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Introduction: 
The pupillary light-off reflex (LOR) reflects sympathetic and parasympathetic activity, offering a comprehensive 
assessment of autonomic pupillary function. Although studied in disorders of consciousness after brain injury, 
its clinical significance in critically ill patients remains unclear. 
Methods: 
Prospective, single-centre, observational study including 62 adult critically ill patients with impaired 
consciousness admitted to a mixed ICU, and 53 healthy controls. Automated pupillometry (PLR-4000®, 
NeurOptics) was performed under scotopic conditions. LOR was assessed after a 121 µW light pulse (5 s) 
followed by 10 s of darkness. A diameter change ≥10% defined a preserved reflex; discordance was defined as 
preserved PLR with impaired LOR in the same eye. 
Results: 
All LOR parameters were significantly lower in patients vs. controls (p<0.001), with total dilation and dilation 
velocity showing the largest differences (Table 1). LOR was impaired in 35 patients (55.6%); 24 (38.1%) showed 
preserved PLR but impaired LOR. On multivariate logistic regression, propofol, sufentanil, noradrenaline dose 
and SAPS II were not independently associated with LOR impairment. 
Conclusion: 
LOR was significantly reduced in critically ill patients compared to healthy volunteers, independently of disease 
severity and sedation. Over one third showed discordance between PLR and LOR, highlighting the added value 
of LOR assessment in this population. 

 
Table: 

Characteristics: Unresponsive Patients Healthy Volunteers P 
∆ IMD (mm) Left Pupil, median-Right 
Pupil, median 

0.225 (0.140-0.375) - 0.210 
(0.135-0.400) 

1.820 (1.635-2.255) - 1.870 
(1.505-2.200) 

< 0.001 
(1) 

∆ TD (mm) Left Pupil, median- Right 
Pupil, median 

0.220 (0.113-0.368) - 0.200 (-
0.120-0.518) 

2.330 (2.025-2.650) - 2.280 
(1.810-2.280) 

< 0.001 
(1) 

DV (mm/sec) Left Pupil - Right Pupil 0.205 (0.140-0.360) - 0.205 
(0.132-0.385) 

0.960 (-0.830-1.215) - 0.950 
(0.760-1.170) 

< 0.001 
(1) 

T-75 (sec) Left Pupil, median- Right 
Pupil,median 

2.013 (1.155-3.251) - 1.864 
(1.229-4.109) 

3.234 (2.624-3.795) - 3.432 
(2.541-4.174) 

< 0.001 
(1) 

Table 1: Pupil diameter changes during the pupillary light-off reflex. ∆ Initial Main Dilation (∆IMD): delta of initial main dilation for the first 
4 seconds of dark response; ∆ Total Dilation (∆ TD): delta of the total dilation from the onset of darkness to the end of the measurement; 

Dilation Velocity (DV) ; T-75 : Time required for the pupil to reach 75% of the total dilation; mm: millimetres; mm/sec: millimetres per second; 
sec: seconds. (1)Mann-Whitney U Test


