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Rezumat

Eficienţa şi siguranţa chirurgiei toracoscopice asistate
video (VATS) în comparaţie cu toracotomia deschisă pentru trata-
mentul cancerului pulmonar non-microcelular (NSCLC) au fost
evaluate, concentrându-se pe disecţia ganglionilor limfatici 
mediastinali, recuperarea postoperatorie şi rezultatele pe termen
lung, inclusiv ratele de supravieţuire şi intervalele libere de boală.

Acest studiu retrospectiv a analizat datele de la 228 de
pacienţi cu NSCLC trataţi la Institutul de Oncologie Bucureşti
între anii 2016 şi 2022. Au fost comparate abordările chirurgicale
VATS şi cele deschise, cu variabile ce includeau date demografice,
comorbidităţi, rezultate chirurgicale şi complicaţii postoperatorii.
Semnificaţia statistică a fost evaluată utilizând teste chi-pătrat şi
t-testuri pentru probe independente.

Printre descoperiri, VATS a demonstrat rate semnificativ
mai bune de supravieţuire fără progresia bolii pe doi ani pentru
pacienţii în stadiile incipiente (Stadiile 1-3) de NSCLC comparativ
cu chirurgia deschisă, cu valori p <0.01 şi <0.001, respectiv. În 
contrast, nu s-au observat diferenţe semnificative la Stadiul 4. În
plus, VATS a rezultat în timpuri operatorii mai scurte (media 299
faţă de 347 minute, p<0.001), pierderi de sânge estimate mai 
reduse (98.68 mL faţă de 160.88 mL, p<0.001), durate reduse ale
drenajului toracic (5.78 zile faţă de 12.17 zile, p<0.001) şi scurtarea
perioadelor de spitalizare (12.0 zile faţă de 27.7 zile, p<0.001).



VATS este asociat cu îmbunătăţirea supravieţuirii pe termen lung fără boală pentru
NSCLC în stadiile timpurii şi cu rezultate chirurgicale pe termen scurt mai favorabile, subliniind
avantajele sale faţă de toracotomia deschisă. În ciuda beneficiilor sale, VATS nu a redus semnifica-
tiv complicaţiile postoperatorii în comparaţie cu chirurgia deschisă.
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Abstract
The efficacy and safety of video-assisted thoracoscopic surgery

(VATS) versus open thoracotomy in the treatment of non-small cell lung cancer (NSCLC) were
evaluated with a focus on mediastinal lymph node dissection, postoperative recovery, and long-
term outcomes including survival rates and disease-free intervals.

This retrospective study analyzed data from 228 NSCLC patients 
treated at the Institute of Oncology Bucharest from 2016 to 2022. Both VATS and open surgical
approaches were compared, with variables including demographic data, comorbidities, surgical
outcomes, and postoperative complications meticulously recorded. Statistical significance was
assessed using chi-square and independent samples t-tests.

Among the findings, VATS demonstrated significantly better two-year progression-free
survival rates for patients in early stages (Stages 1-3) of NSCLC compared to open surgery, with
p-values <0.01 and <0.001, respectively. In contrast, no significant difference was observed in
Stage 4. Furthermore, VATS resulted in shorter operative times (mean 299 vs. 347 minutes,
p<0.001), less estimated blood loss (98.68 mL vs. 160.88 mL, p<0.001), reduced chest tube 
duration (5.78 days vs. 12.17 days, p<0.001), and decreased hospital stays (12.0 days vs. 27.7
days, p<0.001).

VATS is associated with improved long-term disease-free survival for early-stage
NSCLC and more favorable short-term surgical outcomes, highlighting its advantages over open
thoracotomy. Despite its benefits, VATS did not significantly reduce postoperative complications
compared to open surgery.

lung cancer, general surgery, oncology, thoracic surgery

Introduction

Bronchopulmonary cancer has become one of
the most common life-threatening diseases
and is one of the main causes of death world-
wide. The progress in the awareness cam-
paigns and in the early diagnostic fields has
led to the growth of the importance of surgical
treatment. Surgery represents an important
part of the personalized treatment strategies
for patients with different stages of lung 
cancer. Particularly, the concept of minimally
invasive, precise surgery techniques has 

triggered a revolutionary change in the treat-
ment strategy for lung cancer.

