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Abstract: Backgrounds: Since the application of mini-invasive surgery to pulmonary lobectomy,
various studies confirmed the feasibility and the safety of the technique, with equivalent oncological
standards. However, there are no studies that compare long-term postoperative pain in minimally
invasive thoracic surgery. Methods: Between 1 January 2019 and 28 February 2020, we analysed pain
scores at 2 weeks, 3 months, 6 months, and 1 year after the operation, where 50 patients underwent a
VATS lobectomy and 50 underwent a RATS lobectomy. Pain scores are obtained through a telephone
questionnaire, according to a Numerical Rating Scale (NRS). Results: The medias of the NRS scores, at
2 weeks, 3 months, 6 months, and 1 year after the operation were similar in both groups. Group I was
composed of 50 patients who underwent a video-assisted lobectomy, while Group II was composed
of 50 patients who underwent a robotic-assisted lobectomy. Two weeks after surgery Group I had a
NRS value of 2.96 and in Group II it was 2.86; three months after in Group I the value was 2.16 and in
Group II it was 2.06; six months after Group I ‘s value was 1.62 and Group II’s was 1.56; one year after
in Group I the value was 1.30 and in the Group II was 1.24. For each time interval, no statistically
significant differences were found (p > 0.05). Conclusions: In our analysis, RATS and VATS did not
have significant differences in post-operative and long-term pain.

Keywords: lung cancer; post-operatory pain; mini-invasive treatment

1. Introduction

Mini-invasive surgical treatment is considered the approach of choice in clinical stage I
of lung cancer resectable in lobectomy [1]. Since the introduction of video assisted thoracic
surgery (VATS) in pulmonary lobectomies, various studies confirmed the feasibility and the
safety of the technique, along with equivalent oncological standards. When robotic-assisted
thoracic surgery (RATS) lobectomies resulted as a valid approach, numerous papers stated
the oncological efficacy and the reduction in terms of postoperative pain, impairment in
pulmonary function, chest tube duration, and hospital stay compared to thoracotomy [2,3].
Veronesi et al. have not found any statistical differences between RATS and VATS in
terms of conversion rate and postoperative complications [4,5]. Comparing minimally
invasive techniques, some authors highlighted some benefits of RATS compared to VATS,
such as improved ergonomics, three-dimensional optics, wristed instrument motions and
a shorter learning phase, while in contrast they also reported a longer operative time
and a higher cost. Most literature compares VATS and RATS in terms of postoperative
outcomes of pain, duration of air leak, duration of chest tube drainage, hospital length of
stay, oncological outcomes as lymph node dissection and survival, and, finally, financial
outcomes as cost-effectiveness [5,6].

This study analyses long-term postoperative pain at 2 weeks, 3 months, 6 months, and
1 year of 50 VATS thoracic surgery lobectomies to 50 RATS lobectomies in a single centre.
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All patients agreed to provide their medical information and signed informed consent,
approved by the ethics committee.

2. Materials and Methods

In our centre, all clinical stage I of non-small lung cancer (NSCLC) were considered
eligible for a minimally invasive lobectomy. We included in our analysis all patients who
underwent a video-assisted or a robotic-assisted lobectomy during 2019 for a clinical stage
I of NSCLC. We analysed pain scores at 2 weeks, 3 months, 6 months, and 1 year after the
operation of 50 patients who underwent a VATS lobectomy and 50 of a RATS lobectomy.

Any other type of lung resection, such as wedge, segmentectomies, bi-lobectomies,
or pneumonectomies, were excluded from our study. In our analysis we included only
those procedures that were comparable to each other. In our centre wedge resections, a
minimally invasive technique, were performed in VATS and not in the robotic technique
due to the excessive costs.

Data were retrospectively collected from patient files and through a telephone ques-
tionnaire. Pain scores were obtained according to the Numerical Rating Scale (NRS, 1–10).

All surgery was performed in lateral decubitus position with single lung ventilation
and general anaesthesia. VATS lobectomies were performed through two incisions: a
15-mm video-port in the 7th or 8th intercostal space in the mid-axillary line where the 30◦

camera was placed through a soft tissue retractor (Alexis, xs, Applied Medical, California)
and a 30-mm utility incision was performed in the anterior axillary line in the 4th or
5th intercostal space and another soft tissue retractor (Alexis, s, Applied Medical) was
placed (Figure 1). RATS lobectomies were performed using DaVinci robot surgery system
type Xi (Intuitive, California) with a four arms approach. It was carried out through a
utility incision at the fourth intercostal space and three additional ports without CO2 use,
according to the Park-Veronesi technique. (Figure 2).J. Clin. Med. 2022, 11, x FOR PEER REVIEW 3 of 7 
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Figure 2. Incisions of a Right Upper Lobectomy performed in RATS. An utility incision at 4th inter-
costal space and three additional ports.. 
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Figure 2. Incisions of a Right Upper Lobectomy performed in RATS. An utility incision at 4th
intercostal space and three additional ports.

