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Peripheral Arterial Tone (PAT)

• Measures changes in arterial pulsatile blood volume

• A window to two vaso-regulating systems: 

– Arterial endothelial  system

– The autonomic nervous system



Platform PAT Technology

• Sensing technology
– Sensitive

– Elimination of venous blood efects

– strong dynamic response

– Movement tolerant

– Comfortable during extended use

• Application specific software
– Advanced signal processing

– Automatic analysis & reports

• Publications

– Over 100 manuscripts

– 200 abstracts 

• Patents

– 40 issued

– 28 pending

– 4 provisional



The Finger – Unique Physiology

• Convenient site for measurement 

• Highly vascular 

• Tremendous dynamic range of 

blood flow (1-100ccm/100g/sec)



PAT Based Clinical Applications

Endo-PAT2000

• Endothelial dysfunction

• Arterial Stiffness

Watch-PAT200

• Ambulatory device

• Sleep-related breathing disorders 

(i.e.OSAS) 

• Sleep architecture (Wake/Light 

sleep/Deep sleep/REM)

Endo-PAT2000
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Response to Reactive 

Hyperemia 

BASELINE POST OCCLUSION

Brachial FMD 



5 - 10 min 5 min 5 - 10 min

Cuff inflation Cuff deflationOcclusion

Endo-PAT Test Procedure



Normal  Endothelial Function Endothelial Dysfunction



PAT Estimation of Coronary 

Endothelial Dysfunction

Baseline Acetylcholine
Bonetti et al. JACC 2004

Courtesy of Prof. Lerman, Mayo Clinic

Endo-PAT

• Sensitivity=82%

• Specificity=77%

{24 

hrs}

Coronary 
Angiography
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Summary of Endo-PAT reproducibility data
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Endo-PAT studies demonstrating 

improvement in Endothelial Function



Endo-PAT adds incremental value over FRS
outcomes = cardiac mortality, revascularization, 

hospitalization

Rubinshtein et al.

ACC’09

Oral presentation

0917-7, 

Room W308C

Tuesday, 11:30-45

n=270, Intermediate risk patients

Mayo Clinic & Tufts Medical Center

Outcomes response curve
Endo-PAT vs. Framingham Risk Score

Low risk & Normal 
endothelial function

High risk & 

endothelial 

dysfunction

Low risk &  
endothelial 

dysfunction

High risk & Normal 
endothelial function



Watch-PAT200



Sympathetic Activation

in Sleep Apnea

• Reduced Upper Airway Muscle Tone 

⇒Upper Airway Walls collapsed

⇒Upper Airways obstruction

⇒Respiratory event

• Respiratory Event 

⇒Feedback mechanisms

⇒Sympathetic activation

⇒Vasoconstriction & Heart Rate acceleration

⇒PAT attenuationPAT attenuationPAT attenuationPAT attenuation

Recovery sleep

Apnea 

termination

Recovery 

upper airway 

muscle tone



Penzel ~2000 



Sleep  stages



Watch-PAT200

•Automatic analysis

•Clinical parameters:
• RDI (Respiratory Disturbance Index)

• AHI (Apnea Hyperpnoea index)
• ODI (Oxygen disaturation index)

• Wake/Sleep Analysis

• REM/NREM/Light/Deep sleep

• Snoring

• Body Position

•Comprehensive Report

•Treatment follow up

•User Friendly, easy to use

•Comfortable - minimal sleep interference



Thank you !Thank you !

Red bloom, the Judean Hills

Spring 2007

Anemone Coronaria L. & Asphodelus


