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This article has been designated for CE contact hour(s). The evaluation tests your knowledge of  the following objectives:
1. Discuss the value of  identifying a biomarker of  cerebral perfusion during cardiopulmonary resuscitation.
2. Identify the advantages of  using quantitative pupillometry to evaluate neurological status in a patient with acquired brain injury.
3. List the steps necessary to measure the pupillary light reflex during cardiopulmonary resuscitation.

When completing this activity, you will need to identify 3 concepts you have learned by reading this article.

To see CE activity C2661, visit https://aacnjournals.org/ccnonline/ce-articles. Once the article opens, click the CE Article button to complete the assessment. 
No CE fee for AACN members. See CE activity page for details and expiration date.
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Introduction  Quantitative pupillometry is increasingly used to assess patients’ neurologic function 
quickly and accurately. This case report discusses the feasibility of  collecting quantitative pupillometry 
data for patients experiencing cardiac arrest, the potential value of  these data, and limitations of  quanti-
tative pupillometry.  
Clinical Findings  An 83-year-old woman was admitted to the cardiac catheterization laboratory for 
coronary angiography and percutaneous coronary intervention. She experienced cardiac arrest during 
the procedure, and the rapid response team was deployed.  
Diagnosis  Coronary artery disease with angina was present upon admission. The patient was admitted with 
the intent to perform percutaneous coronary intervention of  the left anterior descending coronary artery.  
Interventions  During the cardiac arrest and while staff  members were performing chest compressions, 
rapid response team nurses obtained quantitative pupillometry readings to assess pupil function. 
Outcomes  The quantitative pupillometry readings obtained from the left and right eyes suggested that 
neurologic function was abnormal but still present. The main challenges associated with performing 
quantitative pupillometry during a cardiac arrest are overcrowding of  essential personnel at the head of  
bed and finding an appropriate time to obtain readings without compromising life-sustaining interventions.     
Conclusion  Using quantitative pupillometry to assess pupil function during cardiac arrest is feasible 
when performed by nurses. This report may facilitate pupil assessment during cardiac arrest and provide 
new insights into cerebral perfusion as a biomarker of  recovery. (Critical Care Nurse. 2026;46[3]:11-15)
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Quantitative pupillometry is used widely among 
clinical care teams, particularly in critical care 
units, where it has been demonstrated to reliably 

provide insight about cerebral perfusion and cranial 
nerve function.1-3 Assessing the pupillary light reflex indi-
cates neurologic function through data such as minimum 
and maximum pupil size, latency, constriction velocity, 
and relative overall reactivity.4,5 Quantitative pupillome-
try devices produce a summary score known as the neu-
rological pupil index (NPi), a scalar value that ranges from 
0 to 4.9 and categorizes the pupillary light reflex as nor-
mal (scores of  3.0-4.9), abnormal (scores of  0.1-2.9), or 
nonreactive (score of  0).6 Although quantitative pupil-
lometry is most commonly used in intensive care units 
(ICUs), recent studies have demonstrated its utility in 
prehospital settings, emergency departments, and multi-
ple in-hospital and clinic settings.7,8  

Current literature has demonstrated that quantitative 
pupillometry provides prognostic insight for patients who 
have experienced cardiac arrest. Abnormal and absent 
pupillary light reflexes indicate decreased brain stem 
function linked to inadequate cerebral perfusion during 
resuscitation. Maintaining adequate cardiac output pre-
serves cerebral perfusion pressure during cardiac arrest 
and improves chances for optimal recovery. Monitoring 
the end-tidal carbon dioxide level provides information 
about global perfusion (via monitoring for carbon diox-
ide production) and is recommended during resuscitation 
to help identify proper placement of  any adjunct airway 
and for use as an indirect measure of  the adequacy of  
compressions.9 However, a normal end-tidal carbon diox-
ide level does not confirm adequate cerebral perfusion. 
Because the pupillary light reflex is closely tied to cerebral 
perfusion, the use of  quantitative pupillometry during 
resuscitation may provide much-needed insight regarding 

the resuscitation efforts. This case report explores the 
feasibility of  having trained professionals obtain quanti-
tative pupillometry data during a patient’s cardiac arrest 
and discusses how these data may be used to inform 
clinical care.

