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Implication of a novel postoperative recovery protocol to increase
day 1 discharge rate after anatomic lung resection
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Background: Chest-tube drainage and prolonged air leak after anatomic lung resection (ALR) continue to
drive admission days for most programs employing minimal access techniques. The aim of the study was to
evaluate the impact of a novel postoperative recovery protocol with revised chest tube management strategies
to target discharge on post-operative day 1 (POD1) after ALR.

Methods: This is a pilot study investigating a novel enhanced recovery protocol which either allowed
chest tube removal on POD1 or ambulatory management with indwelling chest tube using a portable closed
drainage system. We included all patients undergoing video-assisted thoracoscopic surgery (VATS)-ALR;
exclusion criteria were open surgery, non-anatomic or extended resections.

Results: A total of 139 patents were included in the study [N=29 portable drainage (PD), N=110 standard
pathway (SP)]. POD1 discharge rate was 72% in PD vs. 15% in SP cohort (P<0.001). Median length
of stay (LOS) was 1 day [interquartile range (IQR), 1-2 days] in PD cohort, while it was 3 days (IQR,
2-5 days) in SP cohort (P<0.001). There were no significant differences in length of indwelling chest-tube,
rate of discharge with chest-tube, post-operative complications, or readmissions. On multivariate analysis,
PD pathway as well as short surgical time were significant predictors of discharge on POD1.
Conclusions: Our results indicate that POD1 discharge rates of 72% after VATS-ALR can be safely
achieved by a well-developed perioperative care pathway and simple chest tube drainage interventions. Based
on these findings we are currently drafting a follow-up study to investigate the possibility of performing

ALRs as day surgery.
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Introduction

Anatomic lung resections (ALR) are the mainstay of surgical
treatment of early-stage non-small cell lung cancer. The
transition to minimal access surgery for ALR has driven
better patient outcomes allowing for reduced post-operative
pain, improved mobility and shorter length of stay (LOS)
(1-3). In parallel, several evolutions in peri-operative care
have further accelerated patient recovery. Collectively, these
protocols are known as Enhanced recovery after surgery
(ERAS) protocols and contribute to reduce complications
and shorten LOS (4-6).

A recent analysis of 46,325 ALR patients by the Society
of Thoracic Surgery showed that just 3.9% of patients are
discharged on the first post-operative day, a rate that was
highly variable among institutions. In this large cohort
study, post-operative day 1 (POD1) discharge though
offered to only a small fraction of patients, was achieved
without an increased risk of readmission or death (7).

Chest tubes are required following ALRs for the
evacuation of air and blood from the thorax, as well as
the exclusion of bleeding or chyle leak in the early post-
operative period. Chest tubes contribute to post-operative
pain, reduce mobility and affect lung function in ALR
patients (8). Chest tube management is a critical determinant
of the postoperative course and recovery, though it remains
an area of tremendous heterogeneity in the routine practice
of thoracic surgeons. Important parameters surrounding
the decision to remove the tube are drainage fluid volume
and the presence or absence of an air leak. Currently, at the
McGill University Health Centre (MUHC), video-assisted
thoracoscopic surgery (VATS)-lobectomy protocol up to
800 mL/day non-bloody, non-chylous chest tube drainage
over 24 hours prior to chest tube removal are accepted.
This protocol has been in place at our institution since
2016 and contributed to a POD1 discharge rate of 26%
with no increase in complications, hospital readmissions or
emergency room visits (6). With this level of tolerance for
fluid drainage, the presence of an air leak has become the
primary deterrent to chest tube removal. In this context, we
wished to evaluate whether revised chest tube management
strategies utilizing a portable drainage (PD) system could
allow for safe discharge on POD1 of patients after ALR. We
therefore designed this pilot study to compare our revised
chest tube management approach to our existing published
ERAS protocol in a contemporary cohort of patients. We
hypothesized that by further optimizing postoperative
management and use of a PD device POD1 discharge rate
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can be increased significantly.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jtd-21-965).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the Research Ethics Board of the McGill
University Health Centre, Montreal, Quebec, Canada
(2020-6519) and individual consent for this retrospective
analysis was waived. From January to September 2019, the
Division of Thoracic and Upper Gastrointestinal Surgery
at the MUHC applied a protocol developed for post-
operative recovery following VATS-ALR. In this standard
pathway (SP), chest drainage is conventionally managed by
an underwater seal chest tube collection system (Pleurevac,
Teleflex, USA) with gravity dependent drainage (6).
Removal of the chest tube is contingent upon the absence of
an air-leak and drainage of less than 800 mL of non-bloody,
non-chylous fluid. In September 2019, we introduced a
modified protocol PD. In this pathway, a PD system (Mini-
atrium 500, Atrium, USA) was attached to the chest tube in
the operating room upon completion of surgery. On the first
post-operative day, the chest tube was clamped and a chest
X-ray (CXR) performed 2 hours later. Patients with clinical or
radiographic evidence of pneumothorax, including worsening
dyspnea and subcutaneous emphysema, were unclamped and
offered discharge with the chest tube. Those without findings
to suggest air leak after clamp test had their drain removed and
were offered to be discharged from the hospital. Discharge
was only offered if there were no clinical signs of evolving
complications, pain was adequately controlled and a safe
transfer to their home could be assured (Figure I).