Cancer is a major public health concern
and is in the top causes of death worldwide.
The coronavirus (COVID-19) pandemic led 
to delays in the diagnosis and treatment of
cancer. Although the impact was greater 
during the mid-2020, the condition of health
care system has not fully recovered (1). 

Even though the number of broncho-
pulmonary cancer cases has a descending
trend, lung cancer continues to be a major
public health issue. Lung cancer has the high-
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est mortality in the world population and is
the second most frequent diagnosed cancer in
both sexes. Furthermore, lung cancer will
maintain the same trends in 2024, according
to Siegel et al. Meanwhile, in both developed
and developing countries, lung cancer has
been the largest contributor to the cancer 
medication burden (2). Despite the devastating
effect of the COVID 19 pandemic, a form of
screening for bronchopulmonary cancer has
emerged, with cases diagnosed in the early
stages being more numerous than in the pre-
COVID era (3).

Detection rates of early-stage lung cancer
has increased thanks to low-dose thin-section
CT scans (4). The best choice of treatment for
patients with lung cancer of clinical stage I or
II is surgery (5). Multiple surgical techniques
are now available, including wedge resection,
segmentectomy, lobectomy, and pneumonectomy.
Lobectomy with complete mediastinal lymph
node dissection has traditionally been 
considered the gold standard for surgical
treatment of lung cancer, although recent
advancements suggest that segmentectomy is
becoming the preferred standard in certain
cases. The benefits of lymphadenectomy, while
widely practiced, are still a subject of ongoing
research and debate, with some studies 
questioning its definitive advantages.
Therefore, a nuanced view acknowledging
both the established role of lobectomy and the
emerging evidence supporting segmentectomy
and the complex considerations surrounding
lymphadenectomy is essential for a compre-
hensive understanding of current surgical
approaches to lung cancer (6). 

The National Comprehensive Cancer Network
(NCCN) guidelines recommend that minimally
invasive approaches to lobectomy be strongly
considered for all patients who undergo resec-
tion for lung cancer (7). For locally advanced
NSCLC, neoadjuvant therapy is recommended
for selected patients (8,9). 

The first pneumonectomy for lung cancer
was successfully performed by Graham in
1933 (10) and since then, the surgical methods
and techniques for lung cancer are in a 
constant evolution. The emergence of video-

assisted thoracoscopic surgery (VATS) in the
1990s was a breakthrough discovery in 
the field of cardiothoracic surgery. Since 2006
radical resection of the tumor using VATS is
considered standard of care in the NCCN
guidelines (11). The last few years brought
new innovative techniques, like different types
of approach (from multiportal to uniportal
VATS) which led to great progress in terms 
of extent of resection, size and numbers of 
incisions, tolerance of the patient and length of
hospitalization (12).

The primary objective of this study was to
evaluate the efficacy and safety of surgical
interventions in patients with non-small cell
lung cancer (NSCLC) using the video-assisted
thoracoscopic surgery (VATS) approach com-
pared to traditional open thoracotomy.
Specifically, the study aimed to assess the
impact of these surgical techniques on medi-
astinal lymph node dissection, postoperative
recovery, and long-term patient outcomes
including survival rates and disease-free
intervals. Additionally, the study sought to
determine the correlation between surgical
approach and the incidence of postoperative
complications, such as prolonged air leaks and
overall hospitalization duration. 

Materials and Methods

This study analyzed retrospectively collected
data from 228 patients treated for NSCLC at
the Institute of Oncology Bucharest between
2016 and 2022. Approval from the local
Institutional Review Board was secured prior
to data collection, ensuring adherence to 
ethical standards. The primary focus of the
study was on detailed surgical pathology to
thoroughly understand treatment outcomes.
All patients provided an informed consent for
data collection and research participation.

The inclusion criteria specified for this
study were patients diagnosed with NSCLC
who had undergone surgical treatment within
the study period and for whom complete 
medical records were available. Exclusion 
criteria included patients diagnosed with small
cell lung cancer (SCLC), those with incomplete
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data or medical records, and patients who did
not undergo surgical intervention. 

