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Abstract

Introduction: Head injury is a medical condition affecting various individuals around the world and is 

characterized by high mortality and morbidity rates. Several studies have shown that accurate management and 

appropriate interventions are required to achieve favorable outcomes. In this context, head CT scan has been 

reported to be the gold standard in diagnostic imaging for patients with head injury. In addition, head CT scan 

can be used to evaluate basal cistern, which is an area around the brain with a signi¿cant role in consciousness 
due to its close association with the brainstem. Several factors are known to inÀuence prognosis of head injury 
treatment, including age, gender, severity of head injury, type of bleeding lesion, and the condition of basal 

cistern, which play a crucial role in the outcome of patients’ care. Therefore, this study aims to determine the 

role of basal cistern as a predictor of prognosis in cases of head injury. 

Subject and Method: The study procedures were carried out using the prospective observational method, 

and the sample population comprised 67 head injury patients at Ulin Regional General Hospital (RSUD) from 

February to April in 2024. Based on the inclusion and exclusion criteria, a total of 60 patients were selected as 

participants, and their primary data were collected. Subsequently, each variable's data was analyzed using SPSS 

with Chi-square and Spearman correlation tests.

Results: Signi¿cant differences were observed between various variables, including 1) the type of bleeding 
lesion and the condition of basal cistern (p-value: 0.004), 2) action (surgery and non-surgery) and prognosis 

(p-value: 0.017), and 3) prognosis and the condition of basal cistern (p-value: 0.0001).

Conclusion: Based on the results, basal cistern could be used as a predictor of prognosis in patients with head 

injury. In addition, the severity of head injury was closely related to the condition of basal cistern. The more 

severe head injury, the worse prognosis for patients. The results also showed that the type of bleeding lesion 

affected the condition of basal cistern.
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Introduction

There are cases of head trauma which are often 

referred to as a silent epidemic, which is usually 

abbreviated as TBI (Traumatic Brain Injury). The 

management of TBI patients is widely known 

to require signi¿cant resources and prolonged 
treatment time. Despite the recent advancements 

in healthcare, mortality and morbidity rates 
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among TBI patients remain high at concerning 

levels. Therefore, early identi¿cation of risk 
factors contributing to the deteriorating outcomes 

is essential. The provision of accurate and timely 

information, as well as systematic interventions 

and therapy, plays a signi¿cant role in achieving 
a good prognosis and facilitating appropriate 

clinical decisions.1 

Recent reports have shown that the global 

incidence rate of TBI is 369 per 100,000 lives.2 

The epidemiology in the United States shows that 

there are approximately 1.7–2.0 million cases of 

TBI annually. At present, TBI can be classi¿ed 
based on the Glasgow Coma Scale (GCS) into 

several categories, including severe (GCS 3–8), 

moderate (GCS 9–12), and mild (GCS 13–15).3 

The Basic Health Research - Riset Kesehatan 

Dasar (RISKESDAS) data from the Indonesian 

Ministry of Health in 2018 revealed that the 

incidence of head injury in South Kalimantan 

was 8.6% of the total incidents in Indonesia. The 

RISKESDAS results also showed that the total 

number of trauma incidents was 23,915 cases per 

year.4 A previous study from 2018 to 2021 at Ulin 

Banjarmasin Regional General Hospital showed 

that cases of severe head injury were predominant 

in the age group >45 years, accounting for 41.2% 

(21 patients), followed by 17–45 years (37.3%, 

19 patients), and <17 years (21.5%, 11 patients).5

In line with previous studies, head CT scan is 

the preferred diagnostic tool for assessing head 

injury due to its ability to provide comprehensive 

insights into brain tissue and skull injury. In 

addition, it offers various bene¿ts, including wide 
availability, cost-effectiveness, and sensitivity 

for identifying abnormalities in the intracranial 

area.6 Glasgow Coma Scale (GCS) was used to 

assess patients’ level of consciousness after head 

injury, yielding a strong prognostic value. The 

results showed that age, motor GCS score, and 

pupil response were the strongest independent 

prognostic factors. The study also showed that the 

GCS upon hospital admission was the strongest 

prognostic factor. Therefore, it had the strongest 

prognostic value for analysis.7 According to 

previous studies, basal cistern is part of the 

subarachnoid space and plays an essential role 

in cerebrospinal Àuid (CSF) dynamics. The 
space typically comprises several empty voids 

that receive cerebrospinal Àuid Àow through 
communication with the ventricles, speci¿cally 
at the Luschka and Magendie foramina from the 

fourth ventricle. Trabeculation and its relationship 

with these voids help in directing CSF from 

its production by the choroid plexus within the 

ventricles to its absorption by the arachnoid villi. 

