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Opening a window to the injured brain:
the emerging role of automated quantitative pupillometry.
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Pupillary examination is an essential component of neurological follow-up in critically ill patients, and has essential
diagnostic and prognostic value. Despite its undisputable role, yet in clinical practice pupillary examination has
predominantly relied on qualitative assessment using non-automated pocket lamps. Qualitative pupillary assessment
has several limitations (e.g. influence of changing ambient lighting, examiner visual acuity and experience, the level
of patient alertness and the method used to direct the light stimulus [intensity, duration, proximity, orientation] )
that overall may reduce reliability of the test. Quantitative assessment of pupillary function has become a reality
with the advent of automated infrared pupillometers, which allow a standardized measurement of pupillary size
and reactivity (expressed as the % of pupil response), and provides a scalar grading of pupillary response (the
Neurological Pupil Index).

There is a growing interest in the application of quantitative pupillometry in general critical care, and clinical data on
its potential utility have become available.

Quantitative pupillometry significantly improves early coma prognostication in the setting of coma after cardiac
arrest. Accuracy of quantitative pupillometry in predicting patient recovery appears superior to standard
neurological status. A multicenter outcome study was recently completed amongst 10 European centers to analyze
the prognostic value of the Neurological Pupil Index in comatose cardiac arrest patients. Preliminary data suggest
that the Neurological Pupil Index has excellent positive predictive value for poor outcomes in the very early ICU
phase and has greater accuracy than standard neurological assessment. Quantitative pupillometry may become
part of regular multimodal outcome assessment in the context of coma after cardiac arrest, and may improve
neurological assessment and prognostication of coma in the general ICU.

Additional clinical utility of quantitative pupillometry and the Neurological Pupil Index is for the early detection of
secondary cerebral insults in patients with severe brain injury at risk of elevated intracranial pressure (ICP). Here,
guantitative assessment of pupillary size and reactivity may complement ICP monitoring and ameliorate the timely
management of patients with brain edema following trauma, ischemia/hemorrhage or CNS infection.
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