After discharge patients were attended by a trained
nurse specialist, who is available for questions during the
postoperative ambulatory period while the patients are at
home. All patients were contacted by the nurse specialist on
POD 2 by phone. Patients discharged without a chest tube
were scheduled to the outpatient clinic within 3-4 weeks,
while the ones discharged with the chest tube were to
return to the clinic within 5-7 days.

We included female and male patients who were
undergoing uncomplicated VATS anatomical lung resection
and excluded those who had open surgery, whether planned or
converted intra-operatively. Patients with major intra-operative
complications, extended lung resections such as sleeve
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Post-OP day 1 clamp chest tube
Chest X-ray 2 hours later
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Signs of air-leak (pneumothorax,
subcutaneous emphysema)

Present i ¢ Absent

Discharge on mini-atrium
follow-up within 5-7 days

Remove chest tube and discharge
follow-up within 3-4 weeks

Figure 1 Portable drainage pathway flowchart.

resection, pleurectomy, chest wall resection, or non-anatomical
resections were excluded. In this observational cohort study
patients on the novel pathway were prospectively enrolled
after introduction in September 2019 and then compared to a
contemporary cohort which was treated on the SP.

The primary endpoint was POD1 discharge rate.
Secondary endpoints included rate of patients discharged
with chest tube, length of indwelling chest tube catheter,
emergency room presentation, readmission rate,
postoperative morbidity and mortality.

Statistical analysis

All data except perioperative analgesia and anesthesia
data were prospectively collected, and complications were
graded using the Ottawa Thoracic Mortality and Morbidity
classification (9). Complications classified as grade I and
IT are considered minor and grad III and IV as major
complications. Perioperative analgesia and anesthesia data
were retrospectively collected by reviewing anesthesia,
recovery room and nursing charts. Categorical and
count data are presented as frequencies and percentages.
Categorical data were analyzed using the Chi-square
or Fisher’s exact test when appropriate. For continuous
data and normally distributed data sets Student’s #-test
and for non-normally distributed data Mann-Whitney
test was applied respectively. To predict LOS at PODI,
multivariable generalized linear models were used. The
analysis was done with a 95% confidence interval (CI).

Results

We included a total of 139 patients who underwent VAT'S-
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ALR between January and November 2019. Since the
PD pathway was introduced in September 2019 until
November 2019, 29 patients were treated according to the
new pathway, while the remaining 110 patients were treated
according to the SP. Comparison of baseline characteristics
showed no difference in age, sex, body mass index (BMI),
Charlson Comorbidity Index score, pulmonary function,
smoking status, pathological stage, or diagnosis. The only
significant difference between the PD and SP cohorts was
the type of surgery with 24% vs. 4% segmentectomies,
76% vs. 94% lobectomies and 0% vs. 3% bilobectomies
respectively (P<0.001) (Table I).

The LOS was significantly shorter in the PD cohort with
a median of 1 [interquartile range (IQR), 1-2] days with
21 (72%) of patients discharged on POD1 as compared
to a median of 3 (IQR, 2-5) days for SP with 16 (15%)
discharged on POD1 (P<0.001) (Figure 2).

The PD pathway did not have an impact on the
percentage of patients discharged with the chest tube, 34%
vs. 20% for SP (P=0.09), nor did it have an impact on the
total duration of the indwelling chest tube with a median of
1 (IQR, 1-8) days for PD and 2 (IQR, 1-4) days for the SP
(P=0.51).