The variables included in the final analysis
comprised demographic information and a
detailed account of individual comorbidities
that were used to calculate the Charlson
comorbidity index, a validated predictor of
postoperative adverse events (13).

Additionally, the possibility of SCLC was
considered through the screening of tumor
markers such as NSE and CEA (14). All post-
operative events leading to prolonged hospi-
talization or altering the postoperative course
were recorded, along with any postoperative
deaths occurring within 30 days of surgery or
before hospital discharge. This comprehensive
approach allowed for a robust analysis of the
surgical outcomes and complications associated
with NSCLC treatments.

The decision to use open surgery or 
VATS was predominantly influenced by the
availability of surgical materials and the 
specific preferences or expertise of the operating
surgeon, rather than patient demographic 
factors. The surgical approach for non-small
cell lung cancer (NSCLC) is determined by the
clinical stage of the disease and patient-specific
characteristics. Procedures such as segmentec-
tomy or lobectomy are conducted under general
anesthesia with single-lung ventilation. These
can be performed using either video-assisted
thoracic surgery (VATS) or traditional open
thoracotomy. Thoracoscopic techniques, whether
segmentectomy or lobectomy, adhere closely to
the principles of open surgery but are executed
through minimal incisions.

VATS, as a minimally invasive approach,
distinguishes itself from open thoracotomy by
utilizing one to three small incisions rather
than a single large incision. This technique
obviates the need for rib retractors and 
focuses on minimizing muscle dissection,
reducing the use of electrocautery, and pre-
serving the pleura. While traditional thoraco-
tomy involves direct visualization and exten-
sive suturing, VATS leverages thoracoscopic
imaging and instruments inserted through
thoracic ports, aiming to lessen postoperative
pain and expedite recovery. The procedural

sequence in VATS is adaptable based on the
surgeon's preference and specific case require-
ments. For instance, while some practitioners
may start with the vein to facilitate pulmo-
nary artery access, others may prefer a direct
fissure approach to the artery, mirroring 
techniques used in open surgery. Both VATS
and open approaches strive for effective resec-
tion and complete mediastinal lymph node
dissection, though the oncological benefit of
lympha-denectomy remains under investiga-
tion. Procedures like lobectomy and segmentec-
tomy are standard in both techniques, with
VATS potentially offering improved short-
term outcomes and recovery metrics (15,16).

Data for this study were collected and 
managed using Microsoft Excel, which 
facilitated organized data handling and pre-
liminary analysis. Statistical analyses were
conducted using the Python software.
Continuous variables, such as age, operative
time, estimated blood loss, chest tube dura-
tion, and hospital length of stay were
expressed as mean ± standard deviation, and
differences between groups were assessed
using independent samples t-tests.

Categorical data, including sex, smoking
history, diagnosis, and types of surgical proce-
dures, were presented as frequencies and per-
centages. Comparisons of these categorical
variables were performed using the Chi-
square test, or Fisher's exact test when 
appropriate, particularly in cases with small
expected frequencies. The threshold for 
statistical significance was set at a p-value of
less than 0.05. 

Results

The mean age of patients in the open surgery
group was 59 years (±23), while the VATS
group had a mean age of 62 years (±25). The
difference in age between the two groups 
was not statistically significant (p=0.621).
Regarding smoking history, a significantly
higher proportion of patients in the open 
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surgery group had a history of smoking
(59.40%) compared to the VATS group
(44.44%), with a significant p-value of 0.043.
The gender distribution showed a higher 
proportion of males in the open surgery group
(63.36%) compared to the VATS group
(50.79%), while females constituted 37.62% of
the open surgery group and 49.20% of the
VATS group. However, the difference in sex
distribution was not statistically significant
(p=0.094) ( ).

The Charlson comorbidity index, which
measures the burden of comorbidities, was
similar between the two groups, with mean
values of 4.28 (min=2, max=8) for the open
surgery group and 4.38 (min=2, max=7) for
the VATS group, with a p-value of 0.403).
Diagnosis analysis revealed that primary lung
cancer was the most common diagnosis in
both groups, with 86.16% in the open surgery
group and 88.09% in the VATS group.
Metastatic cases were present in 10.89% of the
open surgery group and 7.14% of the VATS
group.