Basal cistern, located in the supratentorial and 

anterior area of the brainstem, is an important 

anatomical site related to the vascularization 

of the brainstem. Several studies showed that 

anatomical changes to this area can disrupt the 

function of the brainstem, which is the center of 

consciousness.8 Age has a signi¿cant independent 
inÀuence on survival. The study concluded that 
patients over 65 years had a worse prognosis 

compared to those younger.9 In other research 

showed that patients <18 years old generally 

had better outcomes and lower mortality rates 

compared to adults.10 Despite the availability of 

literature, there are no reports on the analysis of 

basal cistern in head trauma CT scans. Therefore, 

this study aims to assess the role of basal cistern 

located in the brainstem as a prognostic factor in 

head injury cases.

Method

This was an analytical observational study with 

a prospective design. All samples that met the 

inclusion and exclusion criteria were included as 

participants. In addition, the sample population 

comprised head injury patients receiving 

treatment at Ulin Banjarmasin Regional Hospital 

spanning from February 2024 to April 2024. The 

study was an unmatched categorical analysis, 

where data were obtained from patients who 

came to the emergency department with the 

following inclusion criteria, patient diagnosed 

with head injury (1) by a neurosurgical specialist 

with onset time from ¿rst trauma of maximum 
<48 hours; (2) aged ≥18 years and <65 years; 
(3) with no extracranial abnormalities found. All 

patients who arrived deceased at the emergency 

department were excluded.
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The parameter in this study was to observe the 

condition of patients after receiving treatment at 

the hospital, whether the patients were discharged 

alive or deceased. The subjects in this study 

were selected after obtaining written and verbal 

consent from the medical records department, the 

radiology department, and informed consent from 

the patients. The instrument used was medical 

record data of the patients who showed for head 

trauma CT scan examination. The variables used 

in this study were age, gender, basal cistern 

condition, patient prognosis measured by the 

patient's condition at discharge, level of severity, 

and type of intracranial hemorrhage lesion. Data 

analysis was conducted using categorical data 

tested with correlation calculation formulas and 

compared with Chi-Square and Spearman's test. 

The signi¿cance criterion used was the p-value. 
When the result was ≤ 0.05, it could be concluded 
statistically that the variable was signi¿cant. In 
addition, this study was reviewed and approved by 

the ethics committee of the Faculty of Medicine 

and Health Sciences, Lambung Mangkurat 

University. 

Results

The study sample was taken from medical 

record data and supporting examinations, 

spanning from February 2024 to April 2024. 

Initially, there were 67 patients with head injury 

who received treatment at Ulin Banjarmasin 

Regional General Hospital. After screening 

with inclusion and exclusion criteria, the total 

sample became 60 patients. The majority of 

patients were male with a young adult age range 

(≥18–40 years), totaling 37 patients. The severity 
of head injury was predominantly Mild Head 

Injury. The most common type of hemorrhage 

lesion was Subdural hematoma, with 11 cases, 

followed by epidural hematoma with 10 cases. 

During the study, prognosis showed that 42 

patients (70%) who underwent surgery or 

did not undergo surgery survived, while 18 

patients (30%) died. The condition of the 

basilar cistern was mostly normal, with 26 cases 

(43.3%). Complete data on the characteristics 

of the study could be seen in Table 1.

Table 1. Study Characteristics

For the age variable, categorized into young 

adults (18–40 years) and older adults (40–65 

years), compared with the condition of basal 

Variable N=60

Age

Young adults 37(61.7%)

Older Adults 23(38.3%)

Gender

Male 41(68.3%)

Female 19(31.7%)

Head injury

Mild 25(41.7%)

Moderate 19(31.7%)

Severe 16(26.7%)

Types of Bleeding 

Lesions

Epidural hemorrhage 10(16.7%)

Subdural hemorrhage 11(18.3%)

Intracerebral 

hemorrhage

5(8.3%)

Subarachnoid 

hemorrhage

3(5.0%)

There are no bleeding 

lesions

31(51.7%)

Prognosis

Die 18(13.3%)

Go home 32(53.3%)

Operation 20(33.3%)

Basal Cistern 

Condition

Compressed 21(35.0%)

Normal 26(43.3%)

Absence 13(21.7%)

cisterna, it was shown that, in the compressed 

group, the young adult group dominated by 

66.7%, while in the normal group, young 

adults accounted for 65.4%, and in the absence 

condition, older adults accounted for 53.8%. 

