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Comparing immediate postoperative outcomes of 
different VATS approaches for anatomical lung 
resection: a single-centre retrospective study

Background: Video-assisted thoracic surgery (VATS) can be performed through 
1 or more intercostal or subxiphoid ports. The aim of this study was to evaluate 
whether number and location of ports had an impact on early perioperative outcomes 
and postoperative pain after anatomical lung resection (ALR). 

Methods: A search of the departmental electronic database identified all patients 
who underwent VATS ALR between June 2018 and June 2019. We stratified patients 
according to the surgical approach: 2-port VATS, 3-port VATS, and subxiphoid 
VATS. We extracted demographic and clinicopathologic data. We used univariate 
analysis with unpaired t tests and χ2 tests to compare these variables between the 
subgroups. 

Results: We included 201 patients in the analysis. When patients were stratified by 
surgical approach, there was no difference in terms of age, disease load, length of sur-
gery, postoperative complications, duration of pleural drainage, and length of hospital 
stay. Postoperative pain and morphine equivalent usage were also comparable 
between the groups. According to these results, number and location of VATS ports 
seemingly has no clinical impact on early postoperative outcomes. Limitations of the 
study include its retrospective nature, small sample size, and short follow-up interval. 

Conclusion: Our results suggest that incision location and the number of VATS 
ports is not associated with differences in the incidence of perioperative complications 
or postoperative pain. Given the limitations described above, further studies with 
longer follow-up intervals are required to explore the lasting impact of this surgical 
approach on quality of life. 

Contexte : La chirurgie thoracique vidéo-assistée (CTVA) peut être effectuée par 
1 ou plusieurs ports intercostaux ou sous-xiphoïdiens. La présente étude visait à éva
luer si le nombre et l’emplacement des ports avaient une incidence sur les issues péri-
opératoires précoces et la douleur postopératoire après une résection anatomique pul-
monaire (RAP). 

Méthodes : Nous avons effectué une recherche dans la base de données électro
niques du département pour recenser tous les patients ayant subi une RAP par CTVA 
entre juin 2018 et juin 2019. Nous avons ensuite stratifié les patients selon la voie 
chirurgicale : CTVA à 2 ports, CTVA à 3 ports, ou CTVA sous-xiphoïdienne. Pour 
chacun, nous avons extrait les données démographiques et clinicopathologiques. Nous 
avons réalisé une analyse univariée ainsi que des tests t non appariés et des tests χ2 
pour comparer les variables à l’étude entre les sous-groupes. 

Résultats : Nous avons inclus 201 patients dans l’analyse. Aucune différence n’a été 
observée entre les diverses strates de patients classés selon la voie chirurgicale en ce 
qui a trait à l’âge, au fardeau de la maladie, à la durée de l’intervention, aux complica-
tions postopératoires, à la durée du drainage pleural et à la durée du séjour à l’hôpital. 
La douleur postopératoire et la consommation d’analgésiques en équivalents de mor-
phine étaient aussi comparables d’un groupe à l’autre. Selon ces résultats, le nombre 
et l’emplacement des ports pour la CTVA ne semblent avoir aucune incidence cli-
nique sur les issues périopératoires précoces. Les limites de l’étude étaient les 
suivantes : analyse rétrospective, échantillon de petite taille, et courte durée du suivi. 

Conclusion : Nos résultats semblent indiquer que l’emplacement des incisions et le 
nombre de ports utilisés pour la CTVA n’étaient pas associés à des différences dans la 
survenue de complications périopératoires et la douleur postopératoire. Compte tenu 
des limites énoncées ci-dessus, d’autres études avec un intervalle de suivi plus long 
seront nécessaires pour explorer l’incidence à long terme du choix de la voie chirurgi-
cale sur la qualité de vie.
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I t was estimated that 30 000 people in Canada would 
receive a lung cancer diagnosis in 2022.1 Depending on 
tumour type, stage, and location, surgery may be 

offered as either the primary modality of treatment or as 
part of a multimodal approach. Over the last 2 decades, 
video-assisted thoracic surgery (VATS) has become the 
standard of care for performing anatomical lung resections 
(ALR), including lobectomy and segmentectomy. 