The Forced Expiratory Volume in 1 second
(FEV1%) was almost identical between the
groups, with values of 79.77% for the open 
surgery group and 79.73% for the VATS group.
This minor difference was statistically 
significant (p<0.001), suggesting a significant

difference in baseline pulmonary function.
Surgical types performed included bilobectomy,
lobectomy, and segmentectomy. The open 
surgery group had a higher proportion of
bilobectomies (6.93% vs. 1.58%) and lobec-
tomies (87.12% vs. 76.19%), whereas the VATS
group had a higher proportion of segmentec-
tomies (22.22% vs. 5.94%). The p-values for
bilobectomy and lobectomy were 0.091 and
0.051, respectively, indicating no significant
differences. However, the difference in seg-
mentectomy rates was statistically significant
(p=0.001).

The frequency of superior bilobectomy was
nearly identical between the groups, with
1.96% in the open surgery group and 1.58% in
the VATS group, resulting in a p-value of
0.986, indicating no significant difference.
Inferior bilobectomy was performed in 4.9% of
the open surgery cases but was not performed
in any of the VATS cases, which was statisti-
cally significant (p=0.017). For lobectomies,
the right lower lobectomy was more common
in the open surgery group (17.64%) compared
to the VATS group (9.52%), with a p-value of
0.108, showing no significant difference. 

Complete mediastinal lymph node dissec-
tion was performed in 93.13% of open surgery
cases and 89.68% of VATS cases, with a 
p-value of 0.496, showing no significant 

Variable Open surgery Thoracoscopic intervention - VATS P-value
(n=102) (n=126)

Age (years) 59±23 62±25 0.621
Smoking history 60 (59.40%) 56 (44.44%) 0.043
Sex 0.094

Males 64 (63.36%) 64 (50.79%)
Females 38 (37.62%) 62 (49.20%)

Charlson comorbidity index 4.28 (min=2 and max=8) 4.38 (min=2 and max=7) 0.403
Diagnosis

Primary lung cancer 88 (86.16%) 111 (88.09%) 0.833
Metastases 11 (10.89%) 9 (7.14%) 0.465
Other 3 (2.97%) 6 (4.76%) 0.719
FEV1% 79.77 79.73 <0.001
Surgery type
Bilobectomy 7 (6.93%) 2 (1.58%) 0.091
Lobectomy 89 (87.12%) 96 (76.19%) 0.051
Segmentectomy 6 (5.94%) 28 (22.22%) 0.001

FEV – Forced Expiratory Volume.

Table 1. Background characteristics of patients with open intervention and thoracoscopic surgery
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difference between the groups ( ).
The operative time for open surgery 

averaged 347 minutes (ranging from 120 to
580 minutes) with a standard deviation of 123
minutes. In contrast, the operative time for
VATS was significantly shorter, averaging 299
minutes (ranging from 95 to 765 minutes)
with a standard deviation of 96 minutes. The
difference in operative time between the two
groups was statistically significant (p<0.001),
indicating that VATS generally required less
time than open surgery.

Estimated blood loss was also significantly
different between the two groups. Patients
who underwent open surgery had an average
blood loss of 160.88 mL with a standard 
deviation of 55.1 mL, whereas those who
underwent VATS had an average blood loss of
98.68 mL with a standard deviation of 48.2
mL. This difference was highly significant
(p<0.001), suggesting that VATS is associated
with lower intraoperative blood loss compared
to open surgery.

The duration of chest tube placement post-
operatively was significantly shorter in the
VATS group. The average duration for open
surgery patients was 12.17 days with a 
standard deviation of 4.6 days, whereas for
VATS patients, it was 5.78 days with a 
standard deviation of 2.9 days. This difference
was statistically significant (p<0.001), indicating

that patients undergoing VATS had a faster
recovery in terms of chest tube removal.

