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Abstract

Objectives: To assess the association between sedation status and optic nerve sheath diameter (ONSD) as
measured by MRI in pediatric patients.

Materials and Methods: This retrospective observational study included brain MRI examinations of patients aged 0—
18 years. Bilateral ONSD was measured on axial T2-weighted images 3 mm posterior to the globe. Results are
summarized descriptively by sedation status, and inter-observer agreement is reported using the intraclass correlation
coefficient.

Results: Among 78 pediatric patients, 38 underwent MRI with sedation and 40 without sedation. Mean ONSD was 4.8
1+ 0.3 mm in the non-sedated group and 5.7 + 0.4 mm in the sedated group. Inter-observer agreement was reported as
an ICC of 0.93 (95% CI: 0.87-0.97).

Conclusion: Higher mean MRI-based ONSD was observed in the sedated group. Sedation status should be
considered when interpreting ONSD in children. Prospective studies with appropriate control of confounding factors
and independent ICP assessment are needed to determine whether sedation itself affects ONSD and its use as a
surrogate for ICP.
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Introduction

Assessing intracranial pressure (ICP) accurately is critical in pediatric neurology, yet direct invasive monitoring
techniques can pose significant risks and are often impractical in children. As a result, the optic nerve sheath diameter
(ONSD) has gained attention as a non-invasive proxy for estimating ICP, particularly through imaging techniques like
MRI and ultrasound [1,2,3]. While ultrasound offers rapid bedside evaluation, its operator-dependent nature can
introduce variability. MRI, on the other hand, provides a high-resolution and reproducible alternative for ONSD
measurement [4].

However, performing MRI scans in children frequently necessitates sedation to reduce motion artifacts. Sedative
agents may potentially alter cerebral compliance, CO; levels, or cerebrospinal fluid dynamics - factors that could, in
turn, influence imaging-based ONSD measurements. Although prior research has examined the effects of general
anesthesia on ONSD, there are limited data on how commonly used sedatives relate to these measurements [5,6].
This study investigates the association between sedation status and MRI-based ONSD readings in pediatric patients.
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Figure 1. ONSD measured 3 mm behind the globe in a non-sedated patient.

Materials and Methods

Study Population

We conducted a retrospective review of brain MRI scans performed at Government Medical College, Srinagar, India,
between January 2024 and January 2025. Pediatric patients aged 0-18 years were included. Exclusion criteria
included prior neurosurgical procedures, orbital pathology, poor image quality, or undocumented sedation status.
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Grouping

Patients were categorized into two groups: the sedated group (n = 38) received triclofos (oral), ketamine (1V), or
midazolam (1V); the non-sedated group (n = 40) underwent MRI without sedation.

Imaging Protocol and Analysis

MRI was performed using a 3.0T scanner. All patients underwent standard clinical MRI sequences, including T1-
weighted, T2-FLAIR, T2-weighted, heme-sensitive (T2* GRE or SWI), and diffusion-weighted imaging. The orbital
protocol included 2—3 mm thick axial and coronal slices, post-contrast T1, and T2 sequences with and without fat
saturation. Sub-millimeter heavily T2-weighted volumetric images of the orbits were also acquired. ONSD was
measured transversely at 3 mm behind the globe on slices demonstrating maximum sheath width [7,8] (Figures 1 and
2).

Statistical Analysis

Continuous variables are summarized as mean * standard deviation. Group characteristics and ONSD measurements
are described by sedation status. Inter-observer agreement is reported using the intraclass correlation coefficient
(ICC).

Results
Demographics

A total of 78 pediatric patients were included (mean age 7.9 years; 40 males and 38 females). Mean age was 7.7 + 3.6
years in the sedated group (n = 38) and 8.0 £ 3.9 years in the non-sedated group (n = 40).

ONSD Findings

Mean ONSD was 4.8 + 0.3 mm in the non-sedated group and 5.7 + 0.4 mm in the sedated group. A positive
association between age and ONSD was reported. Inter-observer ICC for ONSD measurement was 0.93 (95% CI:
0.87-0.97).

Discussion

The sedated group had a higher mean MRI-based ONSD than the non-sedated group. This retrospective comparison
shows an association with sedation status; it does not establish that sedation caused the difference or that intracranial
pressure was increased. Sedation status should therefore be considered when interpreting pediatric ONSD
measurements.

The optic nerve sheath is a direct extension of the intracranial subarachnoid space, which allows transmission of
intracranial pressure changes into the orbit. Sedation-associated differences in ONSD may reflect physiological
changes; the absence of invasive ICP measurements limits conclusions about their relationship to true ICP elevation.

Prior literature describes the relationship between ICP and ONSD [1,2,9,10]. A positive association between age and
ONSD was reported in this study. Age and sedation status should be considered when interpreting pediatric ONSD
measurements [11]. Prospective studies with independent ICP assessment are needed to investigate the relationship
between sedation, ONSD and intracranial dynamics.
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Figure 2. ONSD measured 3 mm behind the globe in a sedated patient.

Clinical Implications

Sedation-associated differences in ONSD should be considered when interpreting measurements. These observations
do not establish that a higher ONSD in an individual sedated child represents raised ICP. Agent-specific effects and
correction factors require further investigation. Prospective studies with independent ICP assessment are needed to
validate these findings.
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Limitations

This study is limited by its retrospective design, absence of invasive ICP measurements, and variability in sedation
documentation. These factors may introduce bias and reduce the generalizability of findings.

Conclusion

Higher mean MRI-based ONSD was observed in the sedated group. Sedation status should be considered when
interpreting ONSD in children. Prospective studies with appropriate control of confounding factors and independent
ICP assessment are needed to determine whether sedation itself affects ONSD and its use as a surrogate for ICP.
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