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Background and Aim: Pediatric head injury is a significant and preventable public health concern, 
contributing substantially to morbidity and mortality in children. Understanding its epidemiological 
and clinical profile is essential for optimizing management and outcomes. Accordingly, this study 
evaluates the incidence, demographic distribution, mechanisms of injury, clinical presentation, 
radiological findings, and outcomes of head injuries in pediatric patients aged 0–14 years, with a 
focus on prognostic markers such as level of consciousness and pupillary response.

Methods and Materials/Patients: A retrospective analysis was conducted on 165 children with 
traumatic brain injury (TBI) admitted to the Department of Neurosurgery, GSVM Medical College, 
Kanpur, India, over two years. Clinical parameters, including Glasgow coma scale (GCS), pupillary 
reactivity, and computed tomography (CT) findings, were recorded. Outcomes were classified 
using the Glasgow outcome scale (GOS).

Results: Of the 165 patients, 69.09% were male and 30.90% female. The most common cause 
of injury was falling from height (55.15%), followed by road traffic accidents (38.78%). GCS 
scores revealed mild TBI in 18.78%, moderate in 56.33%, and severe in 24.84% of cases. Pupillary 
abnormalities were present in 14.5% of patients, strongly correlating with poor outcomes. Overall 
mortality was highest (36.53%) in patients with GCS equal of 3–7. In contrast, patients with GCS 
13–15 had a 90.32% good recovery rate. Pupillary reaction was a significant prognostic factor; 
accordingly, 75% of those with abnormal pupillary responses either died or were in a vegetative 
state. CT findings, such as combined intra- and extra-axial lesions and midline shift >5 mm, were 
also associated with higher mortality.

Conclusion: Low GCS at presentation and abnormal pupillary reactions are strong predictors of 
poor outcomes in pediatric TBI. Timely assessment and neuroimaging are crucial. Preventive 
strategies, especially targeting falls and road accidents, are vital to reducing the burden of head 
injury in children.
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Introduction

raumatic brain injury (TBI) refers to an 
abnormal change in brain function or anatomy 
caused by an external force that significantly 
contributes to the brain injury. According to 
the Centers for Disease Control and Prevention 

(CDC) estimates (2002-2006), pediatric TBI caused an 
average of 2174 deaths per year, 35136 hospitalizations 
per year, and 473947 emergency department visits in the 
United States (age 0-14 years) [1]. TBI is a major public 
health issue among children, causing over 7000 fatalities, 
approximately 60000 hospital admissions, and nearly 
600000 visits to emergency departments each year in the 
United States alone [2]. This pattern is consistent globally, 
with TBI significantly impacting pediatric populations across 
various countries. Research indicates that TBI accounts for 
over 50% of childhood injuries in Iran, constitutes about 
one-fifth of trauma-related emergency visits in India, and 
is responsible for nearly 30% of pediatric trauma cases in 
Korea [3]. In addition, epidemiological data show that in 
Australia, TBI affects more than 486 adolescents per 100000 
individuals annually, while in the United Kingdom, the 
incidence is approximately 280 cases per 100000 children. 
Severe TBI in children is a major cause of morbidity and 
mortality worldwide [4]. The most common type of injury is 
a fall, followed by a motor vehicle accident [5]. Child abuse is 
also a major cause of head trauma in children under the age 
of two. The percentage of each contributing factor varies 
across studies, and the distribution varies by age group 

and gender. Because they rely on adults, infants and young 
children are more vulnerable to abuse [6, 7]. 

Considering this emerging need to quantify and describe 
the clinic-epidemiologic profile of TBI in Indian children, we 
retrospectively collated the details of children who attended 
to Trauma Center, GSVM Medical College, Kanpur, India, 
over 2 years.

