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Introduction 

The continuous blood pressure measurement  (BPM) via Pulse Transit Time (PTT) could be an 
alternative method for non invasive BPM. With cardiological patients, the R wave could be difficult 
to detect in the ECG and likewise as the detection of the peripheral pulse wave could be a 
problem. This is especially important for disturbed electrical conduction or hypotonic circulatory 
conditions. 

The objective of this study is to validate PTT as a blood pressure measuring tool for those 
patients. 
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Method  

From the ECG signal the R peak of a heart contraction is detected and defined as the beginning 
of a pulse wave. Peripherally, the pulse wave is detected by the finger clip of a 
photoplethysmograph. Thanks to the derived PTT the pulse wave velocity can be measured. The 
quicker the pulse travels, the higher the vessel wal tension, and the higher the blood pressure. 
The other way round, the slower the pulse travels, the lower the vessel wall tension and the lower 
the blood pressure. 

For this BPM a Somnoscreen plus was used (SOMNOmedics, Randersacker). The device is 
calibrated once at the start of the recording. The blood pressure measurement lasted one hour; 
with values taken every 30 seconds. 

The statistical analysis is carried out with “Mixed-Effects Models for Replicated, Blocked 
Designs”. The calculation is done with “R”, Version 2.9.2. 

For a more precise analysis, the patients were split into groups.                                              
Group1: Non-Hypertension patients without arrhythmia.                                                           
Group 2: Patients with Hypertension at the beginning of recordings                                        
Group 3: Patients with arrhythmia  

Recording Results (Figure 1)
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Conclusion

A  continuous  blood  pressure  recording with  Pulse  Transit  Time 
(PTT) over an hour delivers similar values for cardiological patients 
as intra‐arterial blood pressure measurement.   

In some patients however it is not possible to get blood‐pressure 
values  from PTT  for a  long time of the recording.  In those cases, 
continuous recording is not advised.

PTT 
Systolic BP

Total
Systolic BP

Group 2

Diastolic 
invasive BP

Group 3

PTT Diastolic 
BP

Kongress der Deutschen Gesellschaft für Innere Medizin e.V., Wiesbaden2010


