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Abstract

OBJECTIVES: Preoperative selection bias led to the inability to generalize the proposed benefit of subxiphoid uniportal video-assisted
thoracoscopic surgery (SVATS) as having less postoperative pain than uniportal intercostal VATS. So, we conducted this prospective,
single-blinded, randomized controlled trial to investigate the hypothesis that SVATS may have less early postoperative pain than UVATS in
patients who undergo major lung resection for early-stage lung cancer.

METHODSA total of: 262 patients were randomly allocated between 2 groups (each with 131 patients), the first being the UVATS group
and the second being the SVATS group. The values indicated on the numerical rating scale (NRS) of pain were collected at 24 h and 48 h
during rest and during coughing. In addition, different perioperative variables were analysed and compared between the 2 groups.
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RESULTS: Multiple linear regression analysis showed that the type of surgical approach was a significant predictor of the postoperative
NRS values. The postoperative NRS pain values were significantly lower in the SVATS group after 24 h during rest and coughing and after
48 h during coughing. Postoperatively, patients in the SVATS group got out of bed significantly earlier [16.37 (2.54) vs 18.05 (3.29) h,
p < 0.001]. The SVATS group showed a significantly higher rate of intraoperative arrhythmia [20 (15.3%) vs 3 (2.3%) patients, p = 0.03].

CONCLUSIONS: SVATS major pulmonary resection in early-stage lung cancer is associated with less early postoperative pain than the
UVATS approach. Operating on patients with cardiac problems using the SVATS approach is still a limiting factor for randomization due to
the potential compression on the heart with resulting arrhythmia.

Clinical trial registration: The trial was registered under clinical trials.gov Identifier: NCT03331588. https://clinicaltrials.gov/ct2/show/
NCT03331588.
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INTRODUCTION

Subxiphoid uniportal video-assisted thoracoscopic surgery
(SVATS) is known as a less painful alternative for uniportal inter-
costal video-assisted thoracoscopic surgery (UVATS). However,
due to technical considerations, specific patient selection criteria
were followed in SVATS to ease the procedure especially at the
beginning of the learning curve. For subxiphoid surgery, it was
advised to avoid obese patients with a BMI > 30 kg/m2; patients
with central masses or enlarged lymph nodes with confirmed N1
or N2 disease; patients with cardiomyopathy or impaired cardiac
function; or patients with posterior lesions [1, 2]. Those exclusion
criteria added a selection bias that prevents the generalization of
the proposed benefit of SVATS to all populations. So, we per-
formed this prospective, single-blinded, randomized controlled
trial to investigate the hypothesis that SVATS may cause less early
postoperative pain than UVATS in patients who undergo major
lung resection for early-stage lung cancer.

METHODS

Study design and participants

This prospective randomized controlled study was performed at
the thoracic surgery department, Shanghai Pulmonary Hospital,
Shanghai, China. Patients who were expected to undergo pulmo-
nary segmentectomy or lobectomy for stage I or II non-small-cell
lung cancer from January 2018 to February 2020 were eligible for
this trial. Patients with cardiomyopathy (any disorder that af-
fected the cardiac muscle) or impaired cardiac function (with
ejection fraction < 41%) and those who had previous pulmonary
resection or had more than 1 pulmonary lesion that needed con-
comitant pulmonary resection in another ipsilateral or contralat-
eral lobe were excluded from the trial. This trial was in
compliance with the updated Consolidated Standards of
Reporting Trials (CONSORT) criteria [3, 4].

Ethics statement. The trial was approved by the hospital’s insti-
tutional review board (K17-160, 17/10/2017). Written informed
consent was provided by all patients after they received a de-
tailed explanation of the trial methodology.

Randomization and masking

After application of the aforementioned criteria, 262 patients
were subjected to simple randomization using computer-

generated tables (SPSS program version 23.0, IBM-SPSS Inc.,
Armonk, NY, USA) in a parallel 1:1 ratio between 2 groups
according to the surgical approach without prior specific patient
selection. The first group comprised 131 patients who underwent
UVATS segmentectomy or lobectomy and the second group
comprised 131 patients who underwent SVATS segmentectomy
or lobectomy.

The calculation of the sample size was based on the previously
calculated difference in the mean pain score between the UVATS
and the SVATS groups [5]. Using the G*power version 3.0.10
(https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-
psychologie-und-arbeitspsychologie/gpower) with a error =0.05,
power = 90.0%, effect size =0.42 (common standard deviation
=0.986), the sample size was 121, and 5% was added for possible
dropouts; then the total sample size was at least 128 in each
group.