2. Methods and Materials/Patients

After obtaining the ethics approval from the Institute Ethics 
Committee, GSVM Medical College, Kanpur in India, the 
electronic records were accessed for information on children 
aged 0-14 years who presented to a tertiary care center with 
suspected head injury. TBI subjects (n=165) aged up to 14 
years managed in the Department of Neurosurgery, GSVM 
Medical College, Kanpur, were enrolled over the period of 
2 years in the present study. The study participants were 
assessed based on the predetermined proforma. A thorough 
history of the patients was obtained (including biodata, age, 
and mode of injury). Patients underwent a thorough general 
physical examination, systemic examination, and central 
nervous system examination, which included Glasgow coma 
scale (GCS), pupil size, and reaction. The patients were 
divided into three categories based on GCS as follows: Mild 
head injury (GCS 13-15), moderate head injury (GCS 9-12), 
and severe head injury (GCS 8). All patients had a plain 
computed tomography (CT) scan head, and CT findings were 
recorded. Following the initial resuscitation and workup, 
the patients were managed conservatively or surgically, 
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Highlights 

• Low GCS scores and abnormal pupillary reactions strongly predict poor outcomes in head-injured children.

• Midline shift and combined brain hemorrhages on CT scans are associated with significantly worse recovery outcomes.

• Falls and road traffic accidents are the leading causes of pediatric head injuries.

Plain Language Summary 

This study investigated head injuries in children aged 0–14 years to understand how they happen and what factors 
predict recovery. Researchers analyzed data from 165 children treated at a hospital in India. Most injuries were caused 
by falls or road traffic accidents, and boys were more commonly affected. The severity of the injury was measured 
using the Glasgow coma scale (GCS), and brain scans (computed tomography (CT) scans) were used to check for 
damage. The study found that children with low GCS scores or abnormal pupil responses were more likely to have 
serious complications or die. Certain brain scan findings, such as bleeding in multiple areas or a shift in brain position, 
also predicted poor outcomes. However, some types of injuries, like isolated extradural bleeding, had better recovery 
rates. These results highlight the importance of quick assessment and brain scans to guide treatment and improve 
outcomes in children with head injuries.

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.
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depending on the indications. All these patients’ outcomes 
were graded using the Glasgow outcome scale (GOS) and 
classified as good (normal, moderate disability) or poor 
(severe, vegetative, dead). 

The outcome was evaluated using age, gender, GCS, 
pupil size and reaction, CT scan features, intervention, and 
associated injuries. Multivariate logistic regression analysis 
of study variables was performed to identify independent 
prognostic factors.

Results

A total of 165 TBI patients aged up to 14 years, with 
a Mean±SD age of 9.22±3.16 years. Among recruited 
study participants, 114(69.09%) patients were males, and 
51(30.90%) patients were females, with a male‑to‑female 
ratio of 2.24:1. Table 1 demonstrated the demographic and 
injury characteristics of study participants.

Among 165 pediatric TBI cases analyzed, the most common 
mechanism of injury was falls (55.15%), followed by road 

traffic accidents (38.78%), assaults (4.84%), and sports-
related injuries (1.2%). Males were predominantly affected 
across all injury types. Children aged 5–14 years constituted 
the largest age group (55.75%), followed by 1–5 years 
(30.90%) and infants <1 year (13.33%). The male-to-female 
ratio increased with age, from 1.8:1 in subjects under 5 to 
3.38:1 in those above 5 years. Injuries were most frequently 
reported on Saturdays. Injury severity, based on GCS, was 
categorized as mild in 18.78%, moderate in 56.33%, and 
severe in 24.84% of cases (Table 2). Systemic injuries were 
present in 20% of patients, commonly involving the chest, 
maxillofacial region, long bones, abdomen, and spine. 
A simple-to-compound skull fracture ratio of 1.36:1 was 
observed, and cases of cerebrospinal fluid (CSF) rhinorrhea 
and otorrhea often included blood admixture.

Outcomes were favorable in 65.6% of conservatively 
managed patients. Mortality was highest among infants 
(<1 year, 18.18%) and patients with severe TBI (GCS 3–7, 
mortality 36.53%) (Table 3). Pupillary response at admission 
was a strong prognostic indicator: Accordingly, 75% of 
patients with abnormal reactivity had poor outcomes, 

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.

