NeuroQuantology | June 2026 | Volume 24 | Issue 6 | Page 237-240 | doi: 10.48047/ng.2026.24.6. NQ26023
Dr Monisha Billar / Correlation of Optic Nerve Sheath Diameter with Glasgow Coma Scale in Patients with Traumatic Brain Injury: A
Prospective Observational Study

< I

Correlation of Optic Nerve Sheath Diameter with Glasgow Coma Scale in
Patients with Traumatic Brain Injury: A Prospective Observational Study

Dr Monisha Billar ", Dr Vatsala Rawat 2

1 Assistant Professor, Department of Anaesthesiology, Shri Atal Bihari Vajpayee Medical College
and Research Institute, Bangalore.
2 Senior Resident, PDCC, Neuroanaesthesia, Shri Guru Ram Rai Institute of Medical & Health
Sciences, Patel Nagar, Dehradun, UK-248001.

Corresponding author: Dr Monisha Billar,
Assistant Professor, Department of Anaesthesiology, Shri Atal Bihari Vajpayee Medical College and
Research Institute, Bangalore -560001

ABSTRACT
Background: Traumatic brain injury (TBI) is a major cause of morbidity and mortality worldwide.
Early detection of raised intracranial pressure (ICP) is crucial for improving outcomes.
Ultrasonographic measurement of optic nerve sheath diameter (ONSD) has emerged as a rapid, non-
invasive bedside method for assessing elevated ICP.
Aim: To evaluate the correlation between optic nerve sheath diameter and Glasgow Coma Scale (GCS)
score in patients with traumatic brain injury.
Methods: This prospective observational study was conducted on 100 patients with traumatic brain
injury admitted to Shri Guru Ram Rai Institute of Medical & Health Sciences. ONSD was measured
using bedside ocular ultrasonography within 24 hours of admission, and GCS scores were recorded
simultaneously. Patients were categorised into mild, moderate, and severe TBI groups based on GCS.
Statistical analysis was performed to assess the correlation between ONSD and GCS.
Results: The mean age of the study population was 38.6 &= 15.2 years, with males accounting for 72%
of cases. The mean GCS score was 9.8 + 3.6, while the mean ONSD was 5.82 + 0.74 mm. Mean ONSD
values increased significantly with the severity of TBI, measuring 4.96 + 0.42 mm in mild TBI, 5.63 £
0.51 mm in moderate TBI, and 6.48 + 0.59 mm in severe TBI (p < 0.001). A strong negative correlation
was observed between ONSD and GCS score (r =—0.72, p < 0.001), indicating that increasing ONSD
was associated with worsening neurological status.
Conclusion: Optic nerve sheath diameter demonstrates a significant inverse correlation with Glasgow
Coma Scale score in patients with traumatic brain injury. ONSD ultrasonography may serve as a
reliable, rapid, and non-invasive bedside tool for assessing neurological severity and identifying patients
at risk of raised intracranial pressure.
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INTRODUCTION

Traumatic brain injury (TBI) is a predominant cause of mortality and disability globally, especially
among young adults. Prompt recognition of elevated intracranial pressure (ICP) is crucial for timely
intervention and enhanced neurological outcomes.[1,2]

The optic nerve sheath is anatomically connected to the intracranial subarachnoid space; consequently,
elevations in intracranial pressure (ICP) lead to an increase in the diameter of the optic nerve sheath
(ONSD). Ultrasonographic assessment of ONSD has garnered interest as a straightforward, expedient,
bedside, and non-invasive technique for estimating ICP.[3-5]
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The Glasgow Coma Scale (GCS) is the predominant clinical instrument for evaluating neurological
condition in traumatic brain injury (TBI). Correlating ONSD with GCS may facilitate the establishment
of ONSD as an ancillary marker for severity evaluation in traumatic brain injury.[6-8]

This study was conducted to ascertain the correlation between optic nerve sheath diameter (ONSD) and
Glasgow Coma Scale (GCS) score in patients with traumatic brain injury, considering the potential
association between elevated intracranial pressure and optic nerve sheath dilation. Furthermore, ONSD
measurements were analysed across mild, moderate, and severe TBI groups to assess its efficacy as a
non-invasive predictor of neurological severity.

MATERIALS & METHODS

Study Design: Prospective observational study.

Study Setting: Departments of Anaesthesiology & Emergency Medicine and Intensive Care Unit, Shri
Guru Ram Rai Institute of Medical & Health Sciences.

Study Duration : December 2025- February 2026 (3 months)..

Sample Size: 100 patients with traumatic brain injury.

Inclusion Criteria

e Ageis 18 years or older.

e Clinically and radiologically validated traumatic brain injury.
e Presentation within 24 hours post-injury.

Exclusion Criteria

e QOcular trauma.

e Optic nerve disorders.

e Previous neurosurgical procedures.

e Orbital pathology.

Study Procedure

All patients received a comprehensive clinical assessment upon admission. The neurological status was
evaluated utilising the Glasgow Coma Scale (GCS), and the optic nerve sheath diameter (ONSD) was
quantified with a high-frequency linear ultrasound probe. Measurements were taken 3 mm posterior to
the globe in both eyes, and the average bilateral ONSD value was documented for analysis. Computed
tomography (CT) results were recorded and compared with clinical and ultrasonographic parameters.