After the randomized allocation and until the day of surgery,
neither the operating surgeon nor the patient knew the approach
of the upcoming procedure. The surgeon performed the proce-
dure via the approach that was written on a specific card in the
patient’s file at the time of the operation. After the operation, re-
gardless of the approach, for both groups, a dressing covering
the entire operated hemithorax and one-third of the anterior
non-operated hemithorax was applied to mask the type of ap-
proach. The identical dressing was left in place until discharge to
render patients, nurses and doctors doing ward rounds blinded
about the approach. If the dressing needed to be changed, either
the project nurse or a nurse from another ward would assist.

Surgical technique

Patients who had the UVATS procedure were operated on in the
dead lateral decubitus position with direct access to the thoracic
cavity through a 3- to 4-cm incision between the mid-axillary
and anterior axillary lines in the 4th or 5th intercostal space
according to the location of the resection (Fig. 1A). Patients who
had the SVATS procedure were placed in the lateral decubitus
position with 30� backward inclination and operated on via a 4-
cm longitudinal incision extending from the xipho-sternal junc-
tion to 1 cm below the xiphoid process (Fig. 1B). In SVATS, the
rectus abdominis muscle was dissected longitudinally, then the
xiphoid process was resected to provide a widened operative ac-
cess to the thoracic cavity. Detailed explanations of lobectomy
and segmentectomy procedures through both UVATS and SVATS
approaches have been described previously [6–10]. Usual VATS
instruments were used in the UVATS cases. Specially designed
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longer instruments with more angled ends were used for SVATS
approaches (Shanghai Medical Instruments Group Ltd) (Fig. 1C).

Anaesthetic and pain control management

All patients were subjected to the same anaesthetic and pain
control protocol. There was no specific preoperative preparation
of pre-emptive analgesia. Anaesthesia was achieved via a mixture
of midazolam, propofol and an initial dose of 0.5–1 lg/kg sufen-
tanil injected intravenously, followed by an intravenous injection
of rocuronium 0.6–0.8 mg/kg and atropine 0.5 mg. Then, an addi-
tional dose of sufentanil 0.2–0.4 lg/kg was given when the mean
arterial blood pressure (MAP) or heart rate (HR) was 20% higher
than the preoperative baseline. MAP and HR were recorded at
the time of incision, 1 h after starting surgery and at the end of
the operation. Postoperatively, for the initial 48 h, patients re-
ceived a patient-control intravenous analgesia (PCIA) pump with
intravenous infusions of sufentanil 1 mcg/ml and flurbiprofen
axetil 1 mg/ml, running at a continuous infusion of 2 ml/h. A
PCIA bolus administration of 0.5 ml of the same mixture was
available to patients if they could not stand the pain, with a lock-
out interval of 15 min. Following the initial 24 h, a combination
of ibuprofen 400 mg and codeine phosphate 25 mg sustained re-
lease tablets was prescribed according to the patient’s needs. The
values on the 11-point numerical rating scale (NRS) of pain were
collected at 24 h and 48 h during rest and during coughing by an
attending nurse who was unaware of the ongoing study. The

patient selected a number ranging from zero (no pain) to 10 (the
worst pain) that described pain on a horizontal bar.

Patients were usually discharged 1 day after drain removal and
were seen 2 weeks, 1 month and 3 months postoperatively at a
special outpatient clinic moderated by the project nurse. Patients
who had pain that incapacitated their life until the third month
postoperatively were considered to have chronic pain.

Statistical analysis and data interpretation

Data were analysed using the IBM SPSS software package version
23 (IBM-SPSS Inc., Armonk, NY, USA). Data were described using
number and percent. Quantitative data were described using the
median (interquartile range 25th–75th percentiles) for non-
normally distributed data and the mean (standard deviation) for
normally distributed data after testing normality using normality
plots (P-P plots and Q-Q). The v2, Monte Carlo and Fisher exact
tests were used for comparing 2 or more groups of categorical
variables. The Student t-test and the Mann-Whitney U test were
used to compare 2 independent groups of continuous variables.
Multiple linear regression analysis was applied to detect indepen-
dent variables that affected postoperative pain. A P value < 0.05
was considered statistically significant.