Table 1. Demographics and injury characteristics

Parameter Category No. (%)

Mode of injury

Fall from height 91(55.15)

Road traffic accident 64(38.78)

Assault 8(4.84)

Sports injury 2(1.2)

Age group (y)

<1 22(13.33)

1–5 51(30.9)

5–14 92(55.75)

Injury day Saturday 41(24.82)

Table 2. GCS and age group distribution at time of admission

Age Group (y)
No. (%)

GCS 3-7 (Severe) GCS 8-12 (Moderate) GCS 13-15 (Mild)

<1 8(36.3) 4(18.1) 10(45.4)

1–5 13(25.4) 24(47) 14(27.4)

5–14 20(21.7) 65(70.6) 7(7.6)

GCS: Glasgow coma scale.
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compared to only 2.8% with normal reactivity (Table 4). 
A midline shift >5 mm on CT was associated with an 80% 
poor outcome rate. Pathologically, patients with both intra- 
and extra-axial hemorrhages, especially when combined 
with intraventricular hemorrhage, had significantly worse 
outcomes. In contrast, isolated extradural hematomas had 
a favorable prognosis (94.4% recovery; Table 4). The study 
identified 34 cases (20.61%) of simple skull fractures, 25 cases 
(15.41%) of open compound fractures, and 16 cases (9.96%) 
of closed compound fractures. CSF leaks were less common, 
with 3 cases (1.81%) of CSF rhinorrhea and 6 cases (3.64%) 
of CSF otorrhea. These findings highlight the prevalence of 
simple fractures as the most frequent skull fracture type, 
while CSF leaks were relatively rare complications (Table 5).

Operative treatment was administered to 8 patients, 
with 50% experiencing poor outcomes (dead/vegetative 
state), while conservative management was applied to 
157 patients, yielding better results (65.6% good recovery). 
Age-wise analysis demonstrated the highest good recovery 
rates in the 1–5 years age group (66.67%), followed by the 
5–14 years group (61.96%) and the <1 year group (55.09%). 
Severe disability and mortality were more prevalent in the 

operative group and the youngest age group (<1 year; Table 
6). Normal pupillary reaction was strongly associated with 
good recovery (73.7%), whereas abnormal pupillary reaction 
correlated with poor outcomes (75% dead/vegetative). 
Midline shift also influenced outcomes: Patients with no 
midline shift had the highest good recovery rate (79%), while 
those with a 5–10 mm shift had the worst prognosis (80% 
dead/vegetative). These indicators underscore the critical 
role of neurological and imaging findings in predicting 
patient outcomes (Table 7).

Table 8 reiterates the distribution of skull fractures and CSF 
leaks, mirroring the data in Table 5. Simple fractures were 
the most common (20.61%), followed by open compound 
fractures (15.41%) and closed compound fractures (9.96%). 
CSF leaks remained rare, with rhinorrhea and otorrhea 
occurring in 1.81% and 3.64% of cases, respectively. Extra-
axial injuries like epidural hematoma had the highest 
good recovery rate (94.4%), while subdural hematoma 
with contusion showed the worst outcomes (35.2% good 
recovery, 35.2% dead/vegetative). Diffuse axonal injury and 
isolated epidural hematoma were associated with favorable 
outcomes (84.6% and 94.4% good recovery, respectively). 

Table 3. Treatment modality and age-wise outcomes

Category No. of Patients
No. (%) 

Good Recovery Moderate Dis-
ability Severe Disability Dead/Vegetative 

Operative 8 1(12.5) 1(12.5) 2(25) 4(50)

Conservative 157 103(65.6) 16(10.19) 20(12.73) 18(11.46)

<1 year 22 13(55.09) 3(13.64) 2(9.09) 4(18.18)

1–5 years 51 34(66.67) 6(11.76) 5(9.80) 6(11.76)

5–14 years 92 57(61.96) 8(8.69) 15(16.30) 12(13.04)

Table 4. Prognostic indicators and outcome correlation

Prognostic Factor Category
No. (%)

Good Recovery Severe Disability Dead/Vegetative 

Pupillary reaction Normal (n=141) 104(73.7) 17(12) 4(2.8)

Pupillary reaction Abnormal (n=24) 0 5(20.8) 18(75)

Midline shift No MLS (n=62) 49(79) 5(8) 1(1.61)

Midline shift <5 mm (n=88) 55(62.5) 16(18.1) 9(10.2)

Midline shift 5–10 mm (n=15) 0 1(6.6) 12(80)

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.
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Intraventricular hemorrhage had the highest mortality 
rate (50%). Combined injuries (e.g. subdural hematoma + 
contusion) were linked to poorer prognoses compared to 
isolated injuries. Overall, 63.3% of patients achieved good 
recovery, while 13.3% had severe disability or died (Table 9). 
Table 10 demonstrates the multivariate regression analysis 
of the study variables to identify the independent prognostic 
factors