Statistical Analysis

Data analyzed utilizing SPSS version 25. Continuous variables were presented as mean + standard
deviation (SD). Pearson's correlation coefficient was employed to evaluate the relationship between
ONSD and GCS. A p-value less than 0.05 is deemed statistically significant.

RESULTS
Table 1: Baseline Characteristics (Hypothetical Data, n=100)

Variable Value

Mean Age (years) 38.6 +£15.2

Male 72 (72%)

Female 28 (28%)

Mean GCS Score 9.8+3.6

Mean ONSD (mm) 5.82+£0.74

The study included 100 patients with traumatic brain injury. The average age of the participants was
38.6 = 15.2 years, with a majority of males (72%). The mean Glasgow Coma Scale (GCS) score upon
admission was 9.8 £ 3.6, signifying that the majority of patients exhibited moderate neurological
impairment. The average optic nerve sheath diameter (ONSD) was 5.82 + 0.74 mm, indicating a
propensity for increased intracranial pressure in a significant number of patients.
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Table 2: Severity of TBI According to GCS
Severit GCS Score n (%)

Mild TBI 13-15 30 (30%)
Moderate TBI 9-12 35 (35%)
Severe TBI <8 35 (35%)

According to the Glasgow Coma Scale (GCS), 30% of patients were categorised as having mild
traumatic brain injury, while 35% were classified in both the moderate and severe TBI groups. The
almost equal distribution of moderate and severe cases signifies that a considerable number of patients
exhibited notable neurological impairment, underscoring the necessity for immediate evaluation and
monitoring of intracranial pressure.

Table 3: ONSD According to Severity of TBI
TBI Severi Mean ONSD (mm) ANOVA (P value

Mild 496 +0.42 <0.001
Moderate 5.63+0.51
Severe 6.48 +0.59

A gradual elevation in mean optic nerve sheath diameter (ONSD) was noted with the escalating severity
of traumatic brain injury. Patients with mild traumatic brain injury exhibited the lowest mean optic
nerve sheath diameter (4.96 + 0.42 mm), while those with severe traumatic brain injury displayed the
highest mean optic nerve sheath diameter (6.48 = 0.59 mm). The disparity in ONSD across the three
groups was statistically significant (ANOVA, p < 0.001), signifying a robust correlation between
elevated ONSD and deteriorating neurological condition. These findings indicate that ONSD may
function as a valuable non-invasive indicator for evaluating the severity of traumatic brain injury and
elevated intracranial pressure.

Table 4: Correlation Between ONSD and GCS
Variable r-value p-value
ONSD vs GCS -0.72 <0.001

A strong negative correlation was observed between optic nerve sheath diameter (ONSD) and Glasgow
Coma Scale (GCS) score (r = —0.72, p < 0.001). This indicates that as ONSD increased, GCS scores
decreased, reflecting worsening neurological status and a higher likelihood of raised intracranial
pressure. The statistically significant p-value (<0.001) confirms that the observed association was
unlikely to have occurred by chance, supporting the utility of ONSD as a reliable non-invasive marker
of traumatic brain injury severity.

DISCUSSION

The current study revealed a significant inverse correlation between optic nerve sheath diameter
(ONSD) and Glasgow Coma Scale (GCS) score in individuals with traumatic brain injury (r =—0.72, p
< 0.001). Patients with severe traumatic brain injury exhibited markedly elevated optic nerve sheath
diameter values compared to those with moderate and mild traumatic brain injury, indicating that an
increase in optic nerve sheath diameter correlates with deteriorating neurological condition and
heightened intracranial pressure. These findings align with those of Geeraerts et al., who reported that
ultrasonographically measured ONSD correlated significantly with invasively measured intracranial
pressure in neurocritical care patients. Likewise, Kimberly et al. established a substantial correlation
between elevated ONSD and increased intracranial pressure, affirming its utility as a dependable
bedside screening instrument. [9,10].

The incremental rise in ONSD noted among mild, moderate, and severe TBI cohorts in this study aligns
with the conclusions of Robba et al., who indicated that ONSD serves as an effective predictor of
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intracranial hypertension and the severity of brain injury. Major et al. discovered that patients with
suspected elevated intracranial pressure exhibited significantly larger ONSD measurements than
healthy individuals. The pronounced negative correlation between ONSD and GCS observed in our
study reinforces the efficacy of ONSD ultrasonography as a rapid, non-invasive technique for
neurological evaluation in emergency and intensive care settings. [11,12]

The benefits of ONSD ultrasonography encompass its non-invasive characteristics, simplicity of
bedside implementation, repeatability, and economic efficiency. These attributes render it especially
advantageous in resource-constrained environments where invasive intracranial pressure monitoring
may be inaccessible. Consequently, ONSD measurement may function as a significant complement to
clinical assessment and neuroimaging in the initial evaluation and monitoring of patients with traumatic
brain injury.[13]

CONCLUSION

Optic nerve sheath diameter showed a significant negative correlation with Glasgow Coma Scale score
in patients with traumatic brain injury. ONSD ultrasonography may serve as a reliable, rapid, and non-
invasive adjunct for assessing neurological severity and identifying patients at risk of raised intracranial
pressure.
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