RESULTS

Preoperative patient demographic data showed no significant
differences between the 2 groups. The study included 5 patients
with a BMI > 30 kg/m2: 2 patients in the UVATS group and 3
patients in SVATS group. However, the BMI showed no signifi-
cant difference between the 2 groups (Table 1).

Operative and postoperative MAP values were significantly
lower in the SVATS group. Also, HR values were significantly
lower in the SVATS group during skin incision, at the end of the
operation and during the first 24 h postoperatively (Table 2).
Consequently, extra doses of needed intraoperative sufentanil
were significantly lower in SVATS group (Table 2).

The SVATS group showed significantly higher rates of intrao-
perative arrhythmia in the form of premature ventricular con-
traction and premature beats (Table 3); however, there was no
reported haemodynamic instability secondary to those arrhyth-
mias. There was no reported conversion to open thoracotomy in
either group. Also, there was no reported conversion to UVATS
in the SVATS group.

Figure 1: (A) Intercostal incision between the mid-axillary and anterior axillary lines in the 4th or 5th intercostal space; (B): subxiphoid incision extending from the
xiphi-sternal junction to 1 cm below the xiphoid process; (C): specially designed subxiphoid instruments (Shanghai Medical Instruments Group Ltd, )

Table 1: Demographic and studied group characteristics

Intercostal Subxiphoid P-value

Age (years), mean (SD) 58.17 (6.95) 58.31 (7.84) 0.881
Gender, count (%) 0.451
Male 57 (43.5%) 51 (38.9%)
Female 74 (56.5%) 80 (61.1%)
BMI (kg/m2), mean (SD) 23.52(2.81) 23.29(3.06) 0.541
Procedure, count (%)
Lobectomy 69 (52.7) 75 (57.3) 0.456
Segmentectomy 62 (47.3) 56 (42.7)
Educational level, count (%) 0.948
High school 93 (71.0%) 93 (71.0%)
College 32 (24.4%) 33 (25.2%)
Postgraduate 6 (4.6%) 5 (3.8%)

BMI: body mass index; SD: standard deviation.
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The operative time needed to reach the thoracic cavity and to
close the incision in layers was significantly longer in the SVATS
group. On the other hand, the time needed to extract the speci-
men from the chest was significantly shorter in the SVATS group.
However, there was no significant difference between the 2
groups regarding the time needed to do the definitive lobectomy
or segmentectomy procedure (Table 3).

Resection of the left S1+S2 was the most commonly performed
segmentectomy in this series (21 cases, 8%), whereas a right up-
per lobectomy was the most commonly performed lobectomy in
the series (52 cases, 19.8%) (see Supplemental Table 1, which
demonstrates the detailed surgical procedures).

The NRS of pain was significantly lower in the SVATS group af-
ter 24 h and after 48 h during coughing (Table 4; Fig. 2). Despite
the higher frequency of postoperative PCIA and oral analgesia
needed in the UVATS group, there was no significant difference
between the 2 groups regarding postoperative doses of analgesia
(Table 4). Postoperatively, patients in the SVATS group got out of
bed significantly earlier than patients in UVATS group and even

sustained significantly longer periods of mobilization during their
first activity (Table 5).

Patients in the SVATS groups showed significantly lower rates
of postoperative atelectasis, earlier removal of chest drains and
shorter hospital stays. However, there was no significant differ-
ence between the 2 groups regarding other postoperative com-
plications. During follow-up at the outpatient clinic after
3 months, there were no significant differences between the 2
groups regarding complaints of chronic pain (Table 5). We did
not report any case of abdominal herniation in the SVATS group.

Multiple linear regression analysis showed that the type of the
surgical approach was a significant predictor for postoperative
NRS pain after 24 h during rest and coughing and after 48 h during
coughing with no relation to other mentioned variables (Table 6).

