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Jacobsen et al., present a retrospective study evaluating 
digital drainage systems applied to patients undergoing 
pulmonary lobectomy with robotic-assisted thoracoscopic 
surgical (RATS) approach (1). Digital and traditional chest 
tube drainage systems were compared, with all operations 
carried out by the same surgeon to control for variance. 
Assessed outcome measures included postoperative chest 
tube days, hospital length of stay, chest tube reinsertion 
during hospitalization, and 30-day readmission for 
pneumothorax. There were clear criteria for chest drain 
removal in each group. The authors demonstrated that 
chest tube duration and length of stay were significantly 
reduced with the use of a digital system versus traditional 
method (2.07 vs. 2.73 days, P=0.03 and 4.02 vs. 5.06 days, 
P=0.010, respectively). Chest tube reinsertion was four-
times more likely with traditional system use, however, this 
was not statistically significant.

Post-operative air leak continues to be a burden for the 
thoracic surgeon, with historical data quoting approximately 
50% of patients having an air leak immediately after surgery 
of which 15% exceed postoperative day 5 (2). The clinical 
need for objective classification systems of air leaks with 
relevant management algorithms was recognized early (3). 
Digital drainage systems were shown to further improve 
user variability in air leak quantification compared to 
traditional chest tube methods (4,5). The presence of an 

air leak need not hinder discharge as portable flutter valves 
can safely facilitate this (6). Preference, however, should be 
given to discharge a patient without a chest tube, as it is a 
foreign body. Enhanced recovery is now a priority in many 
thoracic units and early discharge can be facilitated with 
protocol driven decision pathways (7). The output recorded 
from digital drainage systems can therefore be easily 
adopted into an algorithm leading towards early chest tube 
removal.

Beyond the undeniably more objective assessment 
of air leaks compared to traditional systems, digital 
drainage systems also allow for early mobilization without 
interruption of continuous suction. Early mobilization 
is paramount to reduce length of stay and prevent 
complications associated with poor mobility, such as 
pneumonia or pulmonary embolism. Not being confined to 
wall suction provides this advantage and allows the patient 
more independence early on in their postoperative course. 
The use of suction can help expand a partially collapsed 
lung and allows for proper control of the pleural space (8).  
In a recent open-label randomized controlled trial 
comparing low suction of –2 compared to –10 cmH2O, 
using a digital drainage device, low suction level was shown 
to significantly shorten drainage duration, time to air leak 
cessation and total fluid production, without increasing 
morbidity (9).
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The mainstay of this study remains quality improvement 
in terms of outcomes and patient satisfaction. RATS has 
been criticized as not being cost-effective compared to 
other minimally invasive approaches. Being able to reduce 
length of stay, and thus the cost of care and a hospital bed, 
can tip the cost-benefit ratio in favor of the ‘robot’. As 
cost analysis was not an outcome measure of this study no 
definite conclusions can be made. Although surgeons may 
have individual preferences regarding choice of minimally 
invasive approach, overall costs, surgical productivity, 
and the benefit to the patient need to be taken into 
consideration (10). Of note, in a retrospective study of a 
multihospital database including over 15,000 patients by 
Swanson et al., RATS was associated with increased costs 
and operating times in comparison to conventional video-
assisted thoracic surgery (VATS), with no differences in 
length of stay and adverse events (11). The advantages of 
robotic surgery have been well documented and its use is 
evolving as it is being employed in more complex thoracic 
procedures (12). Benefits of superior vision, access to all 
areas of the thoracic cavity, better lymphadenectomy, and 
wristed robotic instruments allow for more ergonomic and 
efficient surgery. On the other hand, the steep learning 
curve required to develop and maintain a successful 
robotic program is a well-recognized challenge in general 
thoracic surgery. Encouragingly, the learning curve can 
be surpassed after approximately 20 RATS procedures, 
provided an intense training programme together with 
appropriate proctoring and case observations is adhered 
to (13). Perioperative outcomes during the learning 
period have been shown to be similar to VATS, with the 
robotic approach offering more operative safety with fewer 
conversions for uncontrolled bleeding (14).

In a multicenter international randomized trial of 
digital versus traditional drainage systems after pulmonary 
resection, digital drainage systems were associated with 
shorter duration of chest tube placement, shorter hospital 
stays, and higher satisfaction scores compared with those 
managed with traditional devices (15). Despite some 
inconsistency in the literature, a number of meta-analyses 
appear to favor their use (16,17).

The combination of a minimally invasive approach, 
protocoled patient pathways, including digital drainage 
systems can collectively reduce the length of stay for 
patients undergoing pulmonary lobectomy whilst improving 
patient satisfaction metrics. It is therefore within such a 
light we should interpret the findings of this study. One can 
presume that any digital drainage system is solely one of 

many parameters that jointly contribute to improved quality 
of care. In addition, as newer robotic technology becomes 
available, competition will drive purchasing and operating 
costs down, perhaps to a point where costs no longer 
become an issue (18). However, further studies, focused 
specifically at these metrics, would help future minimally 
invasive surgeons decide which platform is best suited for 
the task.
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