Clinical Findings and Diagnosis
An 83-year-old White woman presented to a university 

hospital in the last quarter of  2024. The patient had a 
history of  acute respiratory failure with hypoxemia, left 
anterior descending artery disease, angina, moderate 
aortic regurgitation, hypertension, dyslipidemia, and 
stage 3 chronic kidney disease. A coronary angiogram 
was planned with the intent to perform staged percuta-
neous coronary intervention in the left anterior descend-
ing and diagonal arteries and possibly treat other vessels 
on the basis of  angiography findings. After the risks and 
benefits were discussed with the patient and her family, 
she consented to the procedure and was admitted to the 
cardiac catheterization laboratory. She experienced sud-
den cardiac arrest during the procedure and underwent 
emergency cannulation for venoarterial extracorporeal 
membrane oxygenation.

Interventions
The rapid response team was activated for cardiac 

arrest after 12 am (exact time not provided to preserve 
anonymity). When the rapid response team arrived, the 
patient had already been successfully intubated and was 
receiving manual ventilation via a bag valve mask. Ongo-
ing resuscitation followed the current Advanced Cardiac 
Life Support protocol. The interventional cardiologists 
continued to attempt the planned procedure. An adequate 
number of  additional staff  members was present. A reg-
istered nurse on the rapid response team was designated 
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to collect pupillometry data, and the team was made aware 
that quantitative pupillometry would be performed during 
resuscitation. The designated nurse made her way to the 
head of  the bed, where a respiratory therapist was pro-
viding manual ventilation. The nurse made eye contact 
with the respiratory therapist and then explained what 
she intended to do; this step was important to promote 
optimal team collaboration. The patient’s eyelids had 
earlier been taped shut for corneal protection. The nurse 
removed the tape and assessed the right pupil first because 
the respiratory therapist was positioned to the patient’s 
left while providing manual ventilation. The respiratory 
therapist assumed a more midline position to create room 
for the nurse to obtain a pupillometry reading. Each 
pupillometry reading took about 30 seconds to obtain 
due to inadvertent patient head movement during con-
tinuous chest compressions. The respiratory therapist 
provided extra support to stabilize the patient’s head, 
allowing the nurse to obtain the targeting circle on the 
quantitative pupillometry device to signal that the device 
had identified the patient’s pupil (see Figure). 

The anesthesiologist was inserting a central venous 
catheter and required more room to move on the right 
side of  the patient. Securing central venous access was a 
top priority because the patient required multiple vaso-
pressors and rapid infusion access, so to assess the left 
pupil, the nurse opted to walk around the room to the 
left side of  the patient. The respiratory therapist once 
again moved to give the nurse space to perform quanti-
tative pupillometry. Assessment of  both pupils took a 
total of  about 3 minutes, including time spent navigat-
ing around people and equipment inside the crowded 
cardiac catheterization laboratory.

The quantitative pupillometry results are shown in 
the Table. The NPi (measure of  pupil reactivity) of  less 
than 3 in both eyes represented abnormal brain function. 
The pupil sizes were unequal, with the right pupil being 
slightly larger than the left, but the difference was not 
clinically significant. Although none of  the measured 
values fell within the normal healthy range, a complete 
assessment was achieved in both eyes. The team was noti-
fied that although the NPi values in both eyes were less 
than 3.0 (abnormal), the finding of  preserved pupil func-
tion might indicate cerebral perfusion with cardiopulmo-
nary resuscitation (CPR). We established the feasibility 
of  obtaining pupil scans during CPR. Despite the pres-
ence of  multiple essential personnel at the head of  the 

patient’s bed, the nurse was able to scan both eyes effi-
ciently and provide critical insight into brain function 
that would have been otherwise unavailable. 