Statistically, the P-value was >0.05, indicating 

that the difference in proportions between age 

and basal cisterna condition was insigni¿cant.
In the comparison of gender with the condition 

of basal cistern, it was found that the highest 
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proportion of normal basal cistern was in male 

(57.7%), in compressed it was (71.4%), and in 

the absence condition, it was in male (84.6%). 

Statistically, the P-value was >0.05, showing that 

there was no signi¿cant difference in proportions 
between gender and basal cistern condition. 

Complete results could be seen in Table 3.

In the comparison of types of intracranial 

hemorrhage lesions with the condition of basal 

cistern, it was showed that the most common type 

of hemorrhage lesion in the reduced condition was 

epidural hemorrhage (28.6%), no hemorrhage 

lesions were found in the normal condition 

(80.8%), and in the absence condition, subdural 

hemorrhage was the most common, at 46.2%. 

Analysis of this variable showed a P-value < 0.05, 

indicating a signi¿cant difference in proportions 
between types of intracranial hemorrhage lesions 

Table 2. Age Comparison with Basal Cisterna Condition

Variable      Basal Cistern Condition

P valueCompressed Normal Absence

N=1 N=26 N=13

Age 0.428

Young Adult 14(66.7%) 17(65.4%) 6(46.2%)

Older Adults 7(33.3%) 9(34.6%) 7(53.8%)

Table 3. Sex Comparison with Basal Cistern Condition 

Variable Basal Cistern Condition

Compressed Normal Absence P Value

N=1 N=26 N=13

Gender 0.218

Male 15(71.4%) 15(57.7%) 11(84.6%)

Female 6(28.6%) 11(42.3%) 2(15.4%)

Table 4. Comparison between the Type of Bleeding Lesion and the Condition of Basal Cistern

Variable Basal Cistern Condition

Compressed Normal Absence P Value

N=1 N=26 N=13

Types of bleeding lesions 0.004*

Epidural hemorrhage 6(28.6%) 1(3.8%) 3(23.1%)

Subdural hemorrhage 4(19.0%) 1(3.8%) 6(46.2%)

Intracerebral hemorrhage 2(9.5%) 2(7.7%) 1(7.7%)

Subarachnoid hemorrhage 2(9.5%) 1(3.8%) 0(0.0%)

No lesions 7(33.3%) 21(80.8%) 3(23.1%)

Table 5. Comparison of Action Variables on Prognosis

Variable Prognosis

P valueLife Die

N=42 N=18

Action 0.017*

Operation 10 (23.8%) 10 (55.6%)

Non-Operation 32 (76.2%) 8 (44.4%)
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and the condition of the basilar cistern. Complete 

analysis results are presented in Table 4.

In the variable of treatment towards prognosis, it 

was found that the majority of surviving patients 

were treated with non-operative management, 

while for deceased patients, the majority 

underwent surgical treatment at Ulin Banjarmasin 

Regional General Hospital. Analysis using the 

chi-square correlation test, showed a P-value < 

0.05, showing a signi¿cant relationship between 
treatment in patients and prognosis. Complete 

tabulation is illustrated in Table 5. In prognosis 

variable with basal cisterns, the results obtained 

in normal basal cistern showed that the highest 

prognosis was life (96.2%), in the compressed 

group prognosis was life (66.7%), and in the 

absence group, prognosis was death (76.9%). 

Analysis using the chi-square formula showed 

that the analysis results had a p-value <0.05, 

which meant that the results were a signi¿cant 
difference between prognosis and the condition 

of basal cistern. Complete tabulation could be 

seen in Table 6.

Before measuring the abnormal basal cistern, the 

normal basal cistern was measured by analyzing 

the normal ratio of the anteroposterior line and 

the horizontal line through the Radiant DICOM 

viewer application in 63 patients with head CT 

scans without hemorrhage or tumor lesions in the 

age group of ≥18 - 65 years. The analysis showed 
that the normal ratio of the anteroposterior line 

was 2.17±0.452 cm and the horizontal line was 

1.73±0.616 cm. 

Discussion

Basal cistern as predictor of prognosis in cases of 

head injury was not extensively discussed in the 

literature. This was an analytical observational 

study with a prospective design from February 

2024 to April 2024, with a total sample size of 67 

patients. After analysis according to inclusion and 

exclusion criteria, the total number of samples 

was 60 patients. This study was aimed to examine 

the dynamics of the relationship between risk 

factors and their impacts or effects. Risk factors 

and their impacts or effects were being observed 

simultaneously, meaning that each study subject 

was observed until the ¿nal treatment result 
was obtained during hospitalization, and risk 

factors and impacts were measured according 

to their status at the time of observation. 

