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Abstract: We investigated the clinical therapeutic effects and prognosis of video-assisted thoracoscopic surgery
(VATS) in mediastinal lymph node dissection of lung carcinoma. A total of 312 patients were divided into high-risk
and conventional risk groups according to the severity of the disease. High-risk group (n=137) received thoraco-
scope-guided anatomical pulmonary segmentectomy and systematic lymph node dissection as well as conventional
risk group (n=175) received thoracoscope-guided pulmonary lobectomy and systematic lymph node dissection.
The results revealed that there are significant differences in age, gender, location, lymph node resection meth-
ods, and histological classification in the two groups (P<0.05). Moreover, in comparison with the high-risk group, T
stage was higher in the conventional group and showed significant statistical significance (P<0.01). The analysis
of independent risk factors of the above differences showed that T staging and histological classification showed
high-risk coefficients for lymph node dissection. The risk coefficient was increased with patients’ age. The 5-year
survival rate, disease-free survival, and postoperative recurrence rate of the patients in the two groups all indicated
no obvious statistical differences. Consequently, thoracoscope-guided lymph node dissection could enhance the
detection rate of lymph node metastasis. For the adenocarcinoma (AD) patients with T staging greater than T1,
lymph node dissection could provide more accurate pathological staging. Anatomical pulmonary segmentectomy
combined with systematic lymph node dissection should be applied in the treatment of elderly, high-risk, and ad-
vanced stage (prothrombin time (PT) state >2 cm, <3 cm) patients with non-small cell lung carcinoma (NSCLC).
Taken together,thoracoscope-guided lymph node dissection could improve the detection rate of lymph node metas-
tasis. In this case, the complete resection of lesions could be ensured. Besides, normal pulmonary tissues were
preserved to the maximum extent with minimal trauma, safety, fast postoperative recovery, and definite long-term
therapeutic effects.
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Introduction current diagnostic methods for lung carcinoma
include postoperative treatment, chemothera-

It is estimated that the annual number of py, radiotherapy, interventional therapy, abla-

patients with lung carcinoma in China will rea-
ch 100,000 by 2025. In the U.S., there are
174,000 new cases and 160,000 deaths
caused by lung carcinoma each year. In con-
trast, the 5-year survival rate amount to only
about 15%. The low survival rate of Chinese
patients with lung carcinoma is closely associ-
ated with clinical treatment characteristics,
such as late emergence, early transformation,
and poor curative effect [1-3]. In general, the

tion, freezing, small molecule targeted treat-
ment, immunotherapy, and Chinese medicine
[4-6]. Since the early 1930s, clinical surgical
medicine is still the first choice for the diagno-
stic method of lung carcinoma in the early and
middle stages in China. In principle, modern sur-
gical treatment for lung carcinoma still empha-
sizes surgical resection as early as possible.
However, chemotherapy or radiotherapy can be
performed firstly for lung carcinoma patients
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with delayed staging. Alternatively, the com-
bined new adjuvant chemotherapy, radiothera-
py, immunology, and targeted treatment are
carried out after some patients are performed
surgical enucleation [7-9]. Nonetheless, it is
proposed by many thoracic surgeons over a
long period that thoracoscope-guided pulmo-
nary lobe enucleation leads to a low safety coef-
ficient with the complex operation. In addition,
systemic lymphatic flushing can’t be completed.
Consequently, the technique is not disseminat-
ed rapidly and widely [10-13]. After the continu-
ous progress in human thoracoscopic technique
and the innovation of postoperative devices for
over 20 years, the existing modern thoracoscop-
ic minimally invasive thoracic surgery depart-
ment is gradually established. It possesses
two main characteristics. |) The first one is the
minor injury of the functions of each organ after
the surgery. Il) The second one is the postoper-
ative incision smaller than that caused by tradi-
tional thoracotomy [14-16].

On the other hand, a large number of data
indicate that thoracoscope-guided pulmonary
lobectomy causes little injury with low complex-
ity of the disease and fast recovery. Besides,
the comparison of cleanliness of flushing of
lymph glands, tumor recurrence rate, and long-
term activity between thoracoscope-guided
pulmonary lobectomy and conventional thora-
cotomy pulmonary lobectomy showed no nota-
ble statistical differences [17-19]. In terms of
thoracoscopic minimally invasive treatment for
patients with lung carcinoma [20-22].

