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ABSTRACT   

An endotracheal tube (ETT) is required for the management of critically ill, mechanically ventilated patients. Ventilator-
associated pneumonia (VAP) affects patients hospitalized in intensive care units; its risk of occurrence is 1% to up 3% 
for each day of mechanical ventilation. The polymicrobial nature of VAP is established with mixed bacterial-fungal 
biofilms colonizing the ETT. The microbial interaction enhances the microbial pathogenesis contributing to high indexes 
of morbidity/mortality. Antimicrobial Photodynamic Therapy (aPDT) could be a suitable therapy for decontamination of 
oral cavity and ETT at the same time, but the use of a fiber optics inside the ETT seems to not be appropriated since a 
cannula for secretion aspiration has to be introduced into the ETT to keep it´s lumen. The aim of this study is to proof the 
concept that an external light source from a LED is capable of reach all areas of the ETT. We use a commercial ETT, 
60µM methylene blue (MB), and a 660nm diode laser and calculated the transmission coefficient of light in different 
situations as only tube, tube with biofilm and biofilm+MB. The results prove that is possible to transmit light through the 
tube even in the presence of MB and biofilm although a high attenuation of about 60% was measured depending on the 
tested condition.    
Keywords: Ventilator-associated pneumonia, methylene blue, LED, endotracheal tube, light attenuation 
 

1. INTRODUCTION  
Ventilator-associated pneumonia (VAP) is considered the most frequent infection in Intensive Care Units and is 
responsible for high mortality and morbidity rates1.Studies have shown that a biofilm forms rapidly in the endotracheal 
tubes (ETT) hours after the intubation process, and this biofilm acts as a continuous reservoir for the contamination of 
the tracheobronchial tree2. 
 
The mechanisms implicated in the development of VAP are microaspiration that occurs when the microorganisms 
present at the secretion move towards the distal portion of the tube accumulating above the ETT cuff, and biofilm that 
migrates along the ETT cuff and inside the lumen enabling the access to the sterile bronchial tree3. 
 

For a long time, antimicrobials were the only resources to fight infections; however, their indiscriminate use caused the 
phenomenon known as microbial resistance4. Thus, the search for an innovative and effective alternative became 
necessary. One possible approach is the antimicrobial photodynamic therapy (aPDT). As aPDT works with oxidative 
stress there is no reason for, nor evidence of any form of resistance to its mechanism of action since, oxygen is toxic to 
all living beings to a greater or lesser extent5. 
 

For the application of aPDT to be successful some factors must be carefully analyzed and they are of extreme importance 
for the set of therapeutic actions to present effectiveness. These include the photosensitizer presence at the target and in 
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This study is a proof of concept that it must be possible to use a external light source for ETT decontamination with 
aPDT and it may be as interesting approach to diminish the risk of VAP. . We will pursuit further investigation to 
determine the effectiveness of this method 

4. CONCLUSION 
 The results prove that is possible to transmit light through the tube even in the presence of MB and biofilm although a 
high attenuation of about 60% was measured depending on the tested condition.     
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