The linear stapler device was used to divide the hilum elements and the fissures.
Nodal dissection was performed similar in all surgery with the removal of nodes in three
different mediastinal lymph node stations.

Statistical analysis was performed using Microsoft Excel® vers. 16.58 and IBM® SPSS
Statistics Software.

3. Results

Between 1 January 2019 and 28 February 2020, we enrolled 50 patients who underwent
to a video-assisted lobectomy, named Group I, and 50 robotic-assisted lobectomy named
Group II. The majority of patients were male (57%), and the median age was 68 years.

The two groups under analysis presented overlapping characteristics. The average age
in Group I, the VATS group, was 69.1, while in Group II, the RATS group, it was 67.1. No
statistically significant differences were found (p > 0.05). The percentage of men between
the two groups differed slightly: 68% in Group I and 64% in Group II.

The medians of the NRS scores, at 2 weeks, 3 months, 6 months, and 1 year after the
operation were similar in the groups.
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Two weeks later, in the video-assisted lobectomies group, the NRS value was 2.96
(with a standard deviation of 0.83), while in the robotic group it was 2.86 (a standard
deviation of 1.05); 3 months later in Group I the value was 2.16 (standard deviation of 0.65)
and in Group II was 2.06 (standard deviation: 0.87); 6 months later in Group I the NRS
value was 1.62 (standard deviation of 0.64), while in Group II was 1.56 (standard deviation
of 0.67); 1 year later in Group I the value was 1.30 (standard deviation of 0.54) and in Group
II was 1.24 (standard deviation of 0.47). For each time interval, no statistically significant
differences were found (p > 0.05) (Figure 3).
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Figure 3. Table shows the trend of scores of the VATS and RATS lobectomies at 2 weeks, 3 months,
6 months, and 1 year after surgery.

The percentage of patients of Group I who continued to assume analgesic therapy was
8%, while in Group II this was 6%; even in this case the difference was not significant.

4. Comment

Various papers and subsequent analyses and meta-analyses suggested that pain would
be an interesting surgical parameter to evaluate, although its multifaceted nature makes it
a difficult outcome to measure.

Numerous scales are used to analyze pain during post-operatories days, such as Verbal
Scale and Visual Analogue Scale. Despite this, we have chosen a Numerical Rating Scale to
determine postoperative pain in lung surgery, due to ease of use and the convenience of
comparing the values. The NRS has good sensitivity and generates data that can be easily
statistically analyzed.

In our analysis, mean pain scores remained lower than 3 in both groups, in every time
interval considered (2 weeks, 3 months, 6 months, and 1 year) with no significant difference
between them; According to Myles et al. [7] this is indicative of good post-operatory
pain control.

Various studies analyzed postoperative pain after lung surgery conducted with dif-
ferent techniques. Cerfolio et al. estimate post-operatory pain of 486 patients through a
quality of life with a 12-item Short Form Health Survey. After an analysis of 168 RATS and
318 open pulmonary lobectomies, the authors found that pain scores for those patients
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who underwent a RATS procedure were significantly lower, with a value of 2.5 versus
4.4 [8]. Bendixen et al. performed a blind randomized controlled trial to analyze the
post-operative pain after VATS and thoracotomy in 206 patients with a clinical stage I of
lung cancer. During the period of observation, consisting of a 52-week follow-up, episodes
of moderate-to-severe pain, classified with a NRS higher than 3, were significantly less
frequent after VATS lobectomies [9].

An aspect whose relevance remains to be defined is whether the type of VATS approach
can assume a different role in terms of pain; in fact, we assisted to a trend of using fewer
ports for VATS in lung surgery to minimize the trauma to the chest [10].

All these analyses compared lobectomies performed through thoracotomy to VATS or
RATS lobectomy.

According to Van der Ploeg et al., there are not any differences in terms of pain between
open thoracotomy, video-assisted thoracic surgery, and robot-assisted thoracic surgery, as
in our analyses [11].

Various comparative analysis of costs was performed. The first was conducted by
Park et al. considering 368 patients, where they estimated the additional cost. RATS lobec-
tomies are reported as more expensive than VATS, adding on average $3981 [12]. In 2018,
Novellis et al. estimated that the cost of robotic surgery was around 13.5% higher than for
VATS and open surgery; however, the robotic approach was associated with a profit margin
for the hospital of about 18% [13].

However, 3D camera and robotic-specific instruments, which increase surgical preci-
sion, represented the principal advantages of these technique. Currently, new generation
robotic systems are implemented. A da Vinci system that employs multi-jointed instru-
ments via a single port has been developed [14].

The lack of the performance of the sample size calculation prior to the initiation of
the study, represent the principal limitation of our work. We will continue to analyse our
operating cases to implement the power of the study.

In conclusion, this study describes post-operatory long-term pain outcomes of the two
mini-invasive approaches for clinical stage I of non-small lung cancer, VATS and RATS,
performed in a single center. In our experience, RATS and VATS did not have significant
differences in postoperative and long-term pain.
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