Complication rates were similar between the PD and
SP cohorts. We did not find an increase in the incidence
of minor (grade I or II) complications of which we noted
5 (17%) for the PD ws. 29 (26%) for the SP (P=0.31).
Similarly, there were no differences in major complications
(grade III or IV) with O cases for PD vs. 9 (8%) for the SP
(P=0.11). There were no postoperative mortalities in the PD
and 2 (2%) mortalities in the SP cohort (P=0.47) (Table 2).
Notably, there were no readmissions to the hospital and
only one presentation to the emergency room for the
cohort on PD and 6 (5%) emergency room presentations
and 4 (4%) readmissions for patients in the cohort on SP
(P=0.96 and P=0.02).

To evaluate the impact of perioperative pain and
anesthesia management on the LOS we analyzed
respective parameters comparing POD1 discharge to later
discharge in both cohorts. We found that a pre-emptive
analgesia was significantly associated with POD1 discharge
(P=0.03, Tuble 3).

To identify predictors of PODI1 discharge, the pathway,
age, gender, Charlson Comorbidity Index, forced expiratory
volume in 1 second (FEV1), diffusion capacity for carbon
monoxide (DLCO), smoking status, BMI, surgery type,
operative time, estimated blood loss, pre-emptive analgesia,
total amount of intraoperative fluids and erector spinae
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Table 1 Patients characteristics

Characteristic Standard pathway (n=110) Portable drainage (n=29) P value
Age (years), mean (SD) 67.5 (9.8) 67.7 (9.4) 0.94
Gender (male) 45% 34.5% 0.36
Active smoking 24.5% 241% 0.82
Charlson Comorbidity Index, mean (SD) 5.14 (1.83) 5.10 (1.79) 0.91
FEV1 (%), mean (SD) 84.0 (21.1) 90.5 (22.2) 0.15
DLCO (%), mean (SD) 75.5(20.2) 76.0 (20.4) 0.92
BMI (kg/m®), mean (SD) 26.3 (4.92) 26.2 (4.36) 0.89
Surgery type (%) <0.001

Bilobectomy 2.7 0

Lobectomy 93.6 75.8

Segmentectomy 3.6 241
Surgical time (min), mean (SD) 111 (36.6) 90.7 (27.3) 0.001
Estimated blood loss (mL), mean (SD) 188 (334) 105 (88) 0.19
Histology (%) 0.90

Adenocarcinoma 63.1 65.1

Squamous cell carcinoma 15.8 13.2

Carcinoid 5.3 3.8

Other 15.8 17.9
Pathological staging (%) 0.80

I 81.4 92.6

I 14.4 7.1

lla 4.1 0

SD, standard deviation; FEV1, forced expiratory volume in 1 second; DLCO, diffusion capacity for carbon monoxide; BMI, body mass

index.

plane block (ESP) were analyzed on all patients from
both cohorts. Pathway, surgery type, total amount of
intraoperative fluids, ESP and the operative time were
found to be significantly correlated with discharge on
PODL1 in univariate analysis. These variables were then
included in a multivariate generalized linear model analysis
that showed surgical time and the PD pathway to be a
significant predictor of PODI discharge (1able 4).

Discussion

Enhanced recovery protocols have undergone an evolution
aiming for earlier mobilization and potential discharge from
the hospital (5,6). Nevertheless, POD1 discharge-rates after
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ALR remain relatively low and there is a great variability
between institutions. Reasons for prolonged hospital stay
in cases without serious complications are mainly air leak,
persistent oxygen requirement, pain management and
general frailty. (7,10,11). Minimally-invasive surgery and
fissure last approaches have substantially improved surgical
outcome regarding these aspects and facilitated early
discharge (1-3,12,13). However, prolonged air leak remains
a challenge in management of these patients, particularly
regarding the discontinuation of thoracic drainage (14).

We have created a pathway focused on simplified chest
tube management targeting ambulatory management, if
required. This approach allowed for a POD1 discharge
rate of 72%, which is remarkably higher than reported by
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other studies (7). This was achieved without increasing
morbidity or readmission rates respectively. Ambulatory
management of chest tubes was investigated in a few
retrospective observational studies and was shown to be
safe and feasible (15,16). Some authors even suggested
that early discharge might be associated with improved
outcomes, which could be due to early mobilization and
omission of hospital-associated morbidities (4,8). Compared
to our previous pathway, there was a higher proportion
of patients discharged with an indwelling chest tube in
the PD cohort compared to the SP cohort, although not

— Y
o [}
1 1

Length of stay, days
[6)]
1

Standard Portable drainage

Figure 2 Length of stay in the standard and portable drainage
pathway groups. The median hospital stay was significantly
shorter in the portable drainage compared to the standard pathway
group with a median of 1 (IQR, 1-2) days with 72% of patients
discharged on the first post-operative day as compared to a median
of 3 (IQR, 2-5) days with 14% discharged on POD1 (P<0.001).
IQR, interquartile range; POD1, post-operative day 1.

