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Objective: To observe the efficacy of complete video-assisted thoracoscopic surgery

(CVATS) and traditional open surgery (TOS) in the treatment of elderly patients with

non-small cell lung cancer (NSCLC) and their influence on cardiopulmonary function.

Methods: A total of 120 elderly patients with primary NSCLCwhowere treated surgically

in our hospital from January 2018 to January 2021 were selected and divided into the

study group and the control group according to the different surgical procedures, 60

patients in each group. CVATS was used in the observation group and TOS in the control

group. The surgical indexes and cardiopulmonary function indexes were observed and

compared between the two groups. The serum C-reactive protein (CRP) level and visual

analog scale’s (VAS) score of the patients at different time points were detected. The

incidence of postoperative complications was compared between the two groups.

Results: The perioperative indexes such as operation time were significantly different

between the two groups (p < 0.05), but the number of lymph node dissection was not

significantly different (p > 0.05). The serum CRP level and VAS score of the observation

group were significantly lower than those of the control group on the 1st, 3rd, and 7th

postoperative days (p < 0.05). There were significant differences in cardiopulmonary

function between the two groups on the 7th postoperative day (p < 0.05). The incidence

of adverse reactions in the observation group was significantly lower than that in the

control group (p > 0.05).

Conclusion: CVATS is effective in the treatment of NSCLC. Compared with TOS

therapy, CVATS has less damage to cardiopulmonary function and fewer complications,

which is conducive to the rehabilitation of elderly patients. It is a safe and reliable scheme

for the treatment of elderly patients with NSCLC.

Keywords: non-small cell lung cancer, complete video-assisted thoracoscopic surgery, traditional open surgery,

cardiopulmonary function, lymph node dissection

INTRODUCTION

Due to the popularity of low-dose chest CT physical examination in recent years, the detection rate
of early lung cancer manifested as lung ground-glass nodule has greatly improved. At the same
time, with the aging of the population and the serious pollution of the surrounding environment,
the proportion of elderly patients is also increasing gradually (1, 2). Non-small cell lung cancer

https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/journals/surgery#editorial-board
https://www.frontiersin.org/journals/surgery#editorial-board
https://www.frontiersin.org/journals/surgery#editorial-board
https://www.frontiersin.org/journals/surgery#editorial-board
https://doi.org/10.3389/fsurg.2022.863273
http://crossmark.crossref.org/dialog/?doi=10.3389/fsurg.2022.863273&domain=pdf&date_stamp=2022-03-18
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org
https://www.frontiersin.org/journals/surgery#articles
https://creativecommons.org/licenses/by/4.0/
mailto:maoyiyinyajun@njmu.edu.cn
https://doi.org/10.3389/fsurg.2022.863273
https://www.frontiersin.org/articles/10.3389/fsurg.2022.863273/full


Mao et al. Complete Video-Assisted Thoracoscopic Surgery

(NSCLC) is a common malignant tumor disease, which has
no specific typical symptoms in the early stage, and is usually
diagnosed in the middle or late stage. At this time, it has lost
the best treatment opportunity for surgical resection. For some
early patients, at this time, the tumor focus is small, and there
is no sign of diffusion or metastasis. At this point, surgical
resection is still the main treatment for patients. Pulmonary
lobectomy is currently the most commonly used treatment for
early-stage NSCLC in clinics. Most of the traditional treatments
are traditional open surgery (TOS). However, due to the weak
constitution and poor lung function of elderly patients, there are
many complications after lobectomy, and the early mortality is
high (3).

CVATS is suitable for biopsy of nodular masses in lung,
resection of benignmasses in lung and lobectomy, etc. Compared
with the TOS, the CVATS has the advantages of clearer tissue
display of surgical field tissue, stronger advantages of minimally
invasive and more precise operation. Complete video-assisted
thoracoscopic surgery (CVATS) is performed through a small
thoracotomy incision and two or three small incisions. It does
not need chest support or ribs cutting during the operation
and has little influence on the structure of the chest and the
function of respiratory muscle, thus reducing the trauma and
promoting postoperative recovery (4, 5). However, the effect and
the prognosis of lymph node dissection need further study. In
this study, we compared the clinical efficacy of CVATS and TOS
in the treatment of elderly patients with NSCLC and the impact
on the cardiopulmonary function of the patients in order to
explore whether CVATS can bring better surgical outcomes for
the elderly patients.

