Transcranial color coded sonography of Optic Nerve Sheath Diameter (ONSD) in acute phase of intracerebral hemorrhage
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Abstract
Introduction: In Intra-Cranial Hemorrhages (ICH), Intra-Cranial Pressure (ICP) monitoring is necessary to evaluate the response to treatment and also to evaluate the prognosis. Although direct estimation of ICP is reliable, Transcranial Color-Coded Sonography (TCCS) is a non-invasive and bed side technique that provides reliable and real-time information. 
Purpose: The aim of this study was piloting the TCCS application in acute ICH care by estimating Optic Nerve Sheath Diameter (ONSD) as an indice of ICP. This study aims to investigate the effect of ocular ultrasound (with ONSD evaluation) in the early diagnosis of raised ICP in patients with ICH.
Methods: The present study is a hospital-based case-control study on ICH patients. ONSD was estimated using the OCULAR TCCS device at first and third day. Demographics, underlying diseases, blood pressure, Glasgow Coma Scale, bleeding volume, presence or absence of shift and prescription or nonprescription of osmotic therapy and sodium levels were recorded. 
Results: Thirty patients with cerebral hemorrhage were compared with age and sex matched controls. the averages of right side ONSD, left side ONSD and the average of ONSD of both eyes on the first day in the case group was significantly higher than the control group (p<0.001). ONSD of higher than 4.15 mm was 96.7% sensitive and 73.3% specific for ICH diagnosis (P<0.01). There was a direct and significant relationship between ONSD and NIHSS in the case group (p<0.001).
Conclusion: It is possible to use ONSD as an indirect method, especially in the follow-up of ICH patients, to evaluate ICP. Future studies are recommended to validate these results. 
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