However, the adjuvant three-dimensional (3D)
endoscope was used after blood, lymph nodes,
and ligaments were treated in areas where
small incisions were unavailable.

For elderly people and non-small cell lung carci-
noma (NSCLC) patients with high postoperative
risk, it was necessary to minimize the harm to
them, realize faster postoperative recovery,
and achieve the optimal clinical therapeutic
effects with the best treatment methods. Hen-
ce, the scientific research work was specially
designed. It was believed that thoracoscope-
guided pulmonary segmentectomy with sys-
tematic (N1, N2) lymph node dissection could
realize the 5-year survival rate same as that of
traditional pulmonary lobectomy among some
aged patients intolerant of extensive pulmo-
nary lobectomy. The proposed objectives of
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this scientific research work were as follows.
The efficiency, stability, and long-term thera-
peutic effects of thoracoscope-guided anatom-
ical pulmonary seg-enucleation combined with
lymph node dissection of operating system in
elderly people and high-risk as well as advanc-
ed stage (3 cm = prothrombin state (PT) >2 cm)
NSCLC patients were investigated and evaluat-
ed. Based on the 70 edition of tumor lymph
node metastasis (TNM) staging criteria of lung
carcinoma formulated by IASSIC, the relevant
studies on some key factors that could correct-
ly evaluate the prognosis of NSCLC patients
were carried out.

The major contribution of this paper is given
below: (i) In this paper the researchers have
analyzed the clinical therapeutic effects and
prognosis of video-assisted thoracoscopic sur-
gery (VATS) in mediastinal lymph node dissec-
tion. (ii) A total of 312 patients with video-
assisted thoracoscopic surgery (VATS)-guided
pulmonary lobectomy or anatomical pulmonary
segmentectomy for the treatment of lung carci-
noma were selected. (iii) In the high-risk group
received thoracoscope-guided anatomical pul-
monary segmentectomy and systematic lymph
node dissection. In a conventional risk, the
group received thoracoscope-guided pulmo-
nary lobectomy and systematic lymph node dis-
section. (iv) Lesion positioning methods, con-
ventional methods of pulmonary lobectomy,
anatomical pulmonary segmentectomy meth-
ods, lung segment treatment methods, and
statistical analysis are discussed. (v) Research
in this study showed that thoracoscope-guided
lymph node dissection could improve the detec-
tion rate of lymph node metastasis.

The outline of this paper is given below: In sec-
tion 1, general information about patients is
collected and classified into a high-risk group
and a conventional risk group. The high-risk
group referred to patients who had a higher sur-
gical risk and require closer monitoring and
treatment, as it had not yet been proven that
surgery had absolute safety. The conventional
group referred to patients receiving routine
postoperative care. Pathological classification
and staging are discussed for different pa-
tients. Different methods for the treatment of
patients are discussed that includes, including
lesion positioning methods, conventional me-
thods of pulmonary lobectomy, anatomical pul-
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Table 1. Inclusion criteria and exclusion criteria of research objects

Serial number Inclusion criteria

1 Diagnosed with clinical I-lll a stage NSCLC before the operation
2 Preoperative clinical staging of all patients was non-N2 patients
3 Clear pathological results were obtained after surgical resection

Exclusion criteria

1 Patients receiving chemotherapy and radiotherapy before the operation

Patients with incomplete medical records
3 Patients whose two lobes and whole lungs were dissected

monary segmentectomy methods, lung seg-
ment treatment methods, and statistical an-
alysis are discussed. In section 2, the general
data of patients obtained in different groups
are discussed. Gender comparison, compari-
son of ages, location of lesions, and the period
between two groups are discussed. The data
on pulmonary lobes and histological classifica-
tion of lymph node dissection among the
patients in the two groups is collected. The
postoperative complication is evaluated. In se-
ction 3, anatomical pulmonary segmentectomy
in a high-risk group and pulmonary lobectomy in
a conventional group are discussed in detail.

In the end, it is concluded that thoracoscope-
guided lymph node dissection could improve
the detection rate of lymph node metastasis.
For lung AD patients with T staging greater than
T1 or with micro-papilla or solid components,
lymph node dissection could offer more accu-
rate pathological staging.