DATA AND METHODS

General Information
A total of 120 elderly patients with primary NSCLC who were
treated surgically in our hospital from January 2018 to January
2021 were selected and divided into a study group and a control
group according to the different surgical procedures, 60 patients
in each group. CVATS was used in the observation group, and
TOS was used in the control group. Inclusion criteria: all the
patients were diagnosed with NSCLC by imaging and pathology
before operation and had clinical stages of stage I-III a; all
the patients can tolerate the surgical treatment and have good
compliance after preoperative evaluation. Exclusion criteria: the
patients with preoperative radiotherapy and chemotherapy or
dysfunction of important organs, such as heart, liver and brain;
exclusion of other types of lung tumors and distant metastasis;
the patients with previous thoracic surgery were excluded.

Research Methods
TOS was adopted in the control group. After tracheal intubation
and general anesthesia, a 20–25-cm incision was made in the fifth
intercostal space. After anatomical lobectomy, the lymph nodes
were systematically cleaned. After the operation, a drainage tube
was placed through the midline of the armpit of the seventh
intercostal space.

CVATS was used in the observation group. After general
anesthesia, the patient was placed in the healthy lateral position,
and an incision of about 1.5–2 cm in length was made between
the 7th rib at the midline level of armpit, which was inserted
into thoracoscope. A surgical incision was made in the 4th
or 5th intercostal space at the level of axillary front line as
the main surgical incision, with the length of about 2–3 cm,
and a surgical incision was made in the 7th intercostal space
at the level of scapular downline as the auxiliary surgical
incision with the length of about 1.5–2 cm. The operation of
the surgical instruments was completely supervised by video-
assisted thoracoscopy. The patient’s thoracic adhesion, lesion site,
tumor size, infiltration range, enlargement, and metastasis of
mediastinal lymph nodes in thoracic cavity were investigated,
and then lobectomy was performed. Sequentially dissect the
hilar structure to continuously cut off the pulmonary vessels,
bronchi, and pulmonary fissure, and then free the pulmonary
veins and artery branches. Lung lobes were removed through
the main operation hole, and the thoracic and mediastinal
lymph nodes were cleaned systematically. After the surgery, the
drainage tube was inserted through the axillary midline of the 7th
intercostal space.

Both groups of the patients were given routine nursing and
symptomatic treatment after the operation.

Observation Indicators
(1) The operation indexes of the patients in the two groups, such

as operation time, bleeding volume, number of lymph node
cleanings, postoperative drainage volume, and hospital stay,
were observed and compared.

(2) The peripheral venous blood samples of the patients in the
two groups were collected preoperatively and on the 1st, 3rd,
and 7th postoperative days, and the serumC-reactive protein
(CRP) levels were detected and compared.

(3) The visual analog scale (VAS) was applied to evaluate
and compare the pain severity on the 1st, 3rd, and 7th
postoperative days. VAS scoring criteria: 0 point means no
pain, 10 points mean the most pain, < 3 points mean good
analgesia, and ≥ 5 points mean poor analgesic effect.

(4) Perioperative cardiopulmonary indicators [heart rate (HR),
forced expiratory volume in 1 s (FEV1), maximum voluntary
ventilation (MVV), diffusion of lung CO (DLCO)] of the two
groups were compared and analyzed.

(5) The incidence of postoperative complications was observed
and compared between the two groups.

Statistical Methods
SPSS22.0 software was used for processing. The measurement
data of the experimental data were expressed as mean standard
deviation (x ± s). All the data were in normal distribution,
and the means between the two groups were compared by
independent sample t-test. ANOVA was used to compare
multiple time points. The count data were expressed as (%),
and the comparison was performed using χ

2 test. The test level
was α = 0.05, and p < 0.05 indicated that the difference was
statistically significant.
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RESULTS

Patients With General Data Comparison
There was no significant difference in general information,
such as gender, age, disease type, pathological type, clinical
stage, and differentiation degree between the two groups
(p > 0.05), indicating that they were comparable, as shown
in Table 1.

Comparison of Surgical Indicators
Between the Two Groups
The operation time, bleeding volume, drainage volume, and
hospital stay of the patients in the observation group were
lower than those in the control group (p < 0.05). There
was no significant difference in the number of lymph node
dissection between the two groups (p > 0.05), as shown
in Table 2.

Comparison of CRP Levels Between the
Two Groups
Serum CRP levels preoperative between the two groups had
no significant difference (p > 0.05), but it peaked on the 1st
postoperative day and began to decline on the 3rd and 7th

postoperative days. In addition, serum CRP levels of the patients
in the observation group at each time point in postoperative were
significantly lower than those in the control group (p < 0.05), as
shown in Figure 1.