DISCUSSION

A shortage of randomized trials showing the effect of SVATS in
decreasing postoperative pain after major lung resection was

Table 2: Perioperative mean arterial pressure and heart rate and operative sufentanil dose

Intercostal N = 131 Subxiphoid N = 131 P-value

MAP, mean (SD)
Preoperative MAP 82.54 (3.64) 82.23 (4.04) 0.511
Operative MAP
Incision 91.02 (4.46) 87.27 (4.25) < 0.001a

1 h 78.39 (3.53) 76.67 (4.58) 0.001a

Finish 86.49 (4.52) 83.24 (4.33) < 0.001a

Postoperative MAP
24 h 88.08 (4.48) 81.64 (5.36) < 0.001a

48 h 84.99 (4.47) 79.83 (5.60) < 0.001a

HR, mean (SD)
Preoperative HR, bpm 68.98 (3.67) 69.24 (4.31) 0.601
Operative HR, bpm
Incision 76.14 (3.52) 73.51 (3.98) < 0.001a

1 h 64.09 (2.71) 64.42 (3.93) 0.432
Finish 73.17 (3.73) 72.07 (3.68) 0.017a

Postoperative HR, bpm
24 h 72.18 (3.54) 70.90 (4.29) 0.009a

48 h 69.73 (3.99) 69.73 (4.15) 1.0
Sufentanil dose, median (IQR)
Sufentanil dose (ml) 65 (60-75) 55 (50-60) < 0.001a

BPM: beats per minute; HR: heart rate; IQR: interquartile range; MAP: mean arterial pressure.
aStatistically significant.

Table 3: Operative time, operative blood loss and operative arrhythmia

Intercostal N = 131 Subxiphoid N = 131 P-value

Operative time (min), mean (SD)
Incision 4.70 (0.72) 5.18 (1.39) 0.001a

Operation 51.34 (7.96) 51.38 (8.04) 0.963
Specimen extraction 4.64 (0.69) 4.39 (0.72) 0.005a

Closure 4.76 (0.53) 4.93 (0.70) 0.023a

Amount of blood loss (ml), median (IQR) 50 (20-50) 50 (30-50) 0.084
Intraoperative arrythmia, count (%)
Premature vent contraction 2 (1.5) 11 (8.4) 0.01a

Premature beats 1 (0.8) 7 (5.3) 0.03a

Atrial fibrillation 0 (0.0) 2 (1.5) 0.498

IQR: interquartile range; SD: standard deviation.
aStatistically significant.
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considered one of the main limitations of the many previous
studies [1, 11, 12]. The need for randomization has emerged from
the difficulty to extrapolate the SVATS values for decreasing post-
operative pain to the general population due to the specific pa-
tient selection criteria that had been followed preoperatively [13,
14]. The incentive behind the specific patient selection criteria
was primarily to ease the difficulty of the SVATS approach, with
its different orientation at the beginning of its learning curve [1].
However, as the learning curve has progressed and the surgeons’
expertise and instruments have been upgraded, many SVATS lim-
itations have been overcome with the reporting of operating on
posteriorly located lesions and lymph nodes and patients with a
BMI > 30 kg/m2 [10,12]. The progress in the learning curve with
non-adherence to the previously followed exclusion criteria has
prepared us to conduct this prospective randomized controlled
trial to assess the early postoperative pain after an SVATS major
lung resection in comparison to the UVATS approach.

All patients who were eligible for this trial were operated on,
regardless of their BMI and of the site, size or laterality of the le-
sion. Only patients with cardiac problems, patients who had
previous pulmonary resection and patients who needed con-
comitant pulmonary resection in another lobe were excluded
from the trial. Operating on a previously operated on patient or
on a patient with more than 1 pulmonary lesion who needs addi-
tive resection is itself an exhausting job that may add extra effort
and time to the procedure, whether it is through the intercostal
or the subxiphoid approach. That may lead to some sort of con-
founding bias that may affect the results in another way.

Despite a reported decreased rate of intraoperative arrhythmias
during SVATS as a result of progress along the learning curve [12]
and the development of appropriate instruments [15], intraopera-
tive induced cardiac arrhythmia in SVATS procedures is still a pre-
dicted critical event due to potential compression on the heart. In
this trial, there was a significantly higher incidence of intraoperative
arrhythmia in the SVATS group than in the UVATS group. For that
reason, we decided preoperatively to decrease the operative risk by
excluding patients with cardiomyopathy or impaired cardiac func-
tion from both groups, which led to non-reported haemodynamic
instability or mortality secondary to those arrhythmias. At the same

time, we maintained randomization by operating on any lesion, re-
gardless of its side or location. These exclusion criteria were applied
to both groups. As a result, we postulated that selection bias was
decreased in this study as much as possible.