Outcomes
After 60 minutes of  CPR, return of  spontaneous 

circulation was obtained. Repeated quantitative pupil-
lometry measurements could not be obtained because 
the patient’s condition deteriorated further. Within a 
few minutes the patient required the initiation of  mas-
sive transfusion protocol and venoarterial extracorporeal 
membrane oxygenation. These interventions necessi-
tated even more staff  and equipment to be introduced 
to the cardiac catheterization laboratory and severely 

Characteristic

Neurological pupil index

Size, pupil diameter at rest, mm

Minimum pupil size, mm

Percent constriction

Constriction velocity, mm/s

Maximum constriction velocity, mm/s

Dilation velocity, mm/s

Latency of constriction, s

Right eye

  1.9

  6.53

  5.52

15

  0.83

  2.19

  0.47

  0.20

Left eye

0.7

5.90

5.49

7

0.40

1.01

0.42

0.33

Table  Quantitative pupillometry data from 
patient during cardiac arrest

Figure  Quantitative pupillometer showing the 
circle highlighting the pupil and indicating that a 
measurement can be obtained.

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
:
/
/
a
a
c
n
j
o
u
r
n
a
l
s
.
o
r
g
/
c
c
n
o
n
l
i
n
e
/
a
r
t
i
c
l
e
-
p
d
f
/
4
6
/
3
/
1
1
/
1
7
0
3
8
5
/
1
1
.
p
d
f
 
b
y
 
K
a
t
h
l
e
e
n
 
P
i
e
r
s
o
n
 
o
n
 
0
1
 
J
u
n
e
 
2
0
2
6

http://www.ccnonline.org


14 CriticalCareNurse  Vol 46, No. 3, JUNE 2026 www.ccnonline.org

To acquire sequential quantitative 
pupillometry measurements at set 
intervals, a staff member may need 
to be designated for this role.

limited the nurse’s ability to move around the room. 
After the patient underwent cannulation for venoarterial 
extracorporeal membrane oxygenation and was stabilized, 
she was transported in critically ill condition to the car-
diovascular ICU. 

Discussion
Acquired brain injury is a leading cause of  death and 

disability in patients who experience cardiac arrest. Rapid 
response teams (high-acuity response teams) improve 
patient care outcomes.10 The literature suggests that 80% 
of  people who experience cardiac arrest will experience a 
postarrest comatose state due to inadequate brain oxygen-
ation.11 Current resuscitation standards from the Ameri-
can Heart Association indicate that continuous end-tidal
carbon dioxide monitoring during CPR is the standard 
method for indirectly assessing blood flow generated by 
chest compressions. In a patient receiving high-quality
compressions, end-tidal carbon dioxide levels should 
reach at least 20 mm Hg. However, end-tidal carbon 
dioxide is only an indirect measure of  systemic perfusion 
and is not specific to the brain.

Brain monitoring techniques in place before arrest, 
such as continuous electroencephalography or intracra-
nial pressure monitoring devices, may assist in prog-
nostication after cardiac arrest but require prolonged 
monitoring time to infer useful data and are not com-
monly used outside the neuroscience ICU. Placement 
of  these devices is also time-consuming and impractical 

at the beginning 
of  a cardiac arrest. 
The use of  quanti-
tative pupillome-
ters is evidence 
based, and these 

devices should be available to support best practice for 
neuromonitoring.12,13 Quantitative pupillometry is a 
convenient, portable, noninvasive method of  monitor-
ing neurologic function and can provide insight within a 
few seconds of  procedure initiation. 

The utility of  performing quantitative pupillometry 
during cardiac arrest is largely in the ability to collect 
data that may prevent secondary brain injury.14 Pupil 
reactivity is a biomarker of  brain function and is directly 
measured by the NPi.15 Abnormal pupil reactivity during 
arrest may be an early predictor of  ischemic injury. On 
the other hand, normal pupil function during arrest 

could indicate that the compressions during resuscitation 
are effective at achieving brain perfusion. Measuring 
pupil function at set intervals during CPR could provide 
a real-time trend to show the efficacy of  resuscitative 
efforts and offer an opportunity for clinicians to change 
course if  their interventions are ineffective at achiev-
ing brain perfusion. After quantitative pupillometry 
values are uploaded or manually documented in the 
medical record, they can also be correlated to other 
recorded vital signs, such as heart rate and end-tidal
carbon dioxide measurements, to indicate return of  
spontaneous circulation.

