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DESCRIPTION
Photoplethysmography (PPG) is a non-invasive technique widely 
used for pulse oximetry monitoring in various medical settings, 
including anesthesia, perioperative care and intensive care units. 
This technology measures the variations in light absorption or 
reflectance caused by changes in blood volume, providing 
valuable information about a patient's circulatory system. While 
PPG has primarily been employed for monitoring oxygen 
saturation, some components of the PPG signal, particularly the 
Perfusion Index (PI), have garnered increasing attention for their 
potential to monitor haemodynamic and assess vascular health.

The Perfusion Index (PI) is a metric derived from the PPG signal 
that quantifies the ratio of pulsatile to non-pulsatile light 
absorbance or reflectance. It reflects the balance between the 
pulsatile and non-pulsatile components of blood flow, which are 
influenced by peripheral and central haemodynamic. Vascular 
tone, stroke volume and overall circulation all contribute to the PI, 
which makes it a potentially valuable tool for monitoring a patient's 
hemodynamic status in real-time. The PI is not just a reflection of 
oxygen delivery but also provides insights into blood perfusion, 
which can be affected by factors such as vasoconstriction, changes 
in stroke volume and regional blood flow.

Despite its relevance, a comprehensive review of PI’s clinical 
applications, especially in anesthesia, perioperative care and 
intensive care settings, has yet to be published. In this narrative 
review, we aim to explore the physiological and 
pathophysiological determinants of PI, the methods used to 
measure it and its potential limitations. Furthermore, we will 
present and discuss the current data on PI’s utility in clinical 
settings such as operating rooms, intensive care units and 
emergency departments. Lastly, we will highlight areas that 
require further studies and development for the optimization of 
PI in clinical practice.

Determinants of the perfusion index

The perfusion  index  is  influenced  by  various physiological and 
pathophysiological factors that determine the quality of 
peripheral circulation. The ratio of pulsatile to non-pulsatile

light absorption reflects several underlying processes, including 
vascular tone, stroke volume and overall peripheral perfusion. 
For instance, a higher PI often indicates better peripheral 
perfusion, where blood flow is more pulsatile, while a lower PI 
may indicate poor perfusion or vasoconstriction.

The role of vascular tone in determining PI is important. 
Vasodilation or vasoconstriction significantly affects the pulsatile 
component of blood flow and thus the PI. For example, in states 
of vasodilation, such as during septic shock or following the 
administration of vasodilators, the pulsatile component 
increases, raising the PI. On the other hand, in states of 
vasoconstriction, such as during hypovolemia or in the presence 
of high levels of catecholamine, the PI may decrease as the 
pulsatile blood flow becomes less pronounced.

Stroke volume, which represents the amount of blood ejected by 
the heart with each beat, is another determinant of PI. Larger 
stroke volumes tend to increase the pulsatile component of 
blood flow, which results in a higher PI. Conversely, in 
situations where stroke volume is reduced, such as in heart 
failure or low cardiac output states, the PI may be lower due to 
reduced pulsatile blood flow.

Measuring the perfusion index

To measure the perfusion index, a PPG  sensor is typically  placed 
on a patient’s finger, ear or forehead. The sensor emits light into 
the tissue and detects the amount of light that is reflected back 
to the sensor. The pulsatile component of the PPG signal is 
related to the volume of blood flow in the tissue, while the non-
pulsatile component is related to the tissue’s constant blood 
volume. The PI is calculated by dividing the amplitude of the 
pulsatile signal by the non-pulsatile component. While 
measuring PI is relatively simple, there are certain limitations and 
challenges. One challenge is the influence of external factors, 
such as temperature, ambient light and sensor placement, which 
can affect the accuracy of the readings. For instance, in colder 
environments, peripheral vasoconstriction can reduce the PI, 
even though the patient may be hemodynamically stable. In 
addition, certain patient factors such as skin pigmentation or 
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monitor changes in peripheral circulation and help guide 
therapeutic interventions.

CONCLUSION
The Perfusion Index (PI) is a valuable tool derived from PPG 
signals that has potential applications in various clinical settings, 
including anesthesia, perioperative care, intensive care and 
emergency departments. Its ability to reflect peripheral blood 
flow, vascular tone and stroke volume makes it an essential 
parameter for monitoring hemodynamic and regional perfusion. 
However, the clinical utility of PI is not without limitations, 
including its sensitivity to external factors and patient-related 
variables. Further studies are needed to refine its use and 
overcome these challenges, especially in essentially ill patients or 
those undergoing complex surgeries. Despite these challenges, 
the growing body of evidence suggests that PI has the potential 
to significantly enhance patient care by providing real-time, non-
invasive insights into circulatory health.
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excessive motion can interfere with the PPG signal, leading to 
inaccurate measurements.

Applications of perfusion index in clinical settings

The  perfusion  index  has   shown  potential  in  various   clinical 
applications, particularly in the operating room, intensive care 
units and emergency departments. One of the primary uses of PI 
in these settings is to monitor the success of regional or neuraxial 
blocks in anesthesia. A high PI in the region where a block has 
been administered may indicate effective block, while a low PI 
could suggest insufficient block or inadequate anesthesia. This 
can guide anesthesiologists in adjusting the level of anesthesia or 
administering additional doses of local anesthetic.

In perioperative and intensive care settings, PI can provide 
valuable insights into a patient's hemodynamic status. During 
surgeries, especially those involving major blood loss, monitoring 
PI can help assess the adequacy of tissue perfusion and detect 
early signs of hypovolemia or circulatory instability. In intensive 
care units, where patients may be on multiple medications that 
influence vascular tone, PI can serve as a non-invasive tool to

J Anesth Clin Res, Vol.15 Iss.6 No:1001168 2


	Contents
	Perfusion Index in Medical Monitoring: Implications for Anesthesia, Intensive Care and Emergency Settings
	DESCRIPTION
	Determinants of the perfusion index
	Measuring the perfusion index
	Applications of perfusion index in clinical settings

	CONCLUSION