Discussion

Although the outlook for TBI has significantly improved 
in the developed world due to the development of highly 
specialised intensive care units and a high degree of 
interdisciplinary approach, it still presents a significant 
challenge for the neurosurgery units in our region of the 
world. Like adult TBIs, juvenile TBIs can happen for a variety 

Table 5. Skull fracture patterns and CSF leak

Fracture Type No. (%)

Simple fracture 34(20.61)

Open compound fracture 25(15.41)

Closed compound fracture 16(9.96)

CSF rhinorrhea 3(1.81)

CSF otorrhea 6(3.64)

Table 6. Treatment modality and age-wise outcomes

Category No. of Patients
%

Good Outcome Moderate Disability Severe Disability Dead/Vegetative 

Operative 8 12.5 12.5 25 50

Conservative 157 65.6 10.19 12.73 11.46

<1 year 22 55.09 13.64 9.09 18.18

1–5 years 51 66.67 11.76 9.80 11.76

5–14 years 92 61.96 8.69 16.30 13.04

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.

Table 7. Prognostic indicators and outcome correlation

Indicator
%

Good Outcome Moderate Disability Severe Disability Dead/Vegetative 

Normal pupillary reaction 73.7 11.34 12 2.8

Abnormal pupillary reaction 0 4.1 20.8 75

No midline shift 79 9.2 8 1.61

<5 mm midline shift 62.5 10.2 18.1 10.2

5–10 mm midline shift 0 13.3 6.6 80

https://irjns.org/
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of reasons and typically have a positive prognosis. These 
injuries are typically not isolated, are linked to polytrauma, 
and are treated mostly following how adults are handled 
[8-11]. Although this is a significant retrospective study 
on paediatric TBI, it has a few flaws, such as the lack of 
availability of details, such as mode of injury, clinical details, 
and so on, which were only available for admitted patients. 
There was no information available about post-traumatic 
seizures, hospitalisation, post-traumatic epilepsy, or long-
term neurologic outcomes. These details would have helped 
us understand the clinic-epidemiologic picture of paediatric 
TBI in India.

The highest numbers of pediatric head injuries were 
reported on Saturday. The higher incidence of pediatric 
head injuries on weekends can be attributed to the fact that 
primary and middle schools are not functional on weekends 
in India which make this age group of 5-14 years more 
susceptible to injuries especially fall from height as they 
tend to spend more time in indoor or outdoor play activities 
like running, cycling, jumping etc., which might not be 
supervised by their caregivers making them prone to head 
injuries or any other injury. This age group also becomes 
more vulnerable to head injuries due to risk-taking behavior 
without parents’ consent or supervision.

Table 9. Outcome of patients admitted with different CT findings

Outcomes No./No. (%)
No. (%)

Good Recovery Moderate 
Disability Severe Disability Dead or 

Vegetative

Extra-axial

EDH 18 17(94.4) 0 0 1(5.5)

SDH 24 15(62.5) 4(16.6) 3(12.5) 2(8.33)

SAH 10 7(70) 0 2(20) 1(10)

Intra-axial

CONTUSION 41 25(60.9) 9(21.9) 5(12.1) 2(4.8)

DAI 26 22(84.6) 2(7.6) 2(7.6) 0

IVH 4 2(50) 0 0 2(50)

Extra+
intra-axial

EDH+contusioN 5 2(40) 0 2(40) 1(20)

SDH+contusiON 34 12(35.2) 2(5.8) 7(20.5) 12(35.2)

EDH+SDH 3 2(66.6) 0 1(33.3) 1(33.3)

Total 165(100) 104(63.3) 17(10.3) 22(13.3) 22(13.3)

Abbreviations: EHD: Epidural hematoma; SDH: Subdural hematoma; DAI: Diffuse axonal injury; IVH: Intraventricular hemorrhage.

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.