Operating on lung malignancy through the SVATS approach
without interrupting the intercostal nerves could be a fundamen-
tal factor in lessening postoperative pain [1, 5, 13]. In this ran-
domized trial, NRS pain scoring data were collected at 24 h and
48 h postoperatively during rest and during coughing after pa-
tient education by an attending nurse who was unaware of the
ongoing study to ensure unbiased registration of scores and to
avoid any leading questions for patients. At the same time,
patients in both groups had no significant difference regarding
their level of education. As a result, we assumed uniform under-
standing of score expression by patients in both groups.

Multiple linear regression analysis showed that the type of surgi-
cal approach was a significant predictor for postoperative NRS pain
scores after 24 h during rest and coughing and after 48 h during
coughing. Patients in the SVATS group had significantly lower NRS
pain scores after 24 h during rest and coughing. After 48 h, the pain
threshold mostly increased, with decreased pain scores under rest
conditions. However, pain may be elicited during movement or
muscle contraction, like that which occurs during coughing [16].
That fact may explain the significantly lower NRS pain scores in the
SVATS group after 48 h during coughing only, because during rest,
pain scores decreased as early as postoperative day (POD) 2. So,
there was no difference in NRS pain scores between the 2 groups
during rest. However, during coughing with irritation of chest wall
nerves, the benefit of not interrupting intercostal nerves in the
SVATS had emerged in the form of less pain sensation and lower
NRS pain scores. That reasoning may be supported by the findings
conveyed by Tong et al., who showed gradual decreasing NRS pain
scores during PODs 1, 2 and 3 (2.60 ± 1.31, 2.06 ± 1.11 and
1.34 ± 0.88), respectively [17]. Also, Wang et al. suggested lower
postoperative NRS pain scores after VATS during rest (3.91 ± 2.12)
than during mobilization (5.73 ± 2.26) on POD 1 [18].

We previously reported lower pain scores on PODs 0, 1 and 2
after SVATS segmentectomy than after UVATS segmentectomy
[11]. Also, Cai and his colleagues emphasized the same findings
by reporting lower early postoperative pain scores on POD 1 and
before discharge after SVATS for bilateral lung resections than af-
ter UVATS [5]. Moreover, lower pain scores for patients who had
an SVATS lobectomy were reported by Chen et al. [13] after 1, 3
and 6 months postoperatively than for patients who had a
UVATS lobectomy. In a meta-analysis comparing SVATS versus
UVATS for lung resection, which included 11 studies involving
934 patients, significantly lower postoperative pain scores on
PODs 1, 2 and 3 were shown after SVATS resection [19].
However, all aforementioned studies were non-randomized and
increased the importance of conducting a randomized trial to
support their findings. In a randomized trial comparing postoper-
ative pain after SVATS versus UVATS for spontaneous pneumo-
thorax, Li and his colleagues reported significantly lower pain
scores for the SVATS approach on PODs zero, 1, 2 and 3 [20]. To
our knowledge and until submission of this manuscript, this study
is considered to be the first controlled randomized trial to com-
pare early postoperative pain after SVATS and UVATS approaches
for major lung resection for early-stage lung cancer.

In our study, the decreased postoperative pain in the SVATS
group probably led to significantly earlier ambulation and longer
duration of physical exercise during the initial postoperative ac-
tivity in the patients in the SVATS group compared with those in

Table 4: Postoperative pain score (numerical rating score)
and frequency of postoperative analgesics

Intercostal N = 131 Subxiphoid N = 131 P-value

NRS, median (IQR)
24 h resting 3 (2-4) 3 (2-4) 0.04a

24 h coughing 7 (6-8) 6 (5-7) < 0.001a

48 h resting 1 (1-2) 1 (1-2) 0.289
48 h coughing 5 (4-6) 3 (2-4) < 0.001a

Frequency of oral analgesic, count (%)
No times 104 (79.4) 115 (87.8) 0.182
1 Time 23 (17.6) 14 (10.7)
2 Times 4 (3.1) 2 (1.5)
Frequency of PCIA, count (%)
No times 105 (80.2) 114 (87.0) 0.379
1 Time 12 (9.2) 9 (6.9)
2 Times 8 (6.1) 6 (4.6)
3 Times 6 (4.6) 2(1.5)

IQR: interquartile range; NRS: numerical rating scale; PCIA: patient con-
trolled intravenous analgesia.
aStatistically significant.
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the UVATS group. In turn, that might explain the significantly
lower incidence of atelectasis, earlier removal of chest drains and
shorter hospital stay in the SVATS group [21].

