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Quoting from an article published in the Journal of cardiothoracic surgery,  “In 
an ideal world a chest drainage system should be reliable, simple, safe, 
portable, cost efficient and offer objective real time data to help clinicians in 
the decision making of chest drain management” (1).  
 
Digital drainage systems (DDS), like other chest drainage devices, endeavor 
to address these criteria. The distinctive value of digital drainage systems 
seems to lie firstly in reducing inter-observer variability, especially in decision-
making related to chest tube removal. Several single-center, as well as one 
multicenter study (191 patients), report shorter duration of chest tube 
placement and hospital stay when using DDS, for this very reason (2;3;4;5;6). 
This advantage is associated with the way in which the air leak is defined, i.e. 
objectively as a quantifiable value (DDS) vs. subjectively by observing 
bubbling in an air leak chamber (Multi-chamber systems). The former results 
in more consistent decision making by clinicians, i.e. reduced ‘inter-observer 
variability’ (1;5;6;7;9;10;11;12). 
 
A second reason for the shorter duration of chest tube placement and hospital 
stay is related to the regulated pressure delivered by the digital system, which 
may promote accelerated sealing of air leaks (2). The third key benefit 
pertains to the ability to offer portable suction (8). Other DDS benefits that are 
mentioned include (a) reduced noise levels (12) (b) the facilitation of mobility 
and efficient rehabilitation due to the light weight and compact design (13) as 
well as (c) to be able to send patients home with these devices in situ (8).  
 
(In several of these above-mentioned studies, researchers disclose either a 
financial or other relationship with the distributing company (2;5;7;9;10;11;14). 
 
THE OTHER SIDE OF THE COIN 
 
In a recent study (2013) published in Poland (64 patients), no difference was 
found between Water seal (WS) systems and DDS in terms of duration of 
hospital stay or tube placement. They reasoned that this was because the 
acceptable daily fluid volume of 350 ml/day (used in their study as the value at 
which the drain could be removed) was too low to demonstrate a clinical 
difference. (13). 
 
An even more recent study published by Lijkendijk et al. (2015: 105 patients) 
report that electronic drainage systems did not reduce either of the above 
significantly, compared to traditional WS drainage when a strict algorithm for 
chest time removal was used. Patients’ chest tubes were observed and 



evaluated for removal three times a day just as in the electronic group (15).  
 
A MECHANICAL SEAL (WITHOUT SIGNIFICANT DEAD-SPACE) 
 
Most of the studies evaluating the function of the DDS, compare it to WS 
systems, whether single or multi-chamber (2;3;5;13;15;16). There is, however, 
sufficient evidence supporting the premise that a mechanical seal (MS) is 
physiologically more efficient than a WS and it maintains a more negative 
intra-pleural pressure at resting tidal volume. The WS may be more compliant 
than the MS, thus allowing a shift towards atmospheric pressure in the pleural 
space (17). As early as 1973, Bernstein et al found that 66% of the patients 
with spontaneous pneumothorax that were treated with a Heimlich valve, i.e. 
MS, showed full lung expansion within 1 hour (18).  
  
Mechanical seals are furthermore associated with reduced drainage times. In 
the treatment of simple pneumothorax, Niemi et al. (1999), in a study 
including 76 patients, found that mean drainage time and mean length of 
hospitalization were significantly less in the mechanical valve group (19). 
Graham et al. (1992) compared the use of chest drainage bags fitted with a 
mechanical flutter valve to water seal systems in 119 patients undergoing 
elective thoracotomy.  Patients with flutter valves were fully mobile 23 hours 
earlier, able to sit in a chair 7 hours earlier and discharged on average one 
day earlier (33).  Cooper et al. (2006) showed a marked, though, not 
statistically significant, improvement in average drainage time using the 
Xpand system, a forerunner of the current Sinapi chest drain (20).  
 
No study shows superiority of the efficiency of DDS compared to mechanical 
valves (conventional mechanical without Multi-Chamber dead space i.e. 
Heimlich valve, Scheffler valve or Chest Drainage bag with flutter valve).  
 
The Sinapi Chest drain is a dry seal, dry suction system and besides being 
reliable, easy to use, safe, portable and cost efficient, includes a suction bulb 
to help clinicians in the decision making of chest drain management. The 
suction bulb provides a qualitative indication of an expanded lung (a bulb that 
does not re-expand after being depressed) providing guidance of when the 
chest catheter may be removed due to the resolution of the air leak.  
  
The portability of the Sinapi chest drain also necessitates mention. Due to its 
significantly reduced ‘dead space’, early patient mobilization is facilitated 
without “powered suction”. In the MCS, dead space is made up of the 
combined volume of the drainage tubing and the collection chamber (+/-
2500ml). This additional dead space in the collection chamber is 
compressible, moving in and out of the pleural cavity during breathing, 
thereby impeding re-expansion of the lung. The larger the dead space, the 



greater the work required to expel air from the pleural space. Adding suction 
to the system maintains constant sub-atmospheric pressure in the tubing and 
helps overcome this hazard (21). In contrast, the SCD has negligible dead 
space (+/-60ml) due to the positioning of the valve before the collection 
chamber, obviating the need for mandatory suction. This benefit, along with 
being able to position it in any way and the device being significantly lighter 
than DDS (that include a heavy, powered suction pump), allows for early 
mobilization. The value of early mobilization of patients in general, as well as 
specifically to facilitate lung re-expansion and increase the clearance of lung 
secretions, is well documented (22-26). 

Finally, in terms of research comparing suction with simple gravity drainage in 
the treatment of postoperative lung surgery patients, the following 
recommendations have been documented. Suction, whether portable or not, 
is not recommended for all lung surgery cases (27). On the contrary, some 
studies have found that minimizing the duration of suction has resulted in 
decreased duration of air leak and the number of patients with persistent air 
leak (28). Furthermore, there is evidence that in patients undergoing 
lobectomy, routine suction is unnecessary (29). Other authors state that the 
water seal method, due to its safety and efficiency, is superior to suction in the 
treatment of post-operative leaks (30;31). 

There is little question that digital drainage devices plays a role in the bedside 
management of air leaks, however, there are many unanswered questions 
concerning which patients need them, which don’t and what are the cost 
savings (32).  
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