Hospital length of stay was another out-
come where VATS showed a significant advan-
tage. Patients who underwent open surgery
had an average hospital stay of 27.7 days with
a standard deviation of 9.3 days. In contrast,
VATS patients had an average stay of 12.0
days with a standard deviation of 7.1 days, as
presented in . The reduction in hospital
stay for VATS patients was highly sinificant
(p<0.001), underscoring the benefits of the

Table 2. Surgical features compared between patients with open intervention and thoracoscopic surgery

Resection type Open surgery Thoracoscopic intervention – VATS P-value
(n=102) (n=126)

Superior Bilobectomy 2 (1.96%) 2 (1.58%) 0.986
Inferior Bilobectomy 5 (4.9%) 0 (0.0%) 0.017
Right Lower Lobectomy 18 (17.64%) 12 (9.52%) 0.108
Left Lower Lobectomy 18 (17.64%) 16 (12.69%) 0.392
Middle Lobectomy 6 (5.88%) 8 (6.34%) 0.922
Right Upper Lobectomy 25 (24.5%) 31 (24.60%) 0.961
Left Upper Lobectomy 22 (21.56%) 29 (23.01%) 0.920
Lingulectomy 0 (0.0%) 1 (0.79%) 0.816
Culmenectomy 3 (2.94%) 12 (9.52%) 0.085
Right Apical Segmentectomy (S1) 0 (0.0%) 4 (3.17%) 0.130
Right Anterior Segmentectomy (S3) 1 (0.98%) 2 (1.58%) 0.948
Right Apicobasal Segmentectomy (S6) 0 (0.0%) 7 (5.55%) 0.018
Left Apicobasal Segmentectomy (S6) 2 (1.96%) 2 (1.58%) 0.885
Complete Mediastinal Lymph Node Dissection 95 (93.13%) 113 (89.68%) 0.496

Figure 1. Postoperative duration (days) spent in the ICU.
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minimally invasive approach in terms of
quicker postoperative recovery and discharge
( ).

The statistical analysis of two-year 
progression-free survival rates and Clavien-
Dindo classifications from VATS versus open
surgery for non-small cell lung cancer
(NSCLC) shows that while VATS significantly
improved two-year progression-free survival
for patients with stage 1, 2, and 3 NSCLC
(p<0.01 and p<0.001 respectively), as presented
in , it did not demonstrate a significant
advantage in stage 4 or in short-term out-
comes according to the Clavien-Dindo 
classification, where no significant difference
was found (p=0.13), as seen in . These
results underline VATS as a preferable 
surgical option for earlier-stage NSCLC in
terms of longer-term disease control, although
it does not reduce short-term surgical compli-
cations compared to open surgery.

Discussions

The analysis of two-year progression-free 
survival and Clavien-Dindo classifications in
the treatment of non-small cell lung cancer
(NSCLC) reveals distinct outcomes for
patients undergoing video-assisted thoraco-
scopic surgery (VATS) compared to those
undergoing open surgery. Specifically, VATS
demonstrated significantly better two-year
progression-free survival rates for patients in
stages 1, 2, and 3 of NSCLC, with markedly
lower odds ratios indicating a higher likeli-
hood of survival without disease progression.
However, for stage 4 patients, the advantages
of VATS were not statistically significant,
highlighting a potential limitation of VATS in
treating the most advanced stage of lung 
cancer. Surgical indications for stage 4 NSCLC
are exceptional and highly personalized, and
survival outcomes in these cases may not be

Table 3. Surgical outcomes compared between patients with open intervention and thoracoscopic surgery.

Resection type Open surgery Thoracoscopic intervention – VATS P-value
(n=102) (n=126)

Operative time (minutes) 347 (min=120 and max=580) ± 123 299 (min=95 and max=765) ± 96 <0.001
Estimated blood loss (mL) 160.88±55.1 98.68±48.2 <0.001
Chest tube duration (days) 12.17±4.6 5.78±2.9 <0.001
Hospital length of stay (days) 27.7±9.3 12.0±7.1 <0.001