Table 8. Skull fracture patterns and cerebrospinal fluid leak

Type of Skull Fracture/Cerebrospinal Fluid Leak No. (%)

Simple fracture 34(20.61)

Open compound fracture 25(15.41)

Closed compound fracture 16(9.96)

Cerebrospinal fluid rhinorrhea 3(1.81)

Cerebrospinal fluid otorrhea 6(3.64)
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When defining the age at which prognosis materially 
worsens, there are differences in the literature. For instance, 
there has been debate over the paediatric age range. While 
some research claims that children under the age of 10 tend 
to have better outcomes [12, 13], others claim that children 
under the age of five have a greater mortality rate [14]. As 
reported by Suresh et al., there was no difference in poor 
outcomes in children under 5 years old or older than 5 years 
in our series; however, there was a somewhat higher poor 
outcome in children over 12 years that was not statistically 
significant [15]. There has been debate concerning the 
significance of age as a prognostic indicator. According to 
Luersson et al. [16] and Braakman et al. [17], age is the main 
cause of mortality and morbidity. These studies compare 
adults with children, despite the literature’s assertion 
that age is a stronger predictor of mortality and morbidity 
in severe head trauma. In our study, only children were 
compared, and all types of traumas were considered.

In the present study, the most common mode of injury 
was falls, 91(55.15%), followed by road traffic accidents 
64(38.78%), assault 8(4.84%), and sports 2(1.2%). Previous 
study have found that falls from a height are among the 
major causes of head injury in young children compared 

to older children, where falls are relatively less common 
causes of head injury despite bicycle accidents, recreational 
activities, and being struck by a big vehicle [18]. The 
results of the outcome after treatment are the GOS from a 
previously published study [19].  

The initial GCS score was identified as the single most 
critical factor determining outcome (P<0.0001) by Beca et 
al. [20] and Kuday [21]. According to Astrand et al., negative 
outcomes were observed in GCS 14–15 at 0%, 9–13 at 
6.2%, and 8 at 22% [22]. Low GCS did not always reliably 
predict the outcome in the absence of hypoxia or ischemia, 
according to Ong et al. [23]. We discovered a sizable effect 
of GCS on the result in our series. Due to a lack of pre-
hospital resuscitation and late presentation to the hospital, 
developing and underdeveloped communities like ours have 
worse outcomes.

Pupillary reaction reflects the condition of brain stem 
compression in a head injury patient. If a patient with 
TBI has an abnormal pupil, it shows the brain stem is 
compressed, and the prognosis of the patient is poor. 
Marmarou et al. [25] in their study concluded that 
pupillary reaction was an independent parameter to 

Table 10. Multivariate logistic regression analysis of study variables 

Predictor Variable Category Adjusted Odds 
Ratio (aOR)

95% Confidence 
Interval (CI) P Sig.

GCS category
Severe (3–7) vs mild (13–15) 7.9 3.1 – 19.8 <0.001 ***

Moderate (8–12) vs mild 2.3 1.1 – 5.0 0.034 *

Pupillary reaction Abnormal vs normal 11.5 4.6 – 28.4 <0.001 ***

Midline shift on CT
>5 mm vs none 9.2 2.1 – 40.7 0.004 **

<5 mm vs none 2.6 1.1 – 6.2 0.028 *

CT finding
IVH vs EDH 5.6 1.2 – 25.3 0.03 *

SDH + contusion vs EDH 3.5 1.4 – 8.9 0.008 **

Age group
<1 year vs 5–14 years 1.8 0.8 – 4.2 0.14 NS

1–5 years vs 5–14 years 1.2 0.5 – 2.7 0.65 NS

Treatment modality Operative vs conservative 1.6 0.5 – 5.3 0.35 NS

Skull fracture type Compound vs none 1.1 0.4 – 3.0 0.78 NS

CSF leak Present vs absent 1.3 0.2 – 6.7 0.72 NS

Abbreviations: EHD: Epidural hematoma; SDH: Subdural hematoma; IVH: Intraventricular hemorrhage; NS: Not significant; CSF: 
Cerebrospinal fluid; CT: Computed tomography; GCS: Glasgow coma scale.

Notes: P<0.05 was considered to be significant. *P<0.05, **P<0.01, ***P<0.001.

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.
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determine the prognosis of patients, they reported that 
pupillary reactivity was a stable parameter in the early 
phase of TBI in comparison to the GCS score because it is 
less affected by sedation and paralysis [24-26].