Comparison of VAS Scores Postoperative
Between the Two Groups
The VAS scores of the patients in the two groups decreased
sequentially at each time point postoperatively, and the VAS
scores of the patients in the observation group at each time point
at the 1st, 3rd, and 7th postoperative days were significantly
lower than those in the control group (p < 0.05), as shown
in Figure 2.

Comparison of Cardiopulmonary Function
Indexes During Postoperative Between the
Two Groups
After the operation, the HR and DLCD in the observation
group were higher than those in the control group, while FEV1

and MVV were lower than those in the control group. These
differences were statistically significant (p < 0.05), as shown in
Figures 3–6.

TABLE 1 | Comparison of general data of patients between the two groups (n, x ± s).

Group Gender Disease type Pathological type

Male Female Central Peripheral Glandular Squamous Other

type type cancer carcinoma

Control group 37 (61.67) 23 (38.33) 31 (51.67) 29 (48.33) 22 (36.67) 35 (58.33) 3 (5.00)

(n = 60)

Observation group 35 (58.33) 25 (41.67) 33 (55.00) 27 (45.00) 20 (33.33) 36 (60.00) 4 (6.67)

(n = 60)

χ
2 value 0.139 0.134 0.252

P value 0.709 0.714 0.882

Group Age (years) Clinical stages Differentiation degree

Stage I Stage II Stage IIIa Poorly differentiated Intermediate differentiation Highly differentiated

Control group 67.83 ± 2.14 29 (48.33) 21 (35.00) 10 (16.67) 12 (20.00) 39 (65.00) 9 (15.00)

(n = 60)

Observation group 68.18 ± 2.87 27 (45.00) 22 (36.67) 11 (18.33) 14 (23.33) 41 (68.33) 5 (8.33)

(n = 60)

t/χ2 value 0.757 0.142 1.347

P value 0.450 0.931 0.510

TABLE 2 | Comparison of surgical indexes between the two groups (n, x ± s).

Operation Bleeding Number of lymph Drainage Hospital

Group N time (min) volume (ml) node dissection (units) volume (ml) stay (d)

Control group 60 179.62 ± 31.25 372.91 ± 70.28 18.06 ± 4.12 2086.61 ± 427.63 12.36 ± 2.95

Observation group 60 120.48 ± 33.94 246.83 ± 69.82 18.53 ± 3.92 1394.52 ± 357.19 7.05 ± 1.83

t value 9.929 9.858 0.640 9.621 11.848

P value <0.001 <0.001 0.523 <0.001 <0.001
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FIGURE 1 | Comparison of CRP levels in the patients of the two groups.

Compared with preoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

FIGURE 2 | Comparison of VAS scores in the patients of the two groups.

Compared with postoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

Comparison of the Incidence of Adverse
Reactions Between the Two Groups
The incidence of adverse reactions in the observation group was
significantly lower than that in the control group (p > 0.05), as
shown in Figure 7.

DISCUSSION

Because of the abundant blood supply to the lungs, blood
metastasis can occur in the early stage, and there is no specific
clinical manifestations. The main reason for poor treatment
effect is the low early diagnosis rate (6). Although radiotherapy,
chemotherapy, and biotherapy can prolong the survival time of
patients with lung cancer, surgery is still the only way to achieve
radical cure (7, 8). The objective of surgery is to remove as many
lesions and lymph nodes as possible, and, at the same time, to
maximize the preservation of intact lung tissue so as to ensure
surgical effect and bring long-term survival benefits for patients.

FIGURE 3 | Comparison of HR changes in the patients of the two groups.

Compared with preoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

FIGURE 4 | Comparison of FEV1 changes in the patients of the two groups.

Compared with preoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

Elderly patients with lung cancer are a special group. Because of
physiological factors and physical function degradation, young
people are often diagnosed at an early stage, but they give up
radical lobectomy because they cannot tolerate lobectomy. On
the other hand, the elderly often have other diseases, whichmakes
the treatment of elderly patients with lung cancer much more
complicated (9, 10).

With the development of video-assisted thoracoscopic surgery
and the skill of surgeons, it provides another option for elderly
patients with lung cancer. Previous studies have shown that,
compared with TOS, CVATS for patients with early NSCLC
can relieve postoperative pain, have better postoperative lung
function, shorter hospital stay, and a similar long-term survival
rate (11, 12). CVATS has a clear vision and no blind spots, which
is conducive to the accurate operation of doctors. To a greater
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FIGURE 5 | Comparison of MVV changes in the patients of the two groups.