Since the introduction of VATS as a surgical technique, 
surgeons have been modifying this approach with a view to 
reducing operative trauma. With the reduction of the 
number of ports from 3 to 1, a uniportal lobectomy has 
become technically possible.2 Proponents of this approach 
think that a decrease in the number of incisions could lead 
to a reduction in postoperative pain and lower risks of 
postoperative complications. Furthermore, considering 
that chronic neuropathic pain after VATS is well 
described, efforts to reduce the number of ports is also 
thought to be beneficial in this regard.3,4

Despite these potential benefits, when different inter-
costal VATS approaches are compared, data regarding 
postoperative outcomes have been conflicting. For 
instance, some authors did not find a significant differ-
ence in the postoperative pain scores between uniportal 
and multiportal VATS.5,6 Conversely, others describe 
reduced postoperative pain and paresthesia, shorter hos-
pital stays, and less intraoperative blood loss with a uni-
portal approach.7,8

More recently, the subxiphoid approach has gained in 
popularity. It is hypothesized that this approach could pre-
vent the development of chronic wound pain by avoiding 
intercostal incisions and trauma to the intercostal nerves. 
An additional benefit to this approach is a perceived wider 
range of motion not limited by the confines of the inter
costal space. In canine models, the subxiphoid approach was 
found to be comparable to transintercostal approaches in 
terms of mean operating time, intraoperative complication, 
and postoperative complication.9 Despite the lack of data 
comparing various surgical approaches, we hypothesize that 
subxiphoid VATS will be associated with decreased post
operative pain and, similarly, both minor and major com-
plications. The aim of this study was to evaluate the impact 
of the number and the location of VATS ports on early 
perioperative outcomes and postoperative pain in patients 
undergoing an ALR for lung cancer. 

Methods

Study setting

A single institution retrospective cohort review was per-
formed at a university-affiliated tertiary referral centre for 
thoracic surgery based in Montréal, Canada. The study 
was approved by the McGill University Health Centre 
Research Ethics Board.

Study design and participants

We identified all patients who underwent a VATS ALR 
for lung cancer between June 2018 and June 2019. This 
included patients with either pathological confirmation or 
a radiologically suspicious lesion. We verified the patients 
according to the following inclusion criteria: ALR must 
have been performed, including either a lobectomy or 
segmentectomy; surgery must have been performed on an 
elective basis; and patients must have had electronic 
medical records available for review. Treatment with neo
adjuvant chemotherapy or radiotherapy did not preclude 
inclusion in the study. However, we excluded patients 
who underwent planed thoracotomy or bilobectomy. In 
addition, patients who underwent conversion to open sur-
gery were identified and excluded from the analysis. 

Data collection  

The primary aim of this study was to explore whether 
there was any difference in perioperative outcomes and 
postoperative pain scores when stratifying between differ-
ent surgical approaches. To achieve this, we reviewed 
patients’ electronic and paper medical records. We 
reviewed the operation note and noted the type and length 
of surgery. We calculated the disease stage based on the 
final pathological report according to the American Joint 
Committee on Cancer (AJCC) 8th edition of the TNM 
(tumour, node, and metastasis) Staging System classifica-
tion.10 Additionally, we recorded the estimated blood loss. 
We also reviewed the inpatient notes and calculated the 
duration of pleural drainage. We extracted complications 
data from an online database maintained in real time, 
graded according to the Thoracic Morbidity and Mortality 
system (see ottawatmm.org). This is based on the Clavien–
Dindo classification scheme and has been validated against 
the American College of Surgery National Surgical Qual-
ity Improvement Program (NSQIP) database.11 We noted 
the incidence of major and minor postoperative complica-
tions. We defined a major complication as all complica-
tions occurring within 30 days of surgery with a Clavien–
Dindo grade of 3 or higher. We recorded the level of 
postoperative pain in 2 ways. First, we noted the subjective 
pain score reported by the patients on a visual analogue 
scale (VAS). The ward’s nursing staff routinely collected 
this information every 4 hours; 1 referred to no pain and 
10 referred to the highest level of pain possible. The mean 
score for each time of the day (am, pm, and evening) were 
used in this analysis for the first 3 postoperative days. 
Second, by reviewing the inpatient drug charts, we used 
morphine equivalents for the first 3 postoperative days as 
an objective measurement of pain. We calculated mor-
phine equivalents as a 1.5:1 ratio for morphine and oxyco-
done and 5:1 for morphine and hydromorphone. We aver-
aged these data per 24-hour period.
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Surgical approach 

