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A B S T R A C T 

 

Background: Traumatic brain injury is still a major threat because it can 

cause global morbidity and mortality. Many factors can affect the outcome 
of a traumatic brain injury. Some conditions that can exacerbate trauma ti c 

brain injury include GCS conditions, blood pressure variability, and 

pupillary reflexes. Methods: The research was conducted in M. Djamil 
Padang Hospital from October 2020 to March 2021. The study design was a 

cross-sectional study in traumatic brain injury patients with ≤ 48 hours of 

onset and the aged between 18-60 years. The subjects in this study consist e d 
of 66 subjects. At 6 weeks after onset, a GOS assessment was performed to 

assess patient outcomes. Statistical analysis was performed computeri ze d 
with SPSS 22.0. P-value <0.05 was considered statistically significa nt . 

Results: Most of the patients were male (71.2%) with an average age of 36.41 

± 14,275 years, and the most common injury mechanism was traffic 
accidents (95.5%). There was a significant relationship between onset of 

incidence, hypotension, pupillary reflexes, and Rotterdam score with the 

outcome of traumatic brain injury patients (p<0.05) and there was no 
significant relationship between age, gender, and mechanism of injury with 

the outcome patients with traumatic brain injury. Conclution: The onset of 

events, hypotension, pupillary reflexes, and Rotterdam scores significa nt l y 
affect the outcome patients of traumatic brain injury. 

 

1. Introduction 

Traumatic brain injury continues to be a threat to 

the human as a major cause of morbidity and mortality 

globally. In the United States (US) approximately 1.7 

million people suffer from traumatic brain injuries each 

year, also in globally traumatic brain injuries are the 

leading cause of death and disability in children and 

young adults. 1,2 

Many prognostic factors that influence outcome of 

traumatic brain injury consist of age, race, gender, 

mechanism of injury, onset of events, GCS on 

admission, presence or absence of hypotension, 

pupillary reflexes, and CT scan imagings. Patients with 

low baseline GCS scores (3-8) have a poorer prognosis 

than patients with better baseline GCS.  3,4 Age is an 

important independent predictor for outcome. Several 

studies have reported that traumatic brain injury at the 

age of >40 years has a poorer prognosis. The onset of 

brain injury and the patient admission also affects the 

outcome. 5,6,7 

CT scan evaluation and assessment of midline shift, 

edema, subarachnoid hemorrhage, or subdural 

hemorrhage are associated with an unfavorable 

outcome. The study of Ostermann 2018, showed a 

significantly higher risk of death in patients with a 
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midline shift >15 mm compared to patients without a 

midline shift.8 Traumatic brain injury patients have a 

risk of developing disability where the risk increases 

with age and is significantly higher in women (49.5%) 

compared to men (39.9%). The risk of death after 

traumatic brain injury is increased 7 times compared 

to the general population.9 

 

2. Methods 

The study was conducted on patients with 

traumatic brain injury who were admitted to the 

Emergency Department (ER) of the RSUP Dr. M. Djamil 

Padang. Patients were consecutively collected from 

October 2020 to March 2021. The study design was 

cross-sectional in patients with traumatic brain injury 

with onset ≤ 48 hours and aged between 18-60 years. 

Traumatic brain injury patients who did not have a 

brain CT scan, patients with history of stroke, epilepsy, 

central nervous system infection, parkinson's disease, 

tumors, open traumatic brain injury, spinal cord 

injury, and received drugs with sedative effect were 

excluded from this study. 

At first, data were recorded on demographic 

characteristics such as age, gender, the onset of events, 

mechanism of injury, and clinical characteristics of 

patients such as GCS admission, pupillary reflexes, 

hypotension, and Rotterdam scores. Patients received 

initial treatment and were hospitalized if the patient 

had indications. At 6 weeks after onset, a GOS 

assessment was performed to assess patient outcome. 

Statistical analysis was performed computerized with 

SPSS 22.0. The results are considered significant if the 

p-value < 0.05. 

 

3. Result 

In this study, 66 patients with traumatic brain 

injuries were admitted to the ER, Dr. M. Djamil hospital 

with the same number of patients for each severity of 

the brain injury. 26 people (39.4%) had bad outcome 

where 1 of them had a mild brain injury, 6 people had 

moderate brain injury and 19 people had severe brain 

injury. Most of the samples of this study were male, 

specifically 47 people (71.2%) and 27 people age ≥ 40 

years. The mechanism of brain injury in this study is 

95% from traffic accidents.    