Intense postoperative pain results in increased plasma cate-
cholamine levels with consequent increased systemic vascular re-
sistance and cardiac workload [22]. This fact may explain the
resultant significantly higher postoperative MAP and HR in the
UVATS group than in the SVATS group due to the associated
higher pain scores. But the questionable findings in this trial are

the significantly lower intraoperative MAP values in the SVATS
group along with the significantly lower HR values in the SVATS
group during the skin incision and at the end of the operation,
even though the patients were completely anaesthetized. An ex-
planation of these findings might be that the intraoperative use
of an intravenous opioid (sufentanil) as an analgesic works mainly
by reducing the central perception of pain by acting upon central
specific opioid receptors, but it cannot abolish completely the
sympathetic effect of pain on changing HR and MAP (23).

Table 5: Postoperative data and complications

Intercostal N = 131 Subxiphoid N = 131 P value

Duration of staying in bed before first activity (h), mean (SD) 18.05 (3.29) 16.37 (2.54) < 0.001 a

Duration of first activity time (min), median (IQR) 3 (2-5) 5 (2-5) < 0.001 a

Duration of chest tube (h), mean (SD) 49.66 (11.17) 45.88 (8.46) 0.002 a

Hospital stay (days), mean (SD) 7.73 (2.78) 7.05 (1.91) 0.02 a

Postoperative complications, count (%)
Atelectasis 9 (6.9) 2 (1.5) 0.03 a

Chest infection 4 (3.1) 1 (0.8) 0.370
Pulmonary oedema 4 (3.1) 2 (1.5) 0.684
Prolonged air leak (more than 7 days) 6 (4.6) 7 (5.3) 0.776
Postoperative bleeding 3 (2.3) 2 (1.5) 1.0
Pulmonary embolism 3 (2.3) 1 (0.8) 0.622
Wound infection 1 (0.8) 2 (1.5) 1.0
Arrhythmia 2 (1.5) 6 (4.6) 0.151
Chronic pain (after 3 months) 9 (6.9) 4( 3.1) 0.155

IQR: interquartile range; SD: standard deviation.
aStatistically significant.

Figure 2: Box-and-whisker plot showing the median NRS of pain between the 2 studied groups (circles denote outliers that are more than 1.5 interquartile ranges and
less than 3 interquartile ranges (stars denote outliers that are more than 3 interquartile ranges).
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However, we cannot refer these intraoperative lower levels of
MAP and HR in the SVATS group mainly to the fact that the type
of operative approach is subxiphoid rather than intercostal be-
cause other factors can influence the level of MAP and HR; these
include depth of anaesthesia, amount of bleeding and infused
fluid. These findings need further study to explain.

We followed up on our patients at an outpatient clinic after
2 weeks, 1 month and 3 months postoperatively. Actually, we could
not apply NRS scoring during those visits because most complaints
regarding pain were in the form of intermittent discomfort, vague
chest pain and paresthesia or, on the other hand, severe pain that
incapacitated normal activity. So, we decided to consider the “severe
pain that incapacitated normal activity” after 3 months postopera-
tively (24) as an indicator to assess “chronic chest pain” in the cur-
rent trial. We have not found a statistically significant difference
between the 2 groups regarding complaints of chronic pain after
3 months. In their meta-analysis, Mei and his colleagues found less
paresthesia after SVATS lung resection at the first, third and sixth
months postoperatively than after UVATS lung resection (19).

Limitations of the study

We consider the short-term follow-up of postoperative pain for
just 3 months postoperatively as one of the limitations of this
study. Actually, the main scope of this clinical trial was to show
the effect of SVATS on early postoperative pain specifically.
However, longer follow-up of the patients included in this study
or in randomized trials by other centres could be considered in
future publications to show the long-term effect of SVATS on
chronic postoperative pain and on the quality of life. Secondly,
cardiac arrhythmia in patients who have the SVATS approach is
still a predicted incident that warrants exclusion of patients with
cardiac problems to avoid intraoperative hazards.

CONCLUSION

The SVATS approach for major pulmonary resection in early-
stage lung cancer is associated with less early postoperative pain
than the UVATS approach. Operating on patients with cardiac
problems using the SVATS approach is still a limiting factor for
randomization due to potential compression on the heart with
resulting arrhythmia. Further long-term randomized trials are
recommended to investigate the prolonged effect of the SVATS
approach on postoperative chronic pain.
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