Figure 2. Clavien-Dindo scores comparison between VATS and open surgery.
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strongly influenced by the surgical approach.
In contrast, the short-term postoperative

outcomes, as measured by the Clavien-Dindo
classification, did not show significant 
differences between VATS and open surgery.
The lack of significant difference in this classi-
fication suggests that both surgical approaches
have comparable immediate postoperative
risks and complications. This finding is 
particularly important for surgical decision-
making, as it implies that the choice of surgical
method may not influence the immediate post-
operative recovery as much as it does long-
term outcomes. These results suggest that
while VATS offers considerable advantages in
terms of longer-term disease control for earlier-
stage NSCLC, it does not necessarily reduce
the risk of short-term postoperative complica-
tions. This critical insight emphasizes the need
for ongoing evaluation of surgical techniques to
optimize both immediate and long-term
patient outcomes. Moreover, the distinct
advantage of VATS in earlier stages may 
guide clinicians in surgical planning and
patient counseling, particularly in selecting 
appropriate candidates for minimally invasive
procedures.

Ultimately, these findings contribute to the
growing body of evidence supporting the 
efficacy of VATS in the management of
NSCLC, particularly in the early stages of the
disease. However, the comparable short-term
safety profiles of VATS and open surgery
necessitate a balanced discussion with
patients about the potential benefits and risks
associated with each surgical option. Further
studies are needed to explore the reasons
behind the lack of significant differences in
short-term outcomes and to assess whether
modifications in VATS techniques could lead
to improvements in both short-term and long-
term results.

Hospital length of stay was another out-
come where VATS showed a significant advan-
tage. Patients who underwent open surgery
had an average hospital stay of 27.7 days with
a standard deviation of 9.3 days. In contrast,
VATS patients had an average stay of 12.0
days with a standard deviation of 7.1 days.
The reduction in hospital stay for VATS
patients was highly significant (p<0.001),
underscoring the benefits of the minimally
invasive approach in terms of quicker post-
operative recovery and discharge. However, it

Figure 3. Two-year disease-free survival (VATS vs. Open Surgery).

400 www.revistachirurgia.ro Chirurgia, 119 (4), 2024

A.I. Burlacu et al



is important to contextualize these findings
within the healthcare system in Romania,
where hospital stays tend to be longer due to
factors such as resource availability and local
practices. Internationally, the standard post-
operative hospital stay after VATS is around 2
days and around 6 days for open surgery.
Discussing these differences provides a more
comprehensive understanding of the results
and highlights the need to adapt international
standards to local healthcare realities.

We argue that the minimally invasive
approach is a modern solution for treating
bronchopulmonary cancer despite the appar-
ently increased immediate costs, compared to
the thoracotomy approach. But we have to
mention that analyzing the costs associated
with the longer duration of hospitalization,
the number of post-operative admissions
required for various complications, the longer
duration of sick leave, the lower compliance of
patients to adjuvant treatment with sub-
sequent complications specific to the minimally
invasive approach ensures low costs in the long
term, a higher turnover of patients in experi-
mented centers and an increased quality of
the medical act (17).

Other studies examining VATS versus 
open surgery techniques for lung cancer offer
distinct insights into the efficacy and safety of
these surgical approaches in different con-
texts. Hireche et al. (18) focused on stage III
NSCLC, utilizing propensity score matching
to compare VATS and open lobectomy, finding
no significant differences in postoperative
complications, chest tube duration, or 30-day
mortality between the two groups. However,
VATS was associated with a notably shorter
hospital stay (p<0.0001), although overall 
survival and recurrence-free survival rates
were similar across both techniques. On the
other hand, Luo et al. (19) investigated VATS
versus open pneumonectomy, observing no 
significant differences in major complications
and perioperative mortality post propensity-
score matching. Interestingly, the study high-
lighted a lower major complication rate in the
VATS group for patients with stage pT2
tumors compared to the Open group (7.6% vs.

20.6%, p=0.042). Both studies underline VATS
as a viable option that does not increase peri-
operative risks compared to open surgery, with
specific benefits in reducing hospital stay and
complications in selected patient groups,
enhancing the case for VATS in surgical 
oncology.