Table 2 Post-operative outcomes
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statistically significant. This observation likely would have
reached statistical significance in a larger cohort. In patients
who are discharged with the chest tube in place there is
no daily monitoring to check for air leak which might
lead to a delayed removal of the drain. In our group there
was no statistically significant difference of the time the
indwelling chest tube catheter. This might be due to the
high proportion of patients who had the tube removed on
PODI in the PD group and in a larger cohort one would
have to compare the patients in the PD group selectively
who left the hospital with the chest tube in place to evaluate
a possible impact. Nonetheless, the fact that prolonged air
leak rates were no different indicated that patients in whom
chest tubes were kept beyond POD1 would have remained
in hospital purely to have their chest tube monitored and
removed.

In addition to the PD pathway, in univariate analysis
the predictors for discharge on POD1 included short
duration of surgery, surgery type, pre-emptive analgesia,
total amount of intraoperative fluids and performance
of an ESP. However, only short surgery time remained
statistically significant in multivariable analysis, which
could be attributed to surgically uncomplicated cases being
more likely to be discharged on POD1. Pain management
is one of the most crucial factors contributing to early
mobilization and thus the possibility of early discharge from
the hospital. Interestingly, performance of ESP, as well as
pre-emptive analgesia, correlated with POD1 discharge
in univariate analysis, which goes in line with a recently
published study showing rapid recovery from anesthesia

Outcome Standard pathway (n=110) Portable drainage (n=29) P value
Days of chest tube, median [IQR] 2 [1-4] 1[1-8] 0.51
Discharge with chest tube (%) 20 34 0.09
Length of stay (days), median [IQR] 3 [2-5] 1[1-2] <0.001
Post-operative complication (%)
No complications 65 83 0.06
Minor complications (I + 1) 26 17 0.31
Major complications (Il + 1V) 8 0 0.11
Mortality 2 0 0.47
Emergency room presentation (N) 4 1 0.96
Readmission (N) 6 0 0.20

IQR, interquartile range.
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Table 3 Perioperative anesthesia and analgesia data

Perioperative anesthesia and analgesia data Discharge day 1 (n=29) Discharge after day 1 (n=91) P value
Preoperative, n (%)
Chronic opioid" 0(0) 6 (6.7) 0.334*
Pre-emptive analgesia’ 13 (44.8) 21 (23.9) 0.026
Acetaminophen 1(7.7) 7 (33.3) 0.116"
Acetaminophen and celebrex 12 (92.3) 14 (66.7) 0.116"
Intraoperative
Erector spinae block, n (%)" 8 (27.6) 12 (13.3) 0.090"
Preoperative 7 (87.5) 6 (50.0) 0.158"
Rescue 1(12.5) 6 (50.0) 0.158"
Intercostal nerve block', n (%) 19 (65.5) 70 (77.8) 0.186
Paravertebral nerve block’, n (%) 0(0) 3 (3.3) 1.000*
Thoracic epidural analgesia’, n (%) 2 (6.9) 10 (11.1) 0.728*
Intraoperative adjuvants', n (%) 16 (55.2) 52 (57.8) 0.805
Lidocaine infusion 1(6.3) 6 (11.5) 1.000"
Ketamine 6 (37.5) 24 (46.2) 0.579"
Magnesium 4 (25.0) 8 (15.4) 0.456"
2 or more of the above 5(31.3) 14 (26.9) 0.757*
Intraoperative fluid, mL" 700 (550-925) 900 (700-1,050) 0.065
Neostigmine, n (%) 26 (89.7) 80 (90.9) 1.000*
Sugammadex®, n (%) 1(3.4) 1(1.1) 0.436"
No reversal of NMB function®, n (%) 2(6.9) 6 (6.8) 1.000*
Monitoring NMB function documented®, n (%) 1(3.4) 0 (0) 0.248
PACU
Pain at rest at PACU arrival (NRS, 0-10)" 6.0 (0-7.25) 6.0 (3.0-8.0) 0.514
Maximum pain at rest during PACU stay (NRS, 0-10)" 6.2 (4.0-8.0) 6.2 (4.0-8.0) 0.740
PACU IV morphine equivalent * (mg) 15.6+8.2 15.4+8.3 0.885
NSAIDs in the OR or in PACU', n (%) 21 (72.4) 68 (75.6) 0.735
Complications in PACU *, n (%) 6 (20.7) 21 (24.1) 0.704
PONV 4 (66.7) 8 (38.1) 0.357*
Hypotension 1(16.7) 5(23.8) 1.000*
Hypoxia 0(0) 1(4.8) 1.000%
Others 1(16.7) 9 (42.6) 0.363"
PCA', n (%) 3(10.3) 3(3.3) 0.154*
LOS in PACU®, (h) 3.4 (2.7-4.3) 3.6 (2.6-4.5) 0.177
LOS in PACU <4 h°, n (%) 22 (78.6) 54 (63.5) 0.141
PACU overnight', n (%) 1(3.4) 2(2.2) 0.571*
ICU admission, n (%) 0(0) 3 (3.3) 1.000*
Discharged from PACU with O, *, n (%) 26 (89.7) 83 (95.4) 0.364

