
© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2023;15(4):1551-1554 | https://dx.doi.org/10.21037/jtd-23-340

As part of the special series “Prolonged air leak after lung 
surgery: prediction, prevention and management” published 
in the Journal of Thoracic Disease, Batchelor (2023) presents a 
narrative review on enhanced recovery after surgery (ERAS) 
and chest tube management (1). The author provides a clear 
overview of the relevance and benefits of the postoperative 
ERAS pathway after sublobar and lobar resection, focusing 
on three intertwined “key care elements”: chest tube 
management, pain relief, and early mobilization. 

“Key care elements” approach to postoperative 
ERAS pathways

In 2019, the European Society of Thoracic Surgery (ESTS) 
introduced 45 evidence-based recommendations for the 
ERAS protocol. These recommendations were divided 
into 21 peri-operative interventions or care elements 
covering the pre-admission, admission, intraoperative 
and postoperative phases of the patient pathway (2). The 
effectiveness of an ERAS protocol has been described in 
a recent systematic review and meta-analysis reporting a 
mean decrease of two days in the length of hospital stay, as 

well as a decrease in complication- and readmission rates (3). 
However, strict protocol adherence is mandatory to achieve 
the suggested benefits of the ERAS guidelines after thoracic 
surgery (4,5). 

Interestingly, wide variations are reported in literature 
reagarding the extent to which ERAS guidelines are 
implemented in clinical practice (6-8). As such, a 
Dutch national survey assessing 23 topics of the 45 
recommendations demonstrated that 20 of the 43 
responding surgical centers had an ERAS/ESTS score 
(defined as the amount of compliance) between 65% and 
86% of the maximum score, indicating an intermediately 
high to high compliance in only half of centers (6). Not 
only does this survey show a large variation in perioperative 
care, it is important to notice that this percentage does not 
reflect a proper representation of the actual care delivered 
to the individual patient. Indeed, a study conducted in 
Switzerland showed that in only 48% of the patients who 
were treated by a dedicated ERAS team (certified by the 
ERAS Society) more than 12 out of 16 implemented ERAS 
process elements were met (>75% adherence) (7). 

To increase protocol adherence, Batchelor suggested 
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the “key care elements” approach: implementation of 
only a few ERAS key care elements which appear to be 
independently important factors associated with better 
postoperative outcomes (1,9). Figure 1 shows an overview 
of these postoperative “key care elements” mentioned 
in the narrative review by Batchelor, focusing on chest 
tube management intertwined with pain relief and early 
mobilization, including distinct ERAS recommendations 
per key care element and any associated other perioperative 
“key care elements” (e.g., minimally invasive surgery). 

Early removal of chest tubes

According to Batchelor,  chest  tube management 
is one of the key care elements which significantly 
improves patient outcomes (1). Conservative chest tube 
management strategies should be replaced in an evidence-
based way, focusing on the early removal of chest 
tubes. Implementation of a selected number of ERAS 
recommendations significantly reduces chest tube drainage 
duration: avoiding routine application of external suction, 
using digital drainage devices, and use of a higher pleural 
fluid drainage threshold (up to 450 mL/day) for chest 
tube removal. Of note, the optimal criteria of chest tube 
removal for digital drainage systems for air leak flow were 
not described (2). Published articles report wide variations 
in air flow criteria regarding the removal of digital drainage 

systems with volumes between 0 and 50 mL/min for time 
periods of at least 6 to 12 hours, with or without the presence 
of air spikes (10-17). These criteria could have a substantial 
impact on the duration of chest tube drainage, as well as the 
potential risk of postoperative complications (15). Aside from 
the chest tube removal criteria, postoperative chest tube 
drainage duration and the length of hospital stay are first and 
foremost determined by the frequency of clinical chest tube 
assessments, which can vary considerably between hospitals.

Thinking outside the ERAS box

An interesting, more progressive approach in chest tube 
management was addressed by Batchelor in his review, 
namely chest tube omission after lung resection in selected 
patients (1). Current literature reports contradictory results 
regarding its safety in terms of the risk of a postoperative 
pneumothorax requiring a reintervention (18-20). The 
differences in risk of reintervention after drainless lung 
resection could potentially be related to differences in 
patient selection criteria for chest tube omission. 

Patient selection criteria for chest tube omission could 
be defined by an evidence-based risk model that predicts 
the risk of postoperative air leakage. Currently, there are 
validated risk models present in literature which predict the 
risk of prolonged air leakage after surgery, based on risk 
factors such as sex, body mass index (BMI), and pulmonary 
function (21-25). Preoperative estimation of the risk of 
prolonged air leakage can aid to tailor postoperative care 
and perioperative actions (e.g., pleurodesis, staple line 
reinforcement, or earlier discharge with an indwelling 
chest drain). If such a scoring system could be developed 
and validated for the risk of any postoperative air leakage, 
chest tubes may be omitted in selected patients. As scoring 
systems based on digital drainage data report promising 
results in the prediction of prolonged postoperative air 
leakage (25), it could be helpful in the development of 
a risk model to assess if the patient is eligible for chest 
tube omission or very early chest tube removal. An 
important next step to enhance the efficiency of chest 
tube management is the development of patient-tailored 
protocols that are based on validated evidence-based 
risk models for both chest tube omission and prolonged 
postoperative air leakage.

Conclusions

Batchelor can be commended for his well-written review of 
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the ERAS guidelines. He presents an interesting view on a 
“key care element” approach as an implementation strategy 
regarding the postoperative ERAS pathway, highlighting 
the importance of postoperative chest tube management. 
Although significant impressive improvements in patient 
outcomes can be achieved using chest tube strategies 
recommended by the ERAS, it is important to keep in 
mind that new and more progressive chest tube protocols 
are concurrently being implemented in clinical practice. 
The omission of chest tubes, for example, may lead to even 
better postoperative patient outcomes, and future studies 
should gain insight into patient selection criteria. More and 
better evidence is needed to support a patient-tailored chest 
tube protocol after lung resections.
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