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ABSTRACT 

Objective:  To evaluate the predictive value of the Rotterdam CT score for in-hospital mortality in pediatric TBI. 

Materials & Methods:  This prospective observational study was performed in the Emergency Department, 

Section of Neurosurgery, Trauma Center, Civil Hospital. CT brain imaging was performed at admission, and 

outcomes were assessed over two weeks. 

Results:  The patients had a mean age of 10.18 ± 4.74 years; 96 (66.7%) were boys, and 48 (33.3%) were girls. 

Road traffic accidents were recorded in 64 (44.45%) cases. Nineteen patients died, giving an overall mortality of 

13.1%. Mortality rose as the Rotterdam score increased and was greatest at score 6. The association between 

Rotterdam score and mortality was statistically significant (Chi-square = 15.043; p < 0.001). 

Conclusion:  In this pediatric cohort, the Rotterdam score was useful for estimating the risk of mortality after 

TBI. 
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INTRODUCTION 

Traumatic brain injury (TBI) refers to impaired brain 

function caused by an external force or to 

structural brain injury demonstrated on CT 

imaging. It is an important contributor to 

childhood death and disability. Pediatric TBI may 

involve the scalp, skull, or brain, and presentation 

can range from headache and nausea to loss of 

consciousness.1-3 

 Published estimates of pediatric TBI range 

from 47 to 280 cases per 100,000 children and vary 

by region. Boys become more frequently affected 
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after three years of age. In younger children, falls 

predominate, whereas in adolescents, road traffic 

and sports-related injuries are seen more often.4,5 

 In children, to assess consciousness and grade 

head injury severity, the Glasgow Coma Scale 

(GCS) is routinely used. A less favorable prognosis 

and more severe injury are generally associated 

with lower scores. As GCS does not describe 

intracranial abnormalities on CT, imaging-based 

scores may add more prognostic information.6-9 

 A key early investigation in acute TBI is a non-

contrast CT scan, because it can reveal lesions 

requiring urgent treatment. The Marshall 

Classification System and Rotterdam Scoring 

System are commonly used CT-based approaches. 

The Rotterdam score considers basal cisterns, 

midline shift, epidural mass lesion, and 

intraventricular blood or traumatic subarachnoid 

hemorrhage, and produces a total score from 1 to 

6; increasing scores indicate increasing mortality 

risk.10-14 

 Although the Rotterdam score has been widely 

validated in adults, evidence in pediatric TBI 

remains limited. The present study therefore 

examined its relationship with mortality among 

children treated for traumatic brain injury at Civil 

Hospital, Quetta. 

 
MATERIALS AND METHODS 

Study Design & Setting 

A prospective observational study was conducted 

in the neurotrauma care unit of Civil Hospital 

Trauma Center, Quetta, from January 1, 2024 to 

December 31, 2024. Non-probability consecutive 

sampling was used. Ethical approval was granted 

by the Ethical Review Committee and Clinical Study 

Unit, Civil Hospital Trauma Center, Quetta (Ethical 

Approval/Registration No. PG135). 

 

Inclusion and Exclusion Criteria 

Children aged one to eighteen years who fulfilled 

the study criteria were enrolled. Patients were 

excluded if surgery had been performed before the 

initial non-contrast CT scan, if they had a previous 

neurological disorder or neurosurgical procedure, 

or if they had multiple trauma. Written informed 

consent was obtained from the parent or legal 

guardian before inclusion. 

 

Data Collection 

Age, sex, medical record number, date of 

presentation, mechanism of injury, post-

resuscitation GCS, CT findings, neurological 

intervention, and hospital outcome (alive or dead) 

were recorded on a structured proforma. CT scans 

were reviewed by a radiologist who was unaware 

of the clinical outcome. Rotterdam scores were 

assigned from the CT findings by a radiologist, and 

operative treatment was undertaken when 

clinically indicated. 

 

Data Analysis 

The primary outcome was in-hospital mortality 

during the two-week observation period. Data 

were analyzed in SPSS version 23. Continuous 

variables were summarized as mean and standard 

deviation, whereas categorical variables were 

reported as frequencies and percentages. 

Associations between categorical variables were 

tested with the chi-square test, and p < 0.05 was 

regarded as statistically significant. 

 
RESULTS 

Demographic Characteristic 

The analysis included 144 children with significant 

head trauma. Ten (6.9%) were aged 1-2 years, 28 

(19.4%) were aged 3-5 years, 29 (20%) were aged 

6-9 years, 26 (18%) were aged 10-12 years, 22 

(15%) were aged 13-15 years, and 22 (15%) were 

aged 16-18 years. There were 96 boys (66.7%) and 

48 girls (33.3%). Road traffic accidents accounted 

for 64 (44.45%) injuries, while falls accounted for 

18 (12.5%). 
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Distribution of Rotterdam CT Scores 

The mean Rotterdam score was 2.1 ± 1. Score 2 

was the most frequent category and occurred in 62 

patients (43.05%). Score 1 was recorded in 10 

patients (6.9%), score 3 in 38 (27.08%), score 4 in 

22 (15.27%), score 5 in 8 (5.5%), and score 6 in 3 

(2.08%). 