Compared with preoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

FIGURE 6 | Comparison of DLCD changes in the patients of the two groups.

Compared with preoperative, *p < 0.05. Compared with the control group,
#p < 0.05.

extent, the accidental injuries during the surgery were reduced,
and the amount of bleeding and postoperative drainage was
further reduced. Besides, the surgical instruments are mature,
accurate, and limited, which are convenient for lobectomy and
lymph node dissection (13, 14). In this study, the perioperative
indicators such as operation time were significantly different
between the two groups of the patients, but the number of lymph
node dissection was not significantly different. It is suggested that
CVATS can not only achieve the lymph node dissection effect of
traditional TOS but also can be safe and reliable, which accords
with the principle of radical resection of tumor. CVATS requires
a high degree of surgery, and the operator must be familiar with
the skills of thoracic anatomy and endoscopy. The amount of
bleeding and operation time are a comprehensive response of
the operator to the degree of operation proficiency, and also a

FIGURE 7 | Comparison of the incidence of adverse reactions between the

two groups. Compared with the control group, *p < 0.05.

response of the operation to the degree of injury of the patient.
The advantages of CVATS also lie in the fact that the surgical
incision is small, and it is not necessary to cut off the intercostal
muscles and ribs, so it has little effect on the muscular nerves
and thoracic structure, which is conducive to reducing the degree
of pain after surgery and has certain positive significance for
the rehabilitation of patients after surgery (15, 16). This study
showed that the VAS scores of the observation group at each
time point postoperative were significantly lower than those in
the control group.

At present, the comparison between CVATS and TOS is
mostly based on some indexes such as clinical efficacy. In fact,
in addition to the macroscopic indexes of clinical trauma, the
evaluation of the effects of the two kinds of surgery can also
be analyzed in the macroscopic aspect. In the case of infection
or some tissue damage, CRP content usually increases rapidly,
and it is a non-specific inflammatory marker (17, 18). In this
study, the serum CRP levels in the observation group at each
time point postoperative were significantly lower than those
in the control group. The above results show that, compared
with TOS, CVATS can reduce the patients’ early injury, reduces
the level of postoperative stress reaction, and relieves the
body’s inflammatory reaction, thus promoting the postoperative
rehabilitation process (19).

Cardiopulmonary function of the human body can
directly affect the activities of other organs and muscles.
Cardiopulmonary function represents whether the patient’s
cardiopulmonary function is suitable for operation or not,
and it is closely related to the occurrence of postoperative
cardiopulmonary complications. If surgical trauma causes great
damage to the cardiopulmonary function, the probability of
postoperative cardiopulmonary complications will increase (20).
It has been pointed out that CVATS is minimally invasive, and it
has little influence on patients’ immunity and cardiopulmonary
function, thus contributing patients’ rapid recovery (21). The
results of this study showed that the cardiopulmonary function
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of the observation group was significantly better than that of the
patients in the control group. TOS can damage thoracic integrity,
causing damage to the intercostal nerves and great invasive
damage to cardiopulmonary function in the early postoperative
period. In contrast, CVATS does not need to divide muscles and
ribs, and has less damage to the surrounding normal lung tissue,
thus retaining the integrity of the patient’s chest to the maximum
extent. At the same time, CVATS can avoid the excessive injury
to respiratory muscles (such as serratus anterior, latissimus dorsi,
and intercostal muscles), which is of great clinical significance
for the protection of postoperative cardiopulmonary function
and is conducive to reducing the occurrence of postoperative
cardiopulmonary complications (22, 23). Therefore, the
cardiopulmonary function of the elderly patients using CVATS
is better than TOS. The study also showed that the incidence
of adverse reactions in the observation group was significantly
lower than that in the control group. This shows that CVATS is
safe for the elderly, and the incidence of complications can be
controlled within an acceptable range (24, 25).

In summary, CVATS has a reliable curative effect on the
treatment of NSCLC. Compared with TOS treatment, CVATS
has less damage to cardiopulmonary function and fewer
complications, which is conducive to the rehabilitation of elderly
patients. CVATS is a safe and reliable scheme for the treatment

of elderly patients with NSCLC. However, due to the small
number of observations cases and short follow-up time, we still
need to continue to explore in future studies to optimize the
choice of surgical methods and realize the principle of optimal
patient benefits.
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