We compared 3 different surgical techniques. The 
2-port approach (2p-VATS) involved a 5-mm port in 
the midaxillary line of the eighth intercostal space, with 
another 3-cm incision at the level of the fifth intercostal 
space of the anterior axillary line. The 3-port approach 
(3p-VATS) involved the same ports as the 2p-VATS, 
but with an additional 0.5- to 1-cm port in the posterior 
axillary line, ideally in the fifth intercostal space or in 
the midaxillary line of the third intercostal space. 
Because both of these 3p-VATS techniques involved a 
total of 3  ports, we grouped them together for the 
analysis. Finally, a subxiphoid approach (Sx-VATS) 
involved a 3-cm access port in the subxiphoid region 
with a 5-mm intercostal port, typically inserted in the 
eighth intercostal space (Figure 1). During the study 
period, 3 surgeons used the 2p-VATS approach, of 
whom 1 also performed the Sx-VATS approach. Two 
additional surgeons used the 3p-VATS approach. A 
chest tube was inserted at the end of the procedure and 
removed only once there was no air leak and serous 
drainage of less than 400 mL per day. 

Postoperative pain management

Routine practice in our centre is that for all patients 
undergoing VATS procedures, regional analgesia — 
consisting of multilevel intercostal nerve blocks with 
20 mL of 0.5% ropivacaine mixed with 1% epinephrine 
and 10 mg of dexamethasone — was routinely used. 
This was injected under thoracoscopic guidance once 
thoracoscopy had been established. Postoperatively, 
patients were prescribed a combination of acetamino-
phen (1 g orally every 6  h), celecoxib (200 mg orally 
every 24 h), and hydromorphone (2 mg orally every 4 h 
as required).

Statistical analysis

We performed all statistical analyses in SPSS 27.0 
(IBM Corp.). Descriptive statistics used to describe 
the study population are presented as means or fre-
quency with standard deviation or percentage in 
parentheses, as appropriate. The percentages for the 
total number of each approach were based on the 
overall number of patients. The remaining percent-
ages were based on the total number of patients per 
category. We performed a univariate analysis of the 
cohort, stratified by surgical subtype, using independ
ent Student t tests for continuous variables or χ2 for 
categorical data. A p value <  0.05 was considered sta-
tistically significant. We created the figures using 
Microsoft Excel Version 16.59 (Microsoft).

Results

During the study period, 216 patients underwent a VATS 
ALR for lung cancer. We excluded 4 patients owing to 
incomplete data and 11 as they were converted to open. 
We therefore analyzed 201 patients in total. Of these, 
97  patients (48.3%) were treated with a 2p-VATS 
approach, 87 (43.2%) with a 3p-VATS, and 17 (8.5%) 
with a Sx-VATS approach. A univariate analysis of the 
basic demographic and clinical data for the cohort, strati-
fied by surgical approach, is shown in Table 1. The overall 
mean age was 69 years. We noted no differences in terms 
of patient age, gender, body mass index, smoking history, 
and Charlson Comorbidity Index when comparing 
between the groups. Similarly, we observed no differences 
with respect to forced expiratory volume in 1 second, nor 
the diffusing capacity for carbon monoxide between the 
different surgical approaches. Segmentectomies and 
lobectomies were performed in 18 and 195  patients, 
respectively (8.5% and 91.5%). Although there was some 

Fig. 1. Illustration of the locations of the ports used for each approach on the right side. Locations are shown for the (A) 2-port video-
assisted thoracic surgery (VATS) approach, for the (B, C) 3-port VATS approach, and (D) for the subxiphoid VATS approach. The 
green circles show the 3-cm ports for the camera; red lines show the 0.5- to 1-cm accessory ports. 

A B C D
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variation in the number of procedures performed via each 
approach, these failed to reach a level of statistical signifi-
cance. Among the 11  patients who were converted to 
open, 8 were initially undergoing 2p-VATS, 2 were 
undergoing 3p-VATS, and 1 was undergoing Sx-VATS. 
The reasons for conversion are shown in Table 2.

