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Digital pleural drainage technology is here to stay—time to realize
its potential
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Institutions worldwide seek means to continue to produce
high quality care while reducing overall health care cost.
Digital pleural drainage devices have been explored as
a potential method to improve health care efficiency.
Objective documentation of a parenchymal air leak using
digital sensors results in increased inter-observer reliability
(1,2) thus presenting an opportunity to identify candidates
for chest tube removal in a more reliable and timely fashion.
With indwelling chest tubes often being a limiting factor in
discharging patients from hospital, earlier removal may lead
to improved length of stay.

In a single-center, prospective randomized trial of
digital versus traditional pleural drainage after pulmonary
resection, Dr. Takamochi and colleagues found no
significant difference in the duration of chest tube drainage
(median 2 vs. 3 days; P=0.149) and length of hospital stay
(median 6 vs. 7 days; P=0.584) between groups (3). Both
groups had similar incidences of prolonged air leak and
adverse events. The investigators appropriately recognized
that the results may be biased as the traditional device
group had significantly more initial postoperative air leak
than the digital group (n=44 vs. 20; P=0.012). Since air leak
is a major determinant of the duration of chest drainage, it
is reasonable to think that this difference may have affected
the results. In a subgroup analysis performed on patients
who had a postoperative air leak, the traditional device
group had more clamping trials compared to the digital
device group. We obtained similar findings during our own
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randomized trial of digital versus analog pleural drainage (1).
It is also interesting to note that pleurodesis was used in
a significantly higher proportion of patients randomized
to digital pleural drainage. The decision to proceed with
pleurodesis in patients with an air leak duration greater
than or equal to 5 days was made according to the clinical
judgment of the physician. This raises the question as to
whether or not selection criteria for performing this bedside
procedure was well established and agreed upon prior to
initiating the trial.

There have been mixed results in previously published
prospective randomized trials comparing digital and
traditional pleural drainage devices (4-8). We concur that
there are important methodological problems in previously
published trials (4-6). These include, incomplete adherence
to CONSORT guidelines, lack of control for postoperative
air leak status, relatively small number of patients, and
heterogeneity in postoperative chest tube management
protocols. With the current state of the evidence, it seems
reasonable to think that the use of digital pleural drainage
devices may improve the duration of chest tube drainage.
It may be argued that length of hospital stay is the only
outcome that really matters. At the same time, length of
stay can be affected by many other factors that are often
unrelated to surgery and out of the control of the clinical
team. Therefore, we think that length of stay may not be
the best barometer by which to measure the effectiveness of
new pleural drainage technology.
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Despite conflicting evidence about the benefits of
digital devices, we agree with the authors’ assessment that
digital devices will eventually replace traditional drainage
devices. The full potential of digital pleural drainage
devices has yet to be realized. Currently, the devices are
primarily used to determine presence or absence of an air
leak. However, this monitoring technology brings a new
stream of pleural space data that is waiting to be harnessed
to streamline chest tube management. For instance, if we
can develop accurate models of transpleural air flow in
patients with an air leak, we may be better equipped to
make timely decisions regarding interventions (e.g., trial
of clamping, pleurodesis) and discharge with a portable
pleural drainage device. By improving inter-observer
reliability and providing a digital pleural drainage record,
digital devices safely opens the door for nurses to take on a
more preponderant role in providing chest tube care (2,7).
The continuous stream of pleural space data generated
by these devices may also be amenable to analysis using
machine learning algorithms in order to develop clinical
decision-support systems.

Finally, we would like to congratulate the authors for
their efforts and discipline in successfully contributing high-
level evidence to the care of patients with chest drains. We
believe that, in the not so far future, digital drainage devices
will become more commonplace items. The technology
is definitely here to stay. The community of physicians
and surgeons caring for patients with chest drains should
continue to explore the relatively untapped potential of this
technology.
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