
Figure 7-19. Pupillometer 
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A, Handheld optical scanner (pupillometer). B, Pupillary measurements (size and reactivity) displayed on the pupillometer. C, Graphic trend of 

pupillary measurements over a 12-hour period. Copyright NeurOptics, Inc. Irvine, CA. Reproduced with permission. 

3. 0: Nonreactive, immeasurable, or atypical

response

B. Reportable findings include pupil size difference
between right and left of more than 1.00 mm

(different from baseline), an NPi less than 3.0,
declining NPi, or difference between right and left
NPi of 0.7 or more.

Indications 
Baseline (on admission) and routine assessment for any 

patient (adult or pediatric) with primary neurological 

injury or the potential for neurologic seque1ae related to 

other diagnoses 

A. Primary neurologic diagnoses: TBI, subarachnoid

hemorrhage, intracerebral hemorrhage, ischemic

or hemorrhagic stroke, postoperative craniotomy,
multisystem trauma, seizure or status epilepticus,

patients with intracranial monitoring (e.g., ICP, 

oxygen, CBF)

B. Potential for secondary neurological injury:

post-cardiac arrest care, targeted temperature
management, postoperative and postprocedure
cardiac care, ECMO, intra-aortic balloon pump,

substance abuse and withdrawal, diabetic

ketoacidosis, pancreatitis, hepatic failure or
transplant, sepsis, pulmonary compromise

(pulmonary embolism, acute respiratory distress

syndrome), deep vein thrombosis

C. Patients with conditions making neurologic

168 

or pupillary assessment difficult: sedated or
pharmacologically paralyzed, dark irises,

abnormally small pupils, abnormally large pupils,
any manual pupil exam with questionable results

Limitations 

A. The pupillometer can measure pupils between
1.00 mm and 10.00 mm in diameter. Pupils outside
of this range will not be detected or measured.

B. The pupillometer minimum measurement threshold

for detecting a change in pupil size is 0.03 mm
(30 microns). In the event a change in pupil size is
less than 0.03 mm (30 microns), the pupillometer

will not be able to measure the change, and it will

display an NPi of 0.

Management Considerations 

A. Understand the effects of medications and

neurological and metabolic disease processes on

pupillary size and reactivity.

B. Educate the patient and family about use of the

device.

C. Interpret values in the context of patient diagnosis,

treatments, and neurological exam.

D. Record measurement results according to hospital
protocol.

E. Report abnormal findings and trends indicating

diminished pupillary response to provider.

Brain-Computer Interface 
Brain-computer interface (BCI) is a computer-based 

artificial intelligence system that involves hardware 
and software enabling the patient to communicate and 
interact with their surroundings without using normal 

neuromuscular output pathways (Figure 7-20). The 
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