Methods
Research objects

All patients who underwent video-assisted tho-
racoscopic surgery (VATS) guided lung lobecto-
my or anatomical pulmonary segmentectomy
for the treatment of lung carcinoma between
August 2020 and December 2021 were select-
ed for statistical analysis. All the patients were
diagnosed with NSCLC and IB stage (3 cm= PT
state >2 cm) by postoperative pathological
examination or preoperative puncture biopsy.
According to the severity of the disease, 312
patients were divided into high-risk group and
conventional risk groups. A total of 137 cases
in the high-risk group received thoracoscope-
guided anatomical pulmonary segmentectomy
and systematic lymph node dissection. A total
of 175 patients in the conventional risk group
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received thoracoscope-guided pulmonary lo-
bectomy and systematic lymph node dissec-
tion.

Inclusion criteria: Patients included for treat-
ment are: i) diagnosed with clinical I-1ll a stage
NSCLC before the operation, ii) preoperative
clinical staging of all patients was non-N2
patients, iii) clear pathological results were
obtained after surgical resection (Table 1).

Exclusion criteria: i) Patients receiving chemo-
therapy and radiotherapy before the operation,
ii) Patients with incomplete medical records, iii)
Patients whose two lobes and whole lungs were
dissected (Table 1).

Pathological classification and staging

Pathological types were classified according to
the 2004 edition World Health Organization
(WHO) lung carcinoma classification. Lung ade-
nocarcinoma (AD) was classified according to
the new multidisciplinary classification of lung
AD released by the International Association
for the Study of Lung Cancer (IASLC), American
Thoracic Society (ATS), and European Res-
piratory Society (ERS) in 2011. Pathological
staging was staged according to the 7" edition
2009 IASLC (Figure 1).

Lesion positioning methods

Before the operation, the Hookwire hook was
used for positioning under the guidance of
computed tomography (CT). Methylene blue
was injected into the lesions. Alternatively, it
was injected into the blue spots around the
lesions under a magnetically guided trichosco-
py. Besides, medical adhesive was injected
around the lesions. After that, local “whip
areas” hardened by the injection of medical
adhesive were dissected during the operation.

Am J Cancer Res 2023;13(11):5138-5150
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Figure 1. Pathological classification and staging criteria.
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Before the operation, CT data were used for
3D reconstruction to determine the specific
pulmonary segmentation positions of nodules.
As a result, target pulmonary segments could
be dissected immediately during the operation
(Figure 2).

Conventional methods of pulmonary lobec-
tomy

VATS-pulmonary lobectomy technique was the
same as the surgical methods introduced by
Shigemura et al. The anesthesia method was
general anesthesia therapy with double cham-
ber air intubation. The surgical processes we-
re as follows. The operation was performed
under a pure video-assisted thoracoscope
rather than a breast wall-aided small slot.
Postoperative incision size ranged from 3 cm to
5 cm with an average of 3.5 cm. All postopera-
tive steps, including released pulmonary adhe-
sion, pulmonary crack separation, general lym-
phatic flushing, bronchial treatment, and the
dissection, ligation, and anastomosis of pulmo-
nary capillaries, must be carried out under a
stomatoscope. However, postoperative inci-
sions couldn’t be enlarged with a rib retractor
during the entire postoperative procedure.

Anatomical pulmonary seg-mentectomy meth-
ods

General anesthesia was adopted. The two
chambers in the trachea were inserted with
tubes and a single lung was ventilated. Pa-
tients were instructed to take a side-lying
position and place a pillow under their arms.
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Postoperative treatment bed
or knife site was changed.
During the treatment, the inci-
sion type should be selected
according to the difficulty of
the disease and the actual sit-
uations of the patients, it was
suggested to select 1 to 3 in-
cisions. The observation hole
was usually located in the 7t
intercostal space of the anteri-
or axillary with a length of 1.5
cm. The septal muscle level
among those with higher body
mass index (BMI) was usually
high. The observation hole co-
uld be extended to the inter-
costal spaces 6 to 8 by chest anteroposterior
check. The main operation hole was usually set
at the 4" or 5" intercostal space of the anterior
axillary with a length of 3 to 5 cm (adjusted
appropriately according to the depth of the tho-
racic cavity and tumor location). The secondary
operation hole could be selected according to
the surgeon’s habit. In most cases, the incision
with the length of 1.5 cm at the 7, 8", and 9™
intercostal spaces in the posterior axillary line
was selected, and the selected incision was in
the same intercostal space with the observa-
tion hole (Figure 3).

