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Introduction 
Two of the most important features for chest seal effectiveness are valve function as well as the 

adherence to the skin, in all circumstances (bloody, muddy and hairy).  Therefore, performance 

assessment and chest seal comparison can effectively be performed by evaluation of valve function 

along with skin adherence.  Currently, there are several commercially available vented chest seals 

claiming to be both reliable and effective for the management of an open pneumothorax.  The 

reality is that not all chest seals are equal.  Recent studies have put these claims to the test by 

examining both the skin adhesion and valve function in experimental animal models.   

 

In 2016, the adhesive capacity of vented chest seal was independently tested by US Military 

personnel using a swine skin model (Arnaud, F et al. 2016).
i  In this study eight of the primary 

commercially available vented chest seal were examined, including the Russell Chest Seal.  To test 

the performance in different conditions, the chest seals were stored in extreme temperatures and 

tested on different skin settings (hairy, dry, bloody or soiled).  The different temperature storage 

conditions was intended to simulate storage of the seal in a service member’s (e.g., a medic) 

backpack during a mission in austere environments.  The Russell Chest Seal belonged to one of the 

four chest seals that maintained superior adherence in all circumstances (Figure 1).  The Russell 

Chest Seal was also one of the only two seals that did not breach at any temperature.  Not only does 

this study quantitate the confidence users of the Russell Chest Seal have had regarding its adherence 

but it also illustrates the Russell Chest Seals reliability and applicability in all (austere) environments.  

 

 

Figure 1 – Skin adherence breaching data (taken from Arnaud et al 2016) 
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A second and more recent study examined the differences in chest seal efficacy in bleeding chest 

wounds.ii  The study was also independently performed by US Military personnel (Kheirabadi et al 

2017).  The primary aim of the study was to test valve function in the presence of blood and other 

contaminants in a hematopneumothorax model.  Again multiple commercially available chest seals 

were examined.  The sealant and valve function differed widely between the different vented chest 

seals when used on bleeding chest wounds.  Successful hematopneumothorax treatment was 

defined as: a chest wound remaining sealed with device and intrapleural (chest cavity) pressure 

staying near normal level (Figure 2).  Of the five tested FDA-approved chest seals, the Russell Chest 

Seal was one of the only two that had a 100% success rate in treating hematopneumothorax.  The 

paper concluded “we recommend in the interim that CSs (chest seals) with laminar vent channel be 

used preferably for treating combat casualties in the field”.  The Russell Chest Seal is such a laminar 

vent channel chest seal. 

 

 

Figure 2 – Intrapleural (chest cavity) pressures with chest seal application (Kheirabadi et al 2017) 
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Both the studies discussed are very important as there has been a literature gap examining chest 
seal function.  When both studies are examined together they provide a strong assurance of the 
efficacy of the Russell Chest Seal.  The below Table lists the products by their results found in the 
adherence and efficacy independent US Military studies.   

 

Adherence Study (Arnaud) Efficacy with Hematopneumothorax 
(Kheirabadi) 

1 Russell Chest Seal 1 Russell Chest Seal 
2 SAM  1 Sentinel 
3 HyFin 3 HyFin 
4 Fast breathe 4 SAM 
5 Bolin 5 Bolin 
6 Sentinel   
6 Bolin XL   
6 Asherman   

 

Looking at the performance ranking in Table 1 it can be seen that the Russell Chest Seal is the only 
chest seal to be the top performer for both adherence and efficacy in the conditions examined in 
these independent tests.  Interestingly, it can also be seen that some of the other chest seals can do 
well with one parameter but not with both – and both adherence and function combined are vital 
for successful chest seal efficacy and patient safety. 

 

Conclusion 
The Russell Chest Seal has proven itself to be the superior vented chest seal as measured by 
independent US Military testing.   
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