
Shedding Light on 
NIRs in Syncope

Dr. Ciaran Finucane
Medical Physics & Bioengineering Department

MISA, St. James’s Hospital Dublin
Dept. of Medical Gerontology, Trinity College Dublin

NEAR INFRARED SPECTROSCOPY (NIRs)

Common 
Questions

Why Measure Cerebral Perfusion?

Why 
measure?
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How does it 
work?

Jobsis et al. 1977
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How does it 
work?
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What does it 
measure?

Δ Deoxyhemoglobin conc.

Δ Oxyhemoglobin conc. 
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Tissue Saturation Index (TSI) %

What is a 
normal value?

Sp02 
96-100%

SjV02
50-70%

Etsuko Ohmae, 2004
Mc Cormick ,1991

Normal 60-80%

Symptoms 5% change
TLOC 10% change

Where does it measure?

Where does it 
measure ?

2-2.5cm

1.2-1.4cm 4.0-5.0cm

Repeatability

Is it 
repeatable?

Mol et al, 2019

Parameter/T
ime dependent 

High Repeatability
. 

Physio
logica

l va
riability

Head Up Tilt Monitoring - VVS

Baseline
Slope 1

Slope 2

Recovery Rate

Nadir

• < 60% TSI

• Drop > 10%

• LOC

Clinical 
Application?

HUT

Claffey, Perez et al, 2018 (Unpublished)

Pseudo Syncope (NIRs)

Pseudo-syncope

Claffey, Perez et al, 2019



Active Stand Testing

Active Stand

L Newman, H Nolan et al, TILDA

Initial drops > 4% hypo perfusion (Finucane, Fitzgibbon 2015).
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Clinically so 
what?

Hypoperfusion

Two groups – Big (>5%) and Little Dipper (<5%)

Finucane et al, 2014 
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Clinically so 
what?

OH Risk

Orthostatic Hypotension Risk Stratification

No 
Hypoperfusion

Hypoperfusion

No OH @ 40 42 (56%) 5 (6.7%)

(25% Undetected 
by BP)

OH @ 40 13 (17.3%
Good cerebral 
autoregulation)

15 (20%)

(75% Detected by 
BP)

Finucane, Fitzgibbon et al, 2016 

N = 75 (Age 65-95)

Conclusion

Conclusion 

NIRS a direct marker for hypoperfusion

Cheap, non-invasive, easy to apply, simple 
to measure

Enhancing understanding physiological mechanisms, 
symptoms and presentation

Still more to do!! 
• clinical evidence in syncope management
• interpretation – complex process underlying
• methodology in syncope/ageing

Enabling further personalisation of management

Future Technology Directions

Future 
Directions?

Wearable NIRS/GAIT Higher Spatial Resolution NIRS
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