Toutant et al. conducted a prospective investigation on 
the absence or compression of basal cisterns on initial CT 
scan: Concerning indicators of prognosis in severe head 
injury. Patients without a basal cistern died at a rate of 
77%, those with a compressed basal cistern died at a rate 
of 39%, and those with normal basal cisterns died at a 
rate of 22%. Midline shift (MLS) of total isolated severe 
traumatic head injury patients correlated with their 
GOS extended (GOSE). Most of the patients had MLS >5 
mm (553 patients). Out of 553 patients, most patients 
showed GOSE 1 (83.36%), followed by GOSE 7 (7.23%) 
and GOSE 8 (2.53%). Statistically, a significant association 
was observed (P<0.0001) between MLS with outcomes 
and GOSE [26]. This study supports previous studies 
showing an increase in mortality with the increase in MLS 
more than 5 mm.

Around the world, TBI is a significant factor in both 
death and disability in children and young people [24]. 
The mechanism, clinical symptoms, and consequences 
following TBI are still poorly known, even though the 
condition is on the rise. There has not been much 
research examining TBI among children, particularly 
those from the Indian subcontinent, even though they 
make up a sizable portion of the population who are 
at risk. Children have a special vulnerability that may 
be caused by a predisposition to injury, mechanical 
characteristics like a large head and weak neck muscles, 
and neurobiological variables like biochemical and 
molecular pathways important for brain maturation 
that may further harm the growing brain. Multivariate 
analysis confirms that neurological status at presentation 
(GCS, pupil reactivity) and CT imaging findings (midline 
shift, intraventricular hemorrhage, combined injuries) 
are independent and statistically significant predictors of 
poor outcomes in paediatric TBI. These variables should 
be prioritized in triage, risk stratification, and early clinical 
decision-making. Demographic variables like age and 
structural injuries, such as fractures, had no independent 
prognostic value after adjustment.

Conclusion

Paediatric TBI is a major public health concern with 
significant clinical and socioeconomic implications. 
Effective management requires early recognition of 
prognostic indicators such as level of consciousness 
and pupillary response, which play a vital role in 

outcome prediction and clinical decision-making. Timely 
neuroimaging and appropriate triage are essential for risk 
stratification and intervention. Beyond acute care, long-
term rehabilitation and follow-up are crucial to address 
the neurodevelopmental impact of TBI in children. 
The study highlights the importance of integrating 
standardized neurological assessments and imaging 
protocols into routine care pathways for paediatric 
head injury. From a preventive standpoint, public health 
efforts must focus on education, caregiver awareness, 
road safety, and childproofing environments to minimize 
injury risk. Strengthening healthcare infrastructure, 
especially in resource-limited settings, is also necessary 
to ensure access to emergency care and rehabilitation 
services. A multidisciplinary, evidence-based approach is 
needed to reduce TBI-related mortality and disability in 
children. Future research should emphasize longitudinal 
outcomes and the effectiveness of early interventions, 
contributing to more comprehensive care models. In 
summary, paediatric TBI demands coordinated clinical, 
community, and policy responses to mitigate its burden 
and improve the quality of life for affected children and 
their families.

Limitations

As the study was retrospective and based solely 
on hospital records of admitted patients, long-term 
outcomes, such as neurocognitive function, behavioral 
sequelae, and post-traumatic seizure or epilepsy 
data, were not available. These parameters require 
prospective follow-up and structured neuropsychological 
assessment, which were beyond the scope and design 
of this study. We agree that evaluating such outcomes is 
critical for understanding the full impact of pediatric TBI, 
and we recommend future prospective studies with long-
term follow-up to address these important aspects. Only 
admitted cases were included, excluding milder injuries 
managed on an outpatient basis, which introduces 
selection bias. The absence of long-term follow-up 
prevented assessment of neurocognitive outcomes, 
behavioral sequelae, or post-traumatic epilepsy. Data 
on pre-hospital care, time to intervention, and surgical 
timing were unavailable. Important confounding factors, 
such as socioeconomic status, parental supervision, and 
environmental risks, were not captured. Imaging was 
limited to CT scans, potentially missing subtle injuries 
detectable on magnetic resonance imaging. These 
constraints highlight the need for future prospective, 
multicenter studies with longitudinal follow-up.

Singh M, et al. Prognostication of Pediatric Head Injury. Iran J Neurosurg. 2025; 11:E18.
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