The operative data are presented in Table 3. The com-
bined mean operating time for the cohort as a whole was 

119 minutes, with no difference between the subgroups in 
terms of operating time or blood loss. The length of chest 
drainage tended to be shorter after Sx-VATS than with 
2p-VATS and 3p-VATS (2 d v. 3 d v. 5 d, respectively; 
p  = 0.035). This reflected a shorter, although not signifi-
cant, overall length of stay of 3 days among patients under-
going Sx-VATS. Finally, although there was no difference 
in the incidence of minor or major complications between 
the subgroups, we noted more major complications in the 
2p-VATS and 3p-VATS groups (14/97 [14.4%] and 14/87 
[16.1%]) than in the Sx-VATS group (1/17 [5.9%]). The 
type and incidence of all complications stratified by sur
gical type can be found in Table 4 for Clavien–Dindo 
grade of 3 or lower, and in Table 5 for Clavien–Dindo 
grade of 3 or higher.

The VAS pain scores for the first 3 postoperative days 
are shown in Figure 2 and the morphine equivalent scores 
in Figure 3. We observed no differences among the mean 
pain scores at each discrete time point for the first 3 post
operative days (p = 0.63). Finally, the morphine equivalents 
were also similar between the groups.

Discussion

In this study, we compared the postoperative outcomes 
and pain associated with 3 different surgical approaches to 
thoracoscopic lobar and sublobar resection. Among a 
group of demographically and clinicopathologically simi-
lar patients, we found no statistically significant differ-
ences in terms of intraoperative variables, perioperative 
outcomes, and early postoperative pain scores. However, 
there was a tendency to a reduced incidence of perioperative 
complications, shorter pleural drainage and length of hos-
pital stay after the Sx-VATS approach.

Table 1. Patient characteristics (N = 201) according to surgical 
approach 

Characteristic 

No. (%)* of 
patients 
treated 

with  
2p-VATS

No. (%)* of 
patients 
treated 

with  
3p-VATS

No. (%)* of 
patients 
treated 

with 
Sx-VATS p value

Total 97 (48.3) 87 (43.2) 17 (8.5)

Age, yr, mean ± IQR 68 ± 10.0 69 ± 9.1 67 ± 11.5 0.82

Gender 0.30

   Male 42 (43.3) 38 (43.7) 4 (23.5)

   Female 52 (56.7) 49 (56.3) 13 (76.5)

Charlson 
Comorbidity Index, 
mean ± IQR

5.2 ± 1.9 5.6 ± 2.1 4.9 ± 1.4 0.34

FEV1, mean ± IQR 82.9 ± 29.8 84.5 ± 17.5 82.1 ± 24.6 0.12

DLCO, mean ± IQR 76.9 ± 27.5 75.7 ± 16.8 64.6 ± 17.7 0.73

Active smoking, 
mean ± IQR 

23 ± 21.9 27 ± 30.0 6 ± 33.3 0.29

BMI, mean ± IQR 27.7 ± 5.6 27.4 ± 4.6 26.5 ± 4.2 0.32

Histology 0.39

   Adenocarcinoma 58 (59.8) 52 (59.8) 13 (76.5)

   Squamous cell 
   carcinoma

11 (11.3) 17 (19.5) 1 (5.9)

   Other 28 (28.9) 18 (20.7) 3 (17.6)

Pathological staging 0.50

   I 72 (74.2) 65 (74.7) 15 (88.2)

   II 18 (18.6) 15 (17.2) 0 (0.0)

   IIIa 7 (7.2) 7 (8.0) 2 (11.8)

Surgery type 0.35

Lobectomy 86 (88.7) 83 (95.4) 15 (88.2)

Segmentectomy 11 (11.3) 4 (4.6) 2 (11.8)

2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery; BMI = 
body mass Index; DLCO = diffusing capacity for carbon monoxide; FEV1 = forced 
expiratory volume in 1 second; IQR = interquartile range.

*Unless otherwise specified. 