The two studies investigating VATS versus
open surgery for NSCLC present differing 
perspectives and data on the viability and 
outcomes of thoracoscopic approaches. Yun et
al. (20) focused on large tumors (over 5 cm) in
NSCLC patients, finding that VATS lobectomy
resulted in a shorter hospital stay compared to
open lobectomy (6 days vs. 7 days; P<0.001)
without compromising long-term oncological
outcomes. Both five-year overall survival
(71.5% for VATS vs. 64.4% for thoracotomy)
and recurrence-free survival (60.1% for VATS
vs. 51.5% for thoracotomy) showed no signifi-
cant differences, highlighting the oncological
safety of VATS even for larger tumors.
Conversely, Yamashita et al. (21) assessed VATS
in early-stage adenocarcinoma, noting statisti-
cally significant benefits of VATS in operation
time, blood loss, length of hospital stay, and
number of lymph nodes dissected. They
reported superior disease-free survival for
VATS (5- and 10-year survival rates of 91.4%
and 79.0%, respectively) compared to open
surgery (85.1% and 73.6%, respectively;
P=0.04), though overall survival rates did not
differ significantly. These findings collectively
suggest that VATS is advantageous for early-
stage adenocarcinoma and viable for larger
NSCLC tumors, offering reduced hospitaliza-
tion and comparable long-term survival out-
comes, thereby supporting its expanded use in
diverse clinical scenarios.

Among the study limitations, it should be
noted that this paper conducted a retrospec-
tive analysis of significant variables associated
with open versus minimally invasive surgical
approaches in the treatment of pulmonary
tumors. Although some results lacked statisti-
cal significance, the majority of the data aligned
with findings reported in the specialized litera-
ture. Notably, the analysis occurred during a
transitional period from traditional to mini-
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mally invasive surgical techniques, incorpo-
rating the learning curve of the surgical
teams. An examination of the patient out-
comes in the final two years of the study
revealed results comparable to those of high-
volume thoracic surgery centers in Europe
and the USA, such as shortened lengths 
of hospitalization and reduced chest tube
durations.

Minimally invasive techniques, such as
video-assisted thoracoscopic surgery (VATS),
have shown significant benefits over open 
thoracotomy in the surgical management of
non-small cell lung cancer (NSCLC). VATS is
associated with improved long-term outcomes,
including better two-year progression-free
survival rates for early-stage NSCLC patients,
and favorable short-term surgical outcomes
such as shorter operative times, less blood
loss, reduced chest tube duration, and
decreased hospital stays. However, certain
complex resections, such as bilobectomy, may
present technical challenges for VATS. Despite
these difficulties, the advantages of VATS,
including its minimally invasive nature and
associated patient recovery benefits, make it a
preferred approach for many NSCLC patients,
aligning with the broader literature that 
supports its efficacy and safety in diverse 
clinical scenarios.

In our department, minimally invasive
techniques such as segmentectomy, lobectomy,
and pneumonectomy began to be implemented
in mid-2017. By 2020, these techniques were
used in over 70% of cases, and currently, they
are employed in more than 90% of procedures.
The results of this study are also influenced by
the surgical volume of the department, which
saw a significant reduction during the
COVID-19 pandemic (2020-2022) due to 
various socio-economic factors. Additionally,
during this period, an increased number of
stage I diagnoses were made, facilitated by the
diagnostic and monitoring tools developed for
COVID-19, which also served as a screening
method for patients at risk of developing 
bronchopulmonary cancer. While not all
analyses in our study yielded statistically 
significant outcomes, the findings support the

non-inferiority of the minimally invasive
approach and reinforce the data presented in
international literature. This approach is now
considered standard practice in modern 
thoracic surgery.

A limitation of this study is the hetero-
geneity of the patient cohort and the learning
curve associated with VATS, which may affect
the short-term postoperative outcomes.

Conclusions

This study substantiates the superiority of
VATS over open surgery for early-stage non-
small cell lung cancer, evidenced by enhanced
two-year disease-free survival and more 
favorable short-term surgical outcomes such
as reduced operative time, less blood loss,
shorter chest tube duration, and decreased
hospital stays. While VATS presents clear
advantages in managing early-stage NSCLC,
it did not significantly lower the rate of post-
operative complications compared to open 
surgery, indicating that both surgical approaches
maintain comparable safety profiles. These 
findings support the continued use and potential
expansion of VATS in surgical oncology for 
appropriately selected patients.
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