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Chest tubes are routinely used following cardiothoracic 
surgeries1,2. To date, there is no standardized method 
for chest tube management, particularly when 
considering criteria for their removal 1,2. Prolonged 
chest tube use increases the risk of iatrogenic infection, 
length of stay (LOS), pain, and reduces mobility1,3.

Conversely, premature removal of drains can cause fluid 
buildup, which hinders pulmonary function. Continuous 
pH and impedance monitoring of chest drainage can 
facilitate quantitatively informed and prudent 
decision-making when determining the optimal time 
for tube removal. 

Conclusion

OriginTM can seamlessly integrate with existing 
traditional/analogue chest drainage systems. pH 
measurements made using OriginTM strongly correlate 
with BGA measurements. 

Continuous pH and impedance analysis of pleural 
effluent using OriginTM can help improve the 
management of traditional chest tube drainage 
systems.

The Pearson coefficient (r = 0.965, p<0.05) and the coefficient 
of determination (r2= 0.931, p<0.05) indicated a strong linear 
correlation between pH data collected using the two systems 
within a measuring range of 6.000-8.200. The linear regression 
model had a slope of 0.820 and an intercept of 1.037.

BA analysis revealed that the mean estimated bias ±
standard deviation between pH measurements obtained 
using OriginTM and BGA was 0.382 ± 0.084, (95% CI: 0.293 –
0.470). The reported upper and lower limits of agreement 
were 0.547 (95% CI: 0.386 – 0.708) and 0.216 (95% CI: 0.055 –
0.377) respectively.

Figure 1. Schematic showing inline attachment of 
OriginTM to traditional chest drainage systems.

Integration of OriginTM with Traditional 
Chest Tubes

Impedance sensors can be used to objectively monitor 
and track postoperative air leaks4. reducing the risk of 
prolonged air leaks pH sensors can be used to infer the 
inflammatory processes associated with empyema and 
other postoperative cardiopulmonary complications5.

FluidAI Medical developed a non-invasive, sensor-
based platform (OriginTM) that can be modified to 
connect in-line to traditional/analog chest drainage 
systems for real-time 24-hour monitoring of drained 
effluent. This study assesses the ability of OriginTM to 
accurately measure the pH of pleural fluid compared 
with the widely used Radiometer ABL800 Flex blood 
gas analyzer (BGA).
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Introduction

Pleural fluid was collected 
from the left and right 
pleural spaces.

The pH of each sample was 
analyzed using OriginTM

and BGA.

Pearson's correlation, 
linear regression analysis, 
and Bland- Altman (BA) 
analysis were used to 
compute inter-technique 
agreement.  
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