Table 3 (continued)
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Table 3 (continued)

Perioperative anesthesia and analgesia data Discharge day 1 (n=29) Discharge after day 1 (n=91) P value
Ward
Day 0 IV morphine equivalent *, (mg) 5.0(1.8-11.2) 5 (2.5-10.0) 0.562
NSAIDS day 0 (until 6 AM)°, n (%) 7 (25.0) 21 (24.7) 0.975
Portable drainage pathway, n (%) 16 (55.2) 222 <0.001*

Data are reported as mean + standard deviation, median (interquartile range) and count(percentage). Nineteen patients were excluded in
the discharged after day 1 group because recruited in another ongoing RCT. ¥, Fisher’s exact test. ', one missing data in the discharged
after day 1 group: 1 patient without anesthesia chart scanned. *, three missing data in the discharged after day 1 group: One patient
without anesthesia chart scanned; 2 patients were transferred to ICU intubated. * , four missing data in the discharged after day 1
group. One patient without anesthesia chart scanned; 2 patients transferred to ICU intubated, and 1 extubated. *, six missing data in
the discharged after day 1 group: 1 patient without morphine consumption documented on the floor; 2 patients were transferred to ICU
intubated; 3 patients stayed overnight in PACU. One missing data in the discharged day 0 group: one patient stayed overnight in PACU.
Day 0: discharge from PACU to 6.00 AM the day after surgery. °, six missing data in the discharged after day 1 group. One patient without
anesthesia chart scanned; 2 patients were transferred to ICU intubated, and 1 extubated; 2 patients stayed overnight in PACU. One
missing data in the discharged day 0 group: the patient stayed overnight in PACU. *, thirty-one missing data in the discharged after day
1 group. In 28 patients NRS was not reported at PACU admission. Three patients were admitted to ICU soon after surgery. Ten missing
data in the discharged day 0 group. In 10 patients NRS was not reported at PACU admission. ~, ten missing data in the discharged
after day 1 group: In 7 patients NRS was not reported at the PACU admission. Three patients were admitted to ICU soon after surgery.
NMB, neuromuscular block; PACU, post-anesthesia care unit; NRS, numerical rating scale; 1V, intravenous; NSAIDs, nonsteroidal anti-
inflammatory drugs; OR, operating room; PONV, postoperative nausea and vomiting; PCA, patient-controlled analgesia; LOS, length of
stay; ICU, intensive care unit; RCT, randomized controlled trial.

Table 4 Multivariate analysis of predictors for postoperative day 1 discharge

Univariate logistic regression Multivariate logistic regression
Variable
B OR 95% Cl P value B OR 95% ClI P value

Age, years -0.1 0.97 0.94 to 1.01 0.283
Gender (M/F) 0.18 1.2 0.56 to 2.58 0.632
BMI 0 1 1.00 to 1.00 0.756
Active smoking -2.6 0.77 0.31to 1.90 0.575
Charlson’s comorbidity index -0.14 0.86 0.70to0 1.08 0.203
FEVA1 0.1 1.01 0.99to 1.04 0.083
DLCO 0.1 1.01 0.99 to 1.04 0.149
Surgery type (compared to segmentectomy) -1.37 0.25 0.02 to 3.17