 

Table 1. Characteristics of traumatic brain injury patients

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Value 

Sex, n (%)  

Male 47 (71,2) 

Female 19 (28,8) 

Age, years, mean (±SD) 36,41 (14,275) 

Mechanism of injury, n (%)  

Traffic accident 63 (95,5) 

Fall 3 (4,5) 

Onset, time, mean (±SD) 12,56 (±9,105) 

Hypotension, mmHg, n (%)  

< 90  4 (6,1) 

 ≥ 90  62 (63,9) 

Pupillary reflexes, n (%)  

No 6 (9,1) 

Yes 60 (90,9) 

Rotterdam scores, n (%)  

≥ 4 7 (10,6) 

< 4 59 (89,4) 

Outcome, n (%)  

Poor 26 (39,4) 
Good  40 (60,6) 
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The onset of brain trauma when sampling 

obtained 10 people with ≥ 24-hour onset. The 

Rotterdam score on the non-contrast CT scan in 

this study had score ≥ 4 for 7 patients. The basic 

characteristic data are presented in table 1. 

 Table 2 shows the relationship between the 

factors that affect the outcome in patients with 

traumatic brain injury, p value < 0.05 was 

considered to have a significant relationship. From 

the chi square analysis in this study, it was found 

that the duration of the incident, the presence of 

hypotension, the absence of pupillary reflexes and 

the Rotterdam score statistically affected the 

outcome of traumatic brain injury.

4. Discussion 

Profiles of sex and age in this study are 

consistent with previous studies. In this study, it 

was found that there were more males (71.2%) 

than females (28.8%). This is suitable with the 

epidemiological study in Australia that studying 

the ratio of male to female in traumatic brain injury 

patients, Chang study in 2014 which included 

4186 subjects, found that 63.6% were male.10  In 

another study, it was also found that out of 175 

adult patients (>18 years) diagnosed with 

traumatic brain injury, the majority were male as 

116 people (66.29%).11 Male in their productive age 

becomes the most common brain injury patients, 

ie 78.4%,12 with a male to female ratio of 4.9:1.13 

  

Table 2. Relationship of factors affecting outcome in patients with traumatic brain injury 

Variable Outcome OR CI 95% p value 

Poor Good Min Max 

Age   1,857 0,679 5,081 0,226a 

≥ 40 years 13 14     

< 40 years 13 26     

Sex   1,172 0,396 3,465 0,774a 

Female 8 11     

Male 18 29     

Onset   4,544 1,054 19,590 0,041b 

≥ 24 hours 7 3     

< 24 hours 19 37     

Mechanism of injury   1,316 0,113 15,293 1,000b 

Traffic Accident 25 38     

Fall 1 2     

Hypotension   2,818 2,015 3,942 0,021b 

< 90 mmHg 4 0     

 ≥ 90 mmHg 22 40     

Pupillary reflexes   3,000 2,098 4,291 0,003b 

No 6 0     

Yes 20 40     

Rotterdam score   11,700 1,317 103,974 0,013b 

≥ 4 6 1     

< 4 20 39     

a: pearson chisquare  b: fisher exact test 
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Nguyen study conducted a meta-analysis on the 

epidemiology of traumatic brain injury which included 

82 studies. From this meta-analysis it was concluded 

that the number of male traumatic brain injury 

patients was significantly higher than female in all age 

groups, namely 151 per 100,000 for male and 86 per 

100,000 for female.14 Men have a tendency to suffer 

more from traumatic brain injuries than women 

because men have higher mobility and work more, 

especially outdoors.10 However, there is no evidence 

that gender is associated with outcome in traumatic 

brain injury patients.15 

The mean age of traumatic brain injury patients in 

the study was 36.41 ± 14,275 years, with the mean age 

of severe brain injury being higher (40.32 ± 16,019 

years) than mild and moderate brain injuries. In 

another study, it was found that 67.9% of patients with 

traumatic brain injury admitted to Mulago Hospital, 

Uganda were aged 18-24 years, 25.3%, aged 35-50 

years, and the remaining 6.8% were aged >50 years. 

The median age was 30 years and the mean age was 32 

years (SD ±11).12 The mean of this study was also lower 

than a prospective multicenter study conducted in the 

Netherlands where the mean age was 47.3 ± 20.4 years 

with a mean severe brain injury of 46.1 ± 20.0 years.16 

In this study, the mean age of the subjects was lower 

due to differences in the inclusion criteria. In this 

study, the age limit was 18-60 years. Meanwhile, the 

study of Andriessen, 2011 did not limit the maximum 

age of the study.16 

Traumatic brain injury is caused by direct or 

indirect impact of the brain crash with a sudden or 

continuous mechanism by acceleration, deceleration, 

or rotational forces.17 The mechanism of traumatic 

brain injury in this study was mostly traffic accidents 

(95.5%). Traffic accidents were the most common 

mechanism of injury, accounting for 108 cases (56.8%) 

in Uganda. Other mechanisms such as assault (36.8%), 

fall (5.8%), and shooting (0.5%).12 This was also found 

in several other studies where traffic accidents were 

still the main injury mechanism from 58% to 

98.6%.4,16,17 Faal for the cause of injury was mostly at 

the age of 0-17 years and age >55 years,18 while in this 

study the average age of the patients was 36.41 years 

(SD±14.275).  