 

Clinical Outcomes and Mortality 

Nineteen children died in hospital (13.1%), while 

125 survived (86.8%). Mortality increased across 

Rotterdam  categories:   there  were  no  deaths   at

 

Table 1:  Rotterdam Score [14]. 

Serial Parameter Score 

1 Basal cistern 

0 = normal 

1 = compressed 

2 = absent 

2 Midline shift 
0 = none or <= 5 mm 

1 = > 5 mm 

3 Epidural mass lesion 
0 = present 

1 = absent 

4 
Intraventricular blood 

or traumatic SAH 

0 = absent 

1 = present 

Sum  Range: 1-6 
 

Score 1: 5 deaths (7.9%); score 2: 5 (12.8%); 

score 3: 4 (18.1%); score 4: 3 (37.5%); score 5; 

and 2 (66.6%) at score 6. 

 

Factors Associated with Outcome 

Rotterdam score, age group, and sex were 

tested for association with mortality. Tables 2 

and 3 show that mortality was significantly 

related to a higher Rotterdam score and 

greater TBI severity. Sex, mechanism of injury, 

and age were not statistically significant 

predictors. 

 
DISCUSSION 

Traumatic brain injury may follow either closed 

or open cranial trauma and remains a major 

source of childhood morbidity and mortality. 

Children with head injury form a substantial 

proportion of emergency visits and hospital 

admissions. It can be seen clearly that with age, 

injury patterns change: in younger children, 

falls are more frequent, while in older children 

and adolescents, road traffic injuries become 

increasingly important. The mean age in this 

series was 10.18 ± 4.18 years, which is in 

keeping with reports showing that school-aged 

children and adolescents are particularly 

vulnerable.21-25 

 Haque et al. reported road traffic accidents 

as the principal cause of pediatric TBI, with falls

 

 
 

Figure 1:  Descriptive statistics of frequency and Rotterdam score 

of patients. 

 

Table 2:  Descriptive Statistics of Rotterdam Score and Patient 

Outcome. 

Rotterdam 

Score 

Alive 

(%) 

Death 

(%) 

P-

Value 

Chi-

Square 

1 9 (100%) 0 (0%) 

0.001 15.043 

2 58 (92%) 5 (7.9%) 

3 34 (87.1%) 5 (12.8%) 

4 18 (81.8%) 4 (18.1%) 

5 5 (62.5%) 3 (37.5%) 

6 1 (33.3%) 2 (66.6%) 

 

Table 3:  Descriptive Statistics of Severity of TBI and Patient 

Outcome 

Severity of Traumatic 

Brain Injury 
Alive Death 

P-

Value 

Severe 4 (2.7%) 14 (9.72%) 

0.00 
Moderate 46 (31.9%) 5 (3.47%) 

Mild 75 (52.08%) 0 (0%) 

Total 125 19 
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ranking next in several series. Among all injuries in 

our cohort, 44.45% were road traffic accidents, 

emphasizing the predominance of road traffic 

accidents among children presenting to tertiary 

trauma centers in Pakistan.20,26,27 

 In our study, the pediatric TBI mortality rate 

was 13.1%, while Kate et al, reported a 

corresponding rate of 16%. This was a little lower 

than what Kate et al, found; however, it was still 

within the range of 5% to 53% reported in other 

published studies. The reason why the mortality 

rate differs among studies is because of a few 

factors, such as how severe the injuries are, which 

patients are chosen for the study, when the 

patients are sent to the hospital, whether there are 

doctors who can perform brain surgery, and 

whether there are resources to take care of the 

patients in the intensive care unit.28-31 

 The most frequent category in this cohort was 

Rotterdam score 2. It was observed that, as the 

score rose, mortality progressively increased, and 

two of the three patients with a score of 6 did not 

survive. Liesemer et al, and Haque et al, have 

reported similar trends, observing that higher 

Rotterdam Scores were associated with increasing 

mortality. Therefore, our findings are consistent 

with these pediatric studies, supporting the value 

of the Rotterdam score as a useful CT-based 

prognostic tool associated with poorer outcomes 

at higher scores.10-12,20,29,32 

 Although available studies support its 

prognostic value, evidence on Rotterdam scoring 

in pediatric TBI is less extensive than in adults. 

Liesemer et al, studied more than 600 children with 

moderate-to-severe TBI and found an association 

between Rotterdam score and mortality. The score 

may therefore assist clinical assessment and 

prioritization of resources in pediatric 

neurotrauma.11,20,29 

 The study was limited by its modest sample 

size, single-center setting, and brief follow-up. 

Confirmation of the predictive performance of the 

Rotterdam score will require larger multicenter 

pediatric studies with longer outcome assessment. 

CONCLUSION 

The findings indicate that the Rotterdam score can 

help predict mortality in children with traumatic 

brain injury. Road traffic accidents were the leading 

mechanism, followed by falls from height. Age, sex, 

and mechanism of injury were not significant 

predictors, whereas Rotterdam score and TBI 

severity showed strong relationships with 

mortality. Combining standardized neurological 

assessment with CT findings may improve early 

estimation of prognosis in pediatric head injury. 
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