Incorporating pupillometry during the CPR routine 
requires several logistical considerations. As shown in 
the case study, crowding due to concurrent procedures 
can become a significant obstacle in acquiring sequential 
quantitative pupillometry measurements. Unlike typical 
patient rooms where the patient’s bed can be moved to 
clear a path to the head of  the bed, catheterization labo-
ratories tend to have the radiograph C-arm machine at 
the head of  the patient’s bed, potentially obstructing 
the nurse’s approach. Securing the airway and provid-
ing adequate ventilation are top priorities during CPR; 
therefore, quantitative pupillometry may have to wait 
until after intubation. The clinician performing quanti-
tative pupillometry will also need to collaborate with 
the respiratory therapist and other personnel to avoid 
interrupting ventilations. 

To acquire sequential quantitative pupillometry mea-
surements at set intervals, a staff  member may need to 
be designated for this role. This designation effectively 
increases the number of  staff  members required in the 
code team. If  the institution has a team tasked to respond 
to code activations, these team members will benefit from 
quantitative pupillometry training so that any member 
can assume the role. Training should include a competency 
assessment and skill validation via live demonstration of  
the use of  a pupillometer. Finally, cardiac arrest can occur 
in any setting within the institution. If  the location does 
not have a quantitative pupillometer readily available, the 
initiation of  quantitative pupillometry will be delayed 
until a device can be located. Cardiopulmonary resusci-
tation should not be delayed for any reason and should 
continue in the meantime. Pupillometers are small, light-
weight, handheld devices that charge while docked 
and can easily be stowed into an emergency bag for 
on-the-go use or kept on top of  a code cart for convenience. 
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Pupillometers are now available in more than 900 hospi-
tals in the United States and more than 40 countries, and 
several companies manufacture commercial handheld 
devices.4 However, the availability of  pupillometers within 
hospitals is highly varied. Our hospital has more than 100 
devices. Practice settings such as units for stroke, epilepsy 
monitoring, and neurocritical care typically have 1 device 
per bed, and other practice areas (such as geriatric care 
units) may have only 1 or 2 devices. For institutions that 
have designated response teams, allocating at least 1 
quantitative pupillometer to be carried by response per-
sonnel could help prompt pupillometry upon initiation 
of  CPR. Further feasibility studies should be performed 
to verify the logistical practicality of  this idea within dif-
ferent types of  settings and different sizes of  institutions. 
Where pupillometers are already established as part of  
the standard of  care, quality improvement projects will 
be ideal vehicles for widening the application of  existing 
devices. Pilot studies can be done within controlled envi-
ronments (such as ICUs) where a number of  patients can 
be expected to require CPR.

Conclusion
This case study shows that obtaining quantitative 

pupillometry during cardiac arrest is feasible, is cost-
effective, and can be rapidly performed by many differ-
ent personnel. Quantitative pupillometry data have the 
potential to serve as biomarkers for cerebral perfusion 
status in patients experiencing cardiac arrest. Challenges 
associated with obtaining the readings include crowding, 
movement during compressions, and finding an appro-
priate time to obtain readings. However, given that acquired 
brain injury is of  major concern for patients who experi-
ence cardiac arrest, acquiring rapidly generated insight 
into brain function through quantitative pupillometry 
could change the way we provide care. CCN
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See also
To learn more about pupillometry in the critical care setting, read 
“Describing Anisocoria in Neurocritically Ill Patients” by Saju et al in 
the American Journal of Critical Care, 2023;32(6):402-409. https://doi.
org/10.4037/ajcc2023558. Available at www.ajcconline.org.
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