Table 3. Perioperative, postoperative, and pathological 
characteristics according to surgical approach 

Characteristic

No. (%)* of 
patients 
treated 

with  
2p-VATS
n = 201

No. (%)* of 
patients 
treated 

with  
3p-VATS
n = 201

No. (%)* of 
patients 
treated 

with  
Sx-VATS
n = 201

p 
value

Total 97 (48.3) 87 (43.2) 17 (8.5)

Operating time, min, mean 
± IQR 

119 ± 33 116 ± 24 123 ± 21 0.63

Blood loss, mL, mean ± IQR 244 ± 201 224 ± 192 202 ± 117 0.78

Pleural tube drainage, d, 
mean ± IQR

3 ± 1.3 5 ± 2.9 2 ± 1.5 0.35

Complications 0.90

   No complication 52 (53.6) 47 (54.0) 10 (58.8)

   Minor complication 31 (32.0) 26 (29.9) 6 (35.3)

   Major complication 14 (14.4) 14 (16.1) 1 (5.9)

Length of stay, d, mean ± 
IQR  

4 ± 2.9 6 ± 4.4 3 ± 1.0 0.30

2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery; IQR = 
interquartile range.

*Unless otherwise specified.

Table 2. Reason for conversion divided by surgical approach

Rationale for conversion 

No. (%) 
of 

patients 
treated 

with  
2p-VATS 

n = 8

No. (%) 
of 

patients 
treated 

with  
3p-VATS 

n = 2

No. (%) 
of 

patients 
treated 

with  
Sx-VATS 

n = 1 p value

Hemorrhage 3 (37.5) 2 (100.0) 0 (0.0) 0.34

Adhesions 2 (25.0) 0 (0.0) 0 (0.0)

Fibrosis limiting dissection 1 (12.5) 0 (0.0) 1 (100.0)

Chest wall invasion 1 (12.5) 0 (0.0) 0 (0.0)

Intolerance of 1 lung ventilation 1 (12.5) 0 (0.0) 0 (0.0)
2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery.
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Several studies have shown statistically similar intra
operative blood loss and postoperative length of stay when 
comparing the multiport approaches (2p-VATS and 
3p-VATS) with the subxiphoid approach.9,12-15 Conversely, 
in our study, the biggest difference between the surgical 
approaches was the shorter length of stay among patients 
undergoing a Sx-VATS procedure. This is clinically 
important, as a decreased length of stay is associated with a 
substantial reduction in the overall cost of a patient’s 
admission.16 However, some studies have found that the 
Sx-VATS approach was associated with a longer operative 
time.13–15 A possible explanation of difference is that the 
subxiphoid lobectomy is a relatively new approach. As 

such, the longer operative time may well represent sur-
geons gaining experience during their learning curve.17

Randomized controlled trials have shown the superior-
ity of VATS over open lobectomy in terms of pain, quality 
of life, and complication rate.18,19 Thereafter, data compar-
ing complication rates between different VATS 
approaches have been described. In fact, our analysis is in 
accordance with the published literature that found no dif-
ferences in the incidence of postoperative complications 
when the various VATS approaches were compared.13–15 
Nevertheless, in our study, the Sx-VATS group had a trend 
toward fewer complications, and especially fewer major 
complications. This may be due to a more risk-averse 

Table 4. Type and incidence of all Clavien–Dindo grade ≤ 3 
complications stratified by surgical type 

Type of complication

No. (%) 
of 

patients 
treated 

with  
2p-VATS 
n = 31

No. (%) 
of 

patients 
treated 

with  
3p-VATS 
n = 26

No. (%) 
of 

patients 
treated 

with  
Sx-VATS 

n = 6
p 

value

Cardiovascular 0.92

   Atrial fibrillation 0 (0.0) 1 (3.8) 0 (0.0)

Pulmonary

   Atelectasis 2 (6.5) 2 (7.7) 0 (0.0)

   Prolonged air leak 22 (71.0) 18 (69.2) 5 (83.3)

   Pneumothorax 1 (3.2) 0 (0.0) 0 (0.0)

   Subcutaneous emphysema 5 (16.1) 2 (7.7) 0 (0.0)

   Pneumonia 0 (0.0) 2 (7.7) 1 (16.7)

Genitourinary

   Urinary retention 0 (0.0) 1 (3.8) 0 (0.0)

   Urinary tract infection 1 (3.2) 0 (0.0) 0 (0.0)

2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery.