The surgical processes of the dissection were
as follows. According to the development of
various pulmonary fissures in each pulmonary
segment, the order of bronchi, artery, and vein
of the pulmonary segment is also different.
During the surgical process, the intersegmen-
tal level at the pulmonary hilum was firstly
determined according to the direction of the
pulmonary segment and vein. Next, pressure
ventilation, low air pressure, and low-tide flow
lung dilation were performed according to the
anatomical direction and ventilation of lung
segment and bronchi as well as the coopera-
tion with anesthesiologists. After that, the
boundaries of lung segments were determined.
The diagnosis was carried out based mainly on
the lung aeration process and collapse limit. In
addition, many other methods were adopted to
diagnose the boundaries of lung segments, as
illustrated below. From the horizontal level of
lung segments to the pulmonary hilum, the ver-
tical incision stitching instrument was utilized
when there was no clear anatomical mark after

Am J Cancer Res 2023;13(11):5138-5150



Therapeutic effects and prognosis of VATS in mediastinal lymph node dissection

Hookwire positioning

Methylene blue injection

Figure 2. Structure of lesion positioning method.

N1. N2 Lymph node sampling

Whether the positive

Pulmonary lobectomy

Freezing pathology

Pathological types

Figure 3. Brief procedures of anatomical pulmonary
segmentectomy.

the dissection and separation by an electric
hook or ultrasonic knife. In terms of the prob-
lem of surgical margin, it was necessary to
ensure that the distance from the surgical inci-
sal margin to the tumor was equal to or longer
than 2 cm. If necessary, some adjacent lung
segments and tissues could be removed. If the
removal of systemic lymph nodes was complet-
ed (N1, N2), the number of the removed lymph
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Methylene blue injection

D reconstruction CT

nodes and groups was that by traditional pul-
monary lobectomy. In terms of the lymph nodes
between segments and between pulmonary
lobes, sampling and frozen pathological exami-
nation must be completed at the same time in
the operation.

Lung segment treatment methods

A. The anatomical bases of pulmonary segmen-
tectomy were as follows. a. Lung segments
contained the branches of pulmonary segmen-
tal bronchi and their associated lung tissues.
b. The right lung contained 10 segments, and
the left one consisted of 8 segments. c. Each
lung segment contained its blood supply sys-
tem and bronchi distribution, while the other
two lung segments shared the same vein.

B. The anatomical technique of pulmonary seg-
mentectomy was as follows. Each lung seg-
ment contained a relatively separate set of
functional units, its blood supply system, and
bronchiole branches. Dissection and excision
techniques were effective in necropsy surgery.

C. The sequence of pulmonary segmentecto-
my was as follows. Similar to conventional tho-
racoscope-guided pulmonary lobectomy, the
anatomic operation was performed from pul-
monary root blood vessels distally. After the
blood supply of each lung segment was deter-
mined, pulmonary veins were treated at first.
Next, pulmonary coronary arteries and bronchi
were treated. Finally, all lung tissues were dis-
sected according to the scope of lung seg-
ments. In some cases, pulmonary veins might
be treated together with lung tissues.

Am J Cancer Res 2023;13(11):5138-5150
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D. The questions about the postoperative
approach to lung segment dissection were as
follows. During the root of the lung, segments
were dissected, and the anatomical operation
might be proceeded step by step from one
direction or different positions because of the
difficulty of postoperative operation. After that,
the anatomy occurred in deeper positions to
dissect and expose the tissue structures and
boundaries of each layer in lung segments suc-
cessively. Besides, the postoperative approach
was selected for various lung segments and
actual situations without fixed positions. The
final goal was to facilitate postoperative opera-
tion to reduce postoperative time. According
to people’s experience, the anatomy of dorsal
and lingual segments of double lower lobes
was relatively stable with little change. Con-
sequently, excision was convenient. During the
actual postoperative operation, the common-
est pulmonary segmentectomy is left lingual
segmentectomy and bilateral lower dorsal seg-
mentectomy. The second most commonest one
is left inherent upper lobectomy and basal seg-
mentectomy. Anterior and posterior left upper
lobectomy is rarely utilized, but it is still techni-
cally effective. Nevertheless, single basal seg-
ment resection of the upper and lower lobes is
relatively seldom applied.