We found that there were differences in the size 

of basal cisterna as age increased. However, in 

this study, there were no statistically signi¿cant 
differences because the sample size was not 

large, resulting in poor data distribution.11

Gender variable on the condition of basal cistern 

theoretically showed differences in the size of the 

basilar cistern between males and females. From 

the researchers' experiments on rats, differences 

in features of blood vessels, intracranial pressure 

(ICP), and brain blood Àow were noted, which 
affected cerebral perfusion pressure (CPP).12 

According to the Monro-Kellie doctrine, these 

differences showed variations in size and pressure 

in the basilar cistern between males and females. 

However, the study results showed no signi¿cance 
due to a statistically insuf¿cient sample size, 
leading to inadequate statistical distribution.12

The variable of intracranial hemorrhage lesion in 

this study resulted in a p-value <0.05, meaning 

that this type of intracranial hemorrhage lesion 

could be considered as one of the variables for 

assessing the condition of the basilar cistern in 

head injury patients. The most common types of 

intracranial hemorrhage were epidural hematoma 

Table 6. Comparison of Prognosis with Basal Cistern Condition

Variable Basal Cistern

Compressed Normal Absence P Value

N=1 N=26 N=13

Prognosis 0.0001**

Life 25(96.2%) 14(66.7%) 3(23.1%)

Die 1(3.8%) 7(33.3%) 10(76.9%)

The Role of Basal Cistern as Prognostic Factor in 

Head Injury Cases
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(EDH) and subdural hematoma (SDH). EDH was 

classically caused by direct trauma to the temporal 

area resulting in skull fracture, which disrupted 

the middle meningeal artery. Venous vessel 

injury such as disturbance of the transverse sinus 

could also cause EDH in the posterior location, 

leading to an increase in size and decreased 

consciousness followed by brain herniation due 

to high intracranial pressure (ICP). Subdural 

hematoma (SDH) occurred through acceleration/

deceleration of the brain surface against the 

skull base, causing tears in bridging veins. SDH 

could be accompanied by cerebral edema, often 

a signi¿cant factor leading to midline shift and 
brain herniation when left untreated. Basal 

cistern in both types of hematoma could narrow 

and result in low consciousness in patients.13-15

The degree of head injury could be a prognostic 

factor in cases of head injury. This was supported 

by a p-value <0.05 and was consistent with the 

theory. Patients who were present with severe 

head injury could result in narrower or absent 

basal cistern compared to those with mild or 

moderate head injury. A narrowed or absent basal 

cistern condition affected prognosis of the patient, 

making it worse. Patients admitted with severe 

head injury had a worse prognosis.16 This was 

closely related to the function of the brainstem 

as the center of consciousness. When there was 

pressure on the area surrounding the brainstem 

caused by hemorrhage, brain swelling, or head 

tumors, the Monro-Kellie doctrine applied, 

leading to the narrowing of the basilar cistern 

and resulting in ischemia of the brainstem.17

Conclusion

In conclusion, this study was conducted based 

on the scienti¿c gap regarding the diagnosis 
and prognosis data of head injury patients in 

Indonesia. The results showed that the most 

common types of intracranial hemorrhage 

were epidural hematoma (EDH) and subdural 

hematoma (SDH). The condition of basal 

cistern in both types of hemorrhage tended to 

be compressed or narrowed. Furthermore, in 

cases of moderate and severe head injury, the 

condition of the patients’ basal cistern was also 

found to be compressed or absent. For patients 

undergoing surgical intervention, the difference 

in outcomes between those who survived and 

those who died was insigni¿cant. Meanwhile, 
patients who did not undergo surgery had a 

good prognosis with the majority surviving. 

When compared to other countries, these 

results were similar to the previous studies. In 

addition, it provided new data worldwide, such 

as the normal size ratio of basal cistern used to 

determine abnormal basal cistern conditions. 

This was crucial for surgeons to determine 

prognosis of head injury patients. The results 

were also consistent with previous reports in 

different populations, but there were some 

differences. This suggested that the assessment 

of prognosis ¿gures could vary from diverse 
countries. The study served as a new foundation 

for explorations on basal cistern and prognosis 

of head injury in Indonesia. Future prospective 

studies with a longer duration, a larger sample 

size, and more prognostic variables such as blood 

pressure, Glasgow outcome scale, the inÀuence 
of the timing of the operation on outcomes etc, 

are needed to provide a more accurate picture of 

prognosis of head injury patients in Indonesia.
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