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First issue

Sensitivity of Pulse Oximeter system during extremely low local perfusion: Attempts have been made to 

maximize sensitivity for detecting pulsation and SpO2 values in patients suffering from extremely low cardiac 

output and/or low local perfusion levels. Masimo has designed its standard technology to read perfusion levels at 

least 10 fold lower than conventional pulse oximeters.1-2 In addition, Masimo has given clinicians the opportunity 

to select a level of even greater sensitivity (MAX sensitivity), not previously available with pulse oximeters. To 

obtain these levels of increased sensitivity, the system makes every effort to seek out a pulsation no matter 

how small the signal may be. An important clinical advantage of increased sensitivity is that the Masimo pulse 

oximeter provides valuable information (when other pulse oximeters can not) in critical situations where very 

low perfusion can occur, such as ICU, Trauma, Cardio-Pulmonary Bypass and, resuscitation.3-9 The improved low 

perfusion capabilities of Masimo SET technology in the Radical pulse oximeter have been shown to be capable 

of monitoring SpO2 and PR during extremely low perfusion and in fact, have been reported to correctly monitor 

chest compression during resuscitation in neonatal patients.9 There is an important trade off for this increased 

sensitivity. When increasing system sensitivity, there is a small loss of specificity. For example, when selecting 

MAX sensitivity, there is the small potential for a short delay in the "sensor off" warning to activate when that 

condition exists. 

It is important to note that even during cases of extremely low perfusion, the Masimo Radical oximeter reports 

the Perfusion Index value. This is a reliable indication of the level of perfusion at the monitoring site. When the 

Perfusion Index is quite low, the reliability of the monitoring site/situation should be evaluated. This is especially 

important whenever the "Low Perfusion" message is flashing.

Second issue 

The difference between arterial pulsation and electrical cardiac activity: Normally, this is important to consider 

when observing the difference in pulse rate versus heart rate in the case of electrical-mechanical dissociation. 

This is a condition when the heart continues to produce an electrical beat but does not pump any blood; in other 

words, it does not produce a pulsation. This can occur for a variety of reasons including the situation of very low 

blood volume. When there is no blood to pump, the heart can still have electrical activity. The case of detected 

pulsations without electrical activity is somewhat uncommon but does occur. Most commonly, this occurs when 

patients are receiving mechanical ventilatory support. The positive pressure exerted by the mechanical ventilator 

(to cause a breath) results in an increased pressure within the patient's chest. This pressure within the chest 

cycles up and down with each breath and is transmitted to the vascular system. In patients with very low blood 

volume or with an absent heart rate, this cycling of pressure can be detected as a pulsation. This is frequently 

seen on arterial blood pressure tracings of critically ill ICU patients and is referred to as the "delta up/delta down 

phenomena."

Detection of SpO2 in Patients with Extremely Low Cardiac Output  
or Cardiac Standstill. 



Third issue 

The level of SpO2 in a dying patient: This is somewhat variable and depends on the cause of death and 

the clinical treatment the patient is receiving at the time of death. However, it is quite possible for a dying/

dead patient to have a high SpO2 value. This is the case when peripheral oxygen consumption is quite low, 

resulting in an increased mixed venous saturation. If extraction is very low and the patient is still receiving 

oxygen therapy, it is easily possible for the patient to have a high SpO2 value. 

References

1.	 Weber W, Elfadel IM, Barker, SJ. Low-perfusion resistant pulse oximetry. Journal of Clinical Monitoring 1995;11(4):284. 

2.	 Barker SJ, Novak S, Morgan S. The performance of three pulse oximeters during low perfusion in volunteers. Anesthesiology 1997;87(3A):A409.

3.	 Goldstein MR, Liberman RL, Taschuk RD, Thomas A, Vogt JF. Pulse oximetry in transport of poorly perfused babies. Pediatrics 1998;102(3):818.

4.	 Gangitano ES, Taschuk RD, Liberman RL. Near continuous pulse oximetry during newborn ECLS ASAIO Journal 1999;45(2):125.

5.	 Durbin CG, Rostow SK. Advantages of New Technology Pulse Oximetry with Adults in Extremis. Anesthesia and Analgesia 2002; 94;S81-S83.

6.	 Torres A, Skender K, Wohrley J, Aldag J, Raff G, Geiss D. Assessment of 2 New Generation Pulse oximeters During Low Perfusion in Children. Critical Care Medicine 

2002;29(12):A117.  

7.	 Lichtenthal P, Barker S.  An Evaluation of Pulse Oximetry-Pre, during, and Post-Cardiopulmonary Bypass.  Anesthesiology 2002; 96: A598 (www.asa-abstracts.com). 

8.	 Irita K, Kai Y, Akiyoshi K, Tanaka Y, Takahashi S. Performance Evaluation of a New Pulse oximeter During Mild Hypothermic Cardiopulmonary Bypass. Anesth Analg 

2003;96:11-14.

9.	 Goldstein MR, Furman GI, Lawas-Alejo P, Ochikubo CG, Pernia ML, Sindel BD, Yang LL, Martin GI. The Use of Pulse Oximetry to Assess the Accuracy of Chest Compression. 

Pediatric Research 2003; 53 (4,2):478A.

74
3

4
-4

0
3

3
C

-0
6

0
9

©
 2

0
0

9
 M

a
sim

o
 C

o
rp

o
ra

tio
n

. A
ll rig

h
ts re

se
rv

e
d

. 

Duotone

CMYK

Closer to the Heart™

Closer to the Heart™

Masimo International
tel +41-32-720-1111
info-international@masimo.com

Masimo Americas 
tel 1-877-4-Masimo 
info-america@masimo.com