Statistical analysis

An excel data sheet was created to input into
patient data. SPSS 25.0 software was employ-
ed to conduct the statistical analysis of data.
All measurement data were denoted by mean *
standard deviation. The means between multi-
ple groups were compared by least significant
difference (LSD) in the one-factor analysis of
variance. P<0.05 indicated that the differences
revealed statistical differences. t-test or Z test
was adopted. Enumeration data were tested by
aptitude test or Fisher accurate probability test.
Influencing factors were analyzed by logistic
regression analysis. Odds ratio (OR) values and
95% confidence interval (Cl) were calculated
and all test levels were a=0.05.

Results
General data

A total of 312 patients were included in the
research and performed thoracoscope-guided
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pulmonary lobectomy and systematic lymph
node dissection or sampling. According to the
severity of the disease, they were divided into a
high-risk group (G1) and a conventional group
(G2). A total of 137 cases in the high-risk group
received thoracoscope-guided anatomical pul-
monary segmentectomy and systematic lymph
node dissection. A total of 175 patients in the
conventional risk group received thoracoscope-
guided pulmonary lobectomy and systematic
lymph node dissection. In the high-risk group,
the number of male patients (73 cases) was
larger than that of female patients (64 cases).
In contrast, the number of female patients (92
cases) was larger than that of male patients
(83 cases) in the conventional group. The dif-
ferences indicated statistical meaning (P<
0.05). The average age of the patients in the
high-risk group reached 60.8+10.3, and that in
the conventional group amounted to 58.9%
10.1. The proportion of the right lesions among
the patients in the two groups was relatively
higher, and the differences showed statistical
meaning (P<0.05). In contrast to that in the
high-risk group, T staging in the conventional
group was superior, and the differences dem-
onstrated notable statistical meaning (P<0.01)
(Figure 4).

Comparison of position of pulmonary lobes
and histological classification

The data on pulmonary lobes and histological
classification of lymph node dissection am-
ong the patients in the two groups were col-
lected. In the high-risk group, the proportion of
the right upper lobe (RUL) was the highest (51
cases, 37.2%) and that of the right middle lobe
(RML) was the lowest (10 cases, 7.3%) among
RUL, RML, right lower lobe (RLL), left upper lobe
(LUL) and left lower lobe (LLL). The proportions
of RUL and RML in the conventional group
were also the highest (67 cases, 38.3%) and
the lowest (17 cases, 9.7%), respectively. In
terms of tissue credit type, the proportion of
AD in the high-risk group was very high (108
cases, 78.8%), while that of squamous cell car-
cinoma (SQ) was low (19 cases, 13.9%). The
proportion of the rest of the other types was
7.3% (10 cases). The tissue credit type in the
conventional group was similar to that in the
high-risk group (Figure 5).
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A Gender comparison between the two groups
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Figure 4. Comparison of general data on patients. A. Showed the gender
comparison between the two groups. B. Displayed the comparison of ages

between the two groups. C. Pre-
sented the comparison of the lo-
cation of lesions between the two
groups. D. lllustrated the compari-
son of the T period between the
two groups. * indicated that the
differences demonstrated statisti-
cal meaning (P<0.05). ** suggest-
ed that the differences showed re-
markable meaning (P<0.01).

Analysis of risk factors of
lymph node metastasis

The relevant factors with P val-
ues less than 0.1 (gender, age,
position, T staging, and lymph
node resection methods) were
included for further analysis. T
staging was a categorical vari-
able. According to the above
results, the proportion of the
emergence of G1 lymph node
metastasis at the Tis/T1 stage
was the lowest. Hence, Tis/T1
stage was selected as the ref-
erence variable. The multivari-
ate analysis demonstrated th-
at tumor T staging and lymph
node dissection were the inde-
pendent risk factors of all lung
carcinoma combined with G1
lymph node metastasis (the
factors with OR greater than 1
were called risk factors, and
those with OR less than 1 we-
re called protective factors)
(Figure 6).

