, they have relevance in particular geographic areas 
(Giovannini et al., 2024; Bao et al., 2024). Seasonal and age variations affect the incidence, such as 
adolescent males experiencing an increase in the rate of RTC-related polytrauma.  

Population  

    The study target group will consist of children and adolescents (including neonates through 18 years 
old) experiencing polytrauma or multiple system injury in prehospital (e.g., during the process of 
emergency medical transport) or hospital-based (e.g., upon hospital admission or during acute care 
provision) settings. Such a sample is chosen since pediatric patients differ from adults in the work of 
their bodies and clinical treatment requirements, specifically the capacity to manage the airways, the 
reserve of blood circulation, and coagulation mechanisms (Muttalib et al., 2024). Such developmental 
and physiological variations require age-dependent procedures in trauma evaluation and resuscitation, 
which is proven to be evidenced by recent literature (Ciorba, 2024; Maconie et al., 2020). 

Intervention: pediatric-specific trauma systems and resuscitation strategies  

    According to current literature, trauma systems and resuscitation strategies that are specific to the 
pediatric population would be the most useful in the management of pediatric polytrauma. The clinical 
protocols are more specific to the pediatric patient, system-level interventions, such as pediatric trauma 
center triage, coordinated work of multiple disciplines, and improved care delivery and, in some 
settings, survival (Moore et al., 2023; Ciorba & Maegele, 2024). Moore et al. (2023) established that 
the results of treating the severely injured children with pediatric-designated centers compared to 
mixed or adult facilities are significantly different, which may indicate that the pediatric- specific 
infrastructure is the best to facilitate the triage process and the initial resuscitation. Ciorba and Maegele 
(2024) also note that specific pediatric trauma routes, such as the special trauma team and evidence-
based imaging and hemorrhage-control guidelines, can enhance the timeliness and consistency of care 
but indicate that the translation of the above process improvements to functional outcome improvement 
is contradictory.  

On the clinical level, resuscitation methods have evolved to more physiologically suitable methods for 
children. The Pediatric Life Support Consensus (Macontey et al., 2020) codified age-adjusted age-
related airway care, circulation care, and shock reversal recommendations, which emphasize the 
importance of early haemorrhage control and maintaining normal temperatures as the primary factors 
in minimizing secondary injury. Whole-blood transfusion has more recently become an effective 
resuscitation approach. According to the painters et al. (2025), there is some comparative evidence 
that whole blood can offer a slight mortality benefit compared to component therapy in severe cases 
of hemorrhage, but the authors emphasize that the present data on the subject in children were 
preliminary and need larger validation groups. The results of Guindani et al. (2025) in their article, 
which is grounded in the "Bergamo Approach," complement and corroborate the idea that integrated 
protocols, which include early transfusion preparedness, trauma team activation, and rapid imaging, 
can be used to decrease time to definitive care in complex cases of pediatric trauma.  

Similar progress has been made in diagnostics and monitoring. Weber et al. (2021) also examined 
laboratory biomarkers and coagulation indices as adjuncts to the early detection of physiologic distress, 
stating that point-of-care testing of coagulation and inflammatory biomarkers can be used to predict 
organ dysfunction and inform targeted therapy.  
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2. Comparison  

    Numerous studies represent comparisons between pediatric-specific interventions and adult-based 
or mixed-center interventions or between cohorts of historical controls (standard care). A recent meta-
analysis and systematic review by Moore et al. (2023) had mixed and heterogeneous findings on 
mortality outcomes between children being treated in pediatric-only versus mixed or adult trauma 
centers. Although a few studies did find evidence of clinical process improvement, like the quicker 
initiation of transfusion, greater compliance with pediatric resuscitation guidelines, and 
multidisciplinary engagement, mortality disparities were not uniform across locations. Such 
differences can be traced less to the official designation of the trauma center and more to the 
organizational experience, access to pediatric surgical and critical care experience, and access to 
special resources, which are significant determinants of patient outcome.  

To date, the comparison of transfusion tools (whole blood and components) in children remains mostly 
observational; the evidence about adult transfusion currently serves as a guide to practice without being 
applicable since physiological and hemorrhagic factors differ (Painter et al., 2025). 

 

3. Outcomes  

    Mortality, functional neurological outcome, comorbidity rates (e.g., sepsis and coagulopathy), 
length of stay in a hospital, and long-term psychosocial outcomes are the main outcomes of interest in 
pediatric polytrauma studies, as defined by existing evidence (Bao et al., 2024; Muttalib et al., 2024). 
In multicenter and longitudinal cohorts, mortality has decreased by relatively small changes with the 
optimization of pediatric trauma systems, and still, survivors are at risk of the burden of neurocognitive 
and psychological morbidity (Hibberd et al., 2025). Bao et al. (2024) conducted a decade- long 
intensive care cohort, claiming that despite the improvement in overall survival, the number of post-
traumatic complications and neuropsychological impairment remained, so recovery can be 
complicated.  

The initial path of management is also crucial in determining the outcome variability. The study by 
Ciorba and Maegele (2024) demonstrated that the timely recognition and transfer, preventing delayed 
control of hemorrhage and adherence to the medical emergency recommendations in pediatrics are 
associated with improved outcomes, and the occurrence of traumatic brain injury (TBI) and 
hemorrhagic shock are predictors of poor outcomes. These results are supported by Schuster et al. 
(2024), the authors stating that the creation of pediatric-specific trauma scores is not yet completed; 
existing mortality prediction algorithms, in most cases, are based on adult-specific values and, 
therefore, they can underestimate the danger in the pediatric population. Notably, Hibberd et al. (2025) 
postulate the use of structured psychosocial follow-up, which belongs to post-trauma care, as more 
and more survivors of childhood polytrauma start recognizing long-term consequences of the 
experienced traumas, both emotionally and behaviorally.  

 

4. Guidelines Summary  

    Guidelines and international consensus statements state the importance of early pediatric-adapted 
resuscitation systems, transportation to the relevant centers, careful yet prompt imaging, hemorrhage 
control plans (including massive transfusion studies), and multidisciplinary rehabilitation strategies. 
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Gaps and Implications for Practice  

    The existing body of literature shows that there are several serious gaps in the research on pediatric 
polytrauma. Additionally, the comparative data between pediatric- only and mixed/adult trauma 
centers are not consistent, with authors limitedly reporting differences in both mortality and process 
improvements (Moore et al., 2023). Lastly, there is little long-term and psychosocial outcome data in 
pediatric polytrauma and, therefore, a clear necessity to conduct research beyond the acute care period 
(Weber, 2021). To overcome these gaps, future research should look at implementation studies of 
pediatric trauma systems regionalization, the creation and testing of standardized massive-transfusion 
regimens, and imaging decision rules unique to pediatrics.  

 

5. Conclusion  

    Current evidence (2020-2025) emphasizes the fact that successful care of pediatric polytrauma 
requires the pediatricization of trauma systems and clinical pathways, considering the peculiarities of 
the physiology of children and the specifics of their traumas. Although pediatric protocols have been 
found to positively impact process measures, namely, timeliness of intervention and care coordination, 
and are promising in terms of functional outcomes, the research on the effectiveness of certain clinical 
interventions, including whole-blood transfusion, is still scarce. Recent guideline documents thus 
suggest pediatric-based triage, resuscitation, and follow-up at a longitudinal level and also highlight 
the necessity to conduct additional rigorous assessments of the strategies. It is suggested that clinicians 
should embrace a high-quality process in pediatric trauma care and timely interfacility transfer where 
necessary and strive to promote research and publication activities in pediatric trauma care to build a 
robust evidence base.  
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