Lobectomy -2.1 0.13 0.02 to 0.71 0.019 -1.37 0.25 0.02t0 3.17 0.288

Bilobectomy -22.1 N/A N/A 0.999 - - - -
Surgery time, min -0.1 0.98 0.97 to 0.99 0.002 -1 0.98 0.96 to 1.00 0.029
Estimated blood loss, min -1 0.99 0.99 to 1.01 0.108
PD pathway 2.7 15.42 5.83 to 40.74 <0.001 3.83 46.2  7.86t0272.37 <0.001
Pre-emptive analgesia 0.98 2.67 1.10t0 6.43 0.029 0.52 1.7 0.49 t0 5.93 0.407
Total amount of fluids, mL -0.1 0.99 0.99 to 1.00 0.041 -0.1 0.99 0.99 to 1.01 0.205
ESP 0.91 2.48 0.90 to 6.80 0.080

OR, odds ratio; Cl, confidence interval; BMI, body mass index; FEV1, forced expiratory volume in 1 second; DLCO, diffusion capacity for
carbon monoxide; PD, portable drainage; ESP, erector spinae plane block; N/A, not available.
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with ESP (17). Additionally, in a database analysis by
Linden et a/. further factors associated with day 1 discharge
were age, Zubrod score, BMI greater than 25 kg/m’, FEV1,
middle or upper lobectomy, minimally invasive technique,
and procedure time (7). However, finding prognosticators
for early discharge can be difficult; subjective cultural and
social factors, anxiety or the lack of support at home as
well as interpersonal variation in perception of pain can
have an influence on the acceptance of early discharge.
Nevertheless, by further optimizing perioperative treatment
strategies including patient education, pain management
and early mobilization we believe that POD1 discharge
rates can be increased even further, potentially enabling
ALRs to be performed as day surgery in many patients. The
indisputable advantage of wide application of early discharge
in patients with NSCLC undergoing ALRs is the major
reduction of health care cost, provided it does not result
in higher rates of complications, emergency room visits
or readmissions (18,19). In modern treatment strategies,
surgery is increasingly applied as a local treatment option
in tandem with a multimodal approach including systemic
treatment and radiation therapy (20). Short hospital stays
and enhanced recovery are known to allow for continued
uninterrupted oncological treatments, allowing surgery
to be offered more broadly and in a more timely fashion.
Also, considering competing local therapeutic options like
stereotactic body radiation therapy for early-stage lung
cancer, the possibility of performing ALRs with lymph node
dissection allowing the majority of patients to return home
after one day in hospital and little to no morbidity is a major
step forward (21).

There are several limitations of this trial due to its
monocentric and observational nature. Also, this is a pilot
study with only 29 patients in the investigated group
which does not allow statistically reliable analysis which
could guide clinical decision making. As there was no
randomization of the patients to be assigned to the standard
or the revised pathway a selection bias cannot be excluded
and based on the identified prognosticators for POD1
discharge is likely towards surgically uncomplicated cases
to be on the PD pathway. Moreover, the patients treated
under the PD pathway were intended to leave the hospital
on POD1 thus overall management and patient guidance
was aimed at discharging the patients early. A significant
difference between the PD and SP cohorts was the type
of surgery as there were significantly higher rates of
segmentectomies in the cohort following the PD pathway
which may have affected the LOS. However, comparison of

© Journal of Thoracic Disease. All rights reserved.

lobectomies and segmentectomies have shown comparable
results with a higher rate of prolonged air leak found in
the latter, particularly when complex segmentectomies are
performed (22). Hence, higher rates of segmentectomies
in the PD group should not create a bias which would
positively impact the postoperative course.

We conclude that POD1 discharge rates of over 70 % are
feasible and safe in a selected group of patients by applying
minimally invasive surgical approaches and an enhanced
recovery protocol including simple measures regarding
chest tube management. Based on the findings in this trial
we are currently drafting a study protocol to investigate the
possibility of performing VATS anatomic resection as day
surgery in a selected patient group.

An important aspect of treatment pathways which entail
early discharge from hospital, potentially with a chest tube
catheter in place, is patient education. In the current trial
patient education was largely provided by the treating
surgeon at the time of surgery, however to enable the
possibility of same day discharge and ensure patient safety
and acceptance this will have to be elaborated further in
future implementations of ERAS pathways.
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