In T staging, the proportion of
the emergence of G1 lymph
node metastasis in the Tis/T1
group was the lowest. After
the patients participating in
the experiment were tracked
and visited, the proportion of
Gl lymph node metastasis in
cancer patients with different
histological subtypes was re-
corded and sorted out. Hence,
it was set as the reference vari-
able. Among the subtypes of
histological classification, the
proportions of the emergence
of Gl lymph node metastasis
among atypical adenomatous
hyperplasia (AAH), adenocarci-
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Figure 5. Comparison of the position of lung lobes and tissue credit type.
A. Showed the comparison of the position of lung lobes between the two
groups. B. Displayed the comparison of tissue credit type between the two
groups.

Analysis of independent risk factors in G2 group
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.
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Figure 6. Analysis of independent risk factors of the patients in the G2 group.
* indicated that the differences suggested statistical meaning (P<0.05). **
revealed that the differences demonstrated remarkable meaning (P<0.01).

noma in situ (AIS), micro-invasive adenocarci-
noma (MIA), LPA, APA, and PPA were the lowest,

and the differences demon-
strated evident statistical me-
aning (P<0.01) (Figure 7).

The result of histological clas-
sification was set as the re-
ference variable. According to
the multivariate analysis, the
invasive AD and lymph node
dissection with micro-papilla
and solid components in T
staging and lung AD cells we-
re the independent risk fac-
tors of all lung AD combined
with G2 lymph node metasta-
sis (Figure 8).

Evaluation of adverse progno-
sis after surgery

There were no intraoperative
or postoperative deaths dur-
ing the operation. Thoracic
duct retention time, 1, 2, 3,
4, and 5-year survival rate,
postoperative recurrence ra-
te, and postoperative compli-
cation (air leak, atrial fibrilla-
tion, serious drainage, pneu-
monia, subcutaneous emphy-
sema, empyema, myocardial
infarction, and stomal leak)
were recorded and analyzed
in detail, as demonstrated
in Figure 9 below. The 5-
year survival rate, disease-
free survival, and postopera-
tive recurrence rate among
the patients in the two groups
all revealed no obvious sta-
tistical differences (P>0.05).
The 5-year survival rate of pa-
tients with stage | lung cancer
after surgery was 76% to
94%. The 5-year survival rate
of patients with stage | to i
lung cancer after surgery was
similar to that of traditional
thoracotomy, slightly better
than traditional thoracotomy,
indicating that video-assist-
ed thoracoscopic surgery had

better therapeutic effects than traditional tho-
racotomy (Figure 9).
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Comparison of histological classification in two group
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Figure 7. Comparison of histological classification between the two groups. * indicated that the differences sug-
gested statistical meaning (P<0.05). ** demonstrated that the differences revealed significant meaning (P<0.01).
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Figure 8. Analysis of independent risk factors of histological classification
among patients in the G2 group. * indicated that the differences suggested
statistical meaning (P<0.05). ** demonstrated that the difference revealed

dramatic meaning (P<0.01).

Discussion

According to Pneumonia and Global TNM
Staging Criteria 2013 released by Union for
International Cancer Control (UICC), pneumonia
was divided into different stages from O to iv.
Stage O is carcinoma in situ, while stage iv is
pneumonia with long-distance movement. NS-
CLC patients at stages IA, IB, lIA, and IIB are
treated mainly with surgical medicine. 50% to
80% of the patients can survive for 5 years [23-
25]. Among the cases with NSCLC, about 40%
of the patients are at stages IlIA and IlIB when
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the disease is detected. Al-
though the lesions at the sta-
ge become severe, the lesions
still aggregate in the thoracic
cavity without distant meta-
stasis. Consequently, the fea-
sibility of surgical operation on
patients with small cell lung
carcinoma varies from stage to
stage. There is an opportunity
of selecting surgical treatment
for NSCLC patients at stage
Histology 2 IlIA, but the risk of recurrence
is extremely high and the
B-year survival rate reaches
only 10% to 30% [26-28]. The
majority of NSCLC patients at
stage llIB are advised not to
select surgical treatment. In-
stead, they need to receive
second adjuvant radiotherapy and chemothera-
py. After the cancer reduction period, surgical
therapy can be reconsidered. Therefore, NSCLC
patients at stage Ill are often treated with indi-
vidual comprehensive methods, including sur-
gical treatment, radiotherapy, intraoperative
supporting chemotherapy, postoperative che-
motherapy, and various combination therapies.
Because the lesions of NSCLC patients at sta-
ge iv move for a long distance, radical surgical
excision can’'t be performed. In this case, adju-
vant chemotherapeutic and radiotherapeutic
patient ablation