Table 5. Type and incidence of all Clavien–Dindo grade ≥ 3 
complications stratified by surgical type 

Type of complication

No. (%) 
of 

patients 
treated 

with 
2p-VATS 
n = 14

No. (%) 
of 

patients 
treated 

with 
3p-VATS 
n = 14

No. (%) 
of 

patients 
treated 

with 
Sx-VATS 

n = 1
p 

value

Pulmonary 0.75

   Subcutaneous emphysema 3 (21.4) 0 (0.0) 0 (0.0)

   Empyema 1 (7.1) 5 (35.7) 1 (100.0)

   Hemothorax 2 (14.3) 1 (7.1) 0 (0.0)

   Prolonged air leak 3 (21.4) 6 (42.9) 0 (0.0)

   Pleural effusion 1 (7.1) 0 (0.0) 0 (0.0)

   Pneumonia 1 (7.1) 0 (0.0) 0 (0.0)

   Respiratory failure 2 (14.3) 1 (7.1) 0 (0.0)

Surgical

   Chylothorax 0 (0.0) 1 (7.1) 0 (0.0)

   Vocal cord paralysis 1 (7.1) 0 (0.0) 0 (0.0)

2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery.

Fig. 2. Quantification of pain using a visual analogue scale (VAS) during the first 3 postoperative days according to surgical 
approach. 2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery; AM = morning; EVE = evening; PM = 
afternoon; POD = postoperative day.
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approach when using a new surgical technique. It is impor-
tant to note that despite the reduction in the incidence of 
complications, in the event of a major bleed, achieving 
hemostasis may be more challenging via the Sx-VATS 
approach. This could result in a lower threshold for per-
forming an unplanned thoracotomy. Whether the surgical 
approach affects the incidence of postoperative complica-
tions has also been explored in the setting of intercostal 
robotic lobectomy and sublobar resection. A recent trial 
comparing robotic-assisted lobectomy with video-assisted 
lobectomy found that a robotic approach had no impact on 
the incidence of postoperative complications.20 However, 
data also suggest that a robotic approach is associated with 
less postoperative pain, possibly because of reduced torque 
on the ribs and, in turn, the intercostal nerves.21

With that said, it is thought that fewer intercostal inci-
sions are associated with less postoperative pain.6,8,22 In 
fact, studies have concluded that uniportal VATS was sta-
tistically superior to 3p-VATS regarding postoperative 
pain in the first 3 days after surgery.22–25 Further data sug-
gest that by avoiding an intercostal incision, such as in the 
subxiphoid approach, pain can be reduced even more.14,17,26 
Despite these findings, our study failed to find any mean-
ingful differences in postoperative pain between the differ-
ent surgical approaches. This may be explained by the con-
sistent usage of an intercostal block in every patient who 
underwent surgery, which has been shown to significantly 
reduce postoperative pain.27

In the cohort presented here, 2 patients with Stage 3 
disease underwent Sx-VATS resection. Of note, neither of 
these patients received neoadjuvant therapy; nor did they 
have bulky hilar lymphadenopathy on preoperative 
imaging. As such, in this study we have not assessed the 
ability to use this approach in the occasionally technically 
challenging setting of postneoadjuvant therapy, or in those 
with a challenging mediastinal dissection. Further research 
is needed to evaluate the oncologic efficacy of this 
approach in this specific subgroup of patients.

Limitations

Our study is limited by its retrospective nature, and the small 
sample size of patients included in the Sx-VATS group. The 
use of the VAS score as the main metric for patient-reported 
pain is also a limitation. Given the influence of the time during 
the preceding day that the procedure was performed, the sub-
jective nature of pain and the inability to validate the scores 
against milligram equivalents of opioids required throughout 
the day, the generalizability of the results described here is 
limited. The short follow-up period of only 3 days limits the 
power of the study as we could not evaluate the incidence of 
chronic pain and other long-term postoperative complications. 

The analysis also does not integrate the oncologic efficacy 
of each surgical approach in terms of lymph node harvest and 
potential impact on survival. Future studies should focus on 
comparing the overall survival of all 3 surgical approaches.  

Fig. 3. Quantification of pain using morphine equivalences (in milligrams) during the first 3 postoperative days according to surgical 
approach. 2p-, 3p-, Sx-VATS = 2-port, 3-port, or subxiphoid video-assisted thoracic surgery; POD = postoperative day.
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Conclusion

The results of this study suggest that the total number and 
location of ports used to perform VATS do not signifi-
cantly affect early perioperative outcomes and postoperative 
pain scores in patients undergoing ALR for lung cancer. 
Given the limitations described above, further studies with 
longer follow-up intervals are required to explore the last-
ing impact of the surgical approach on quality of life.
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