Mechanism of traffic accident injury had a 

significant relationship as a predictor of death in cases 

of traumatic brain injury (p = 0.013), although in this 

study no significant relationship was found between 

the mechanism of injury and outcome (p = 1.00).4 The 

outcome in this study was generally good (60.6%). 

Death within 24 hours after hospital admission was 

11.1%, death during hospitalization 19.9% with an 

average length of ICU stay about 10.3 days and 

hospitalization about 19.3 days. The factors that were 

found to significantly influence poor outcomes in this 

study included the onset of injury, the presence of 

hypotension, the absence of pupillary reflexes and the 

Rotterdam score.4 

In this study, onset of injury >24 hours had a worse 

outcome than <24 hours and was one of the factors 

influencing poor outcome in traumatic brain injury 

patients. This is due to vasospasm caused by chronic 

depolarization of the vascular to reduce Na channel 

activity, prostaglandin-induced vasoconstriction and 

free radical formation. Brain oxygen consumption in 

this condition will decrease causing a decrease in 

cerebral metabolism resulting in a poor outcome.19 

Onset ≤ 24 hours usually indicates a better outcome 

and the majority are minor brain injuries, while the 

onset > 24 hours indicates a poor outcome and is 

usually a moderate to severe brain injury and more 

than 40% will have long-term disability.18 

Blood pressure ≤90 mmHg was significant as a 

predictor of mortality in traumatic brain injury 

(p<0.001).4 Hypotension due to secondary traumatic 

brain injury is one of the predictors of poor outcome in 

traumatic brain injury patients. Systolic blood pressure 

values >135 or ≤90 mmHg is associated with poor 

outcomes.15 The mean arterial pressure (MAP) was also 

significant as a mortality factor in brain injury patients 

(p<0.012).13 In this study, the hypotension that 

occurred in the patients significantly worsened the 

patient's outcome. Traumatic brain injury creates an 

imbalance between oxygen delivery and consumption 

as a result of hypoxia. Therefore, hypotension will 

worsen the outcome of a traumatic brain injury.19 

This study found a significant relationship between 
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pupillary reflexes and patient outcome (p=0.003). The 

American Association of Neurological Surgeons and the 

Brain Trauma Foundation guidelines state that every 

patient with a severe traumatic brain injury is found to 

have asymmetric pupil size or pupillary reactivity to 

light, both fixed and/or dilated pupils. The literature on 

traumatic brain injury provides many evidences that 

pupillary reflexes, pupil size, or anisocoria are closely 

correlated with patient outcomes.20 

Another suitable studies suggest that pupillary 

reflexes are an important prognostic instrument for 

cases of traumatic brain injury (p < 0.001).11 There was 

also an association between abnormal or negative 

pupillary reflexes and the worst outcome.15 Fixed pupil 

(OR 4.197, 95% CI 3.271– 5,386) and both dilated 

pupils (OR 2.848, 95% CI 2.282–3.556) were associated 

with a higher mortality rate.4 Brain injury patients with 

abnormal pupillary reflexes had the highest 

intracranial pressure of 30.5 mmHg compared to 19.6 

mmHg in the population with normal pupillary reflexes 

(p=0.0014). Patients with nonreactive pupils had the 

highest intracranial pressure (mean = 33.8 mmHg, p = 

0.0046). These pupillary reflex abnormalities may 

reflect intracranial pressure and herniation in 

traumatic brain injuries. It can also be a prognostic 

indicator of functional healing.20  

The Rotterdam score is a calcification system based 

on brain CT scan results developed by Maas in 2005. 

The Rotterdam score describes the basal cisterns, 

midline shift, the presence of an epidural mass and the 

presence of subarachnoid hemorrhage. In this study, a 

Rotterdam score >4 had a poor outcome with p value of 

0.01. This is suitable with the research of Ramadhan, 

2020 which states that the higher the Rotterdam score, 

the higher the mortality rate. This is because the higher 

the Rotterdam score, the more damage and bleeding 

that occurs in the brain.17 

The multivariate logistic regression study also found 

that Rotterdam scores were also significantly 

associated with mortality (OR 4.98, 95% CI 1.40–17.78, 

p = 0.01) and poor outcome (OR 3.66, 95% CI 1.29–

10.39, p = 0.02). In addition, the assessment of changes 

in the Rotterdam score can be a prognostic indicator 

that can help determine which patients require 

decompressive craniectomy.21 

 

5. Conclusion 

Traumatic brain injury is a threat to the human 

population as a major cause of morbidity and mortality 

globally. Many prognostic factors influence the 

outcome of traumatic brain injury. Control of factors 

that can worsen the outcome is expected to improve the 

prognosis of traumatic brain injury. This study found a 

significant relationship between the onset of events, 

hypotension, pupillary reflexes and Rotterdam score 

with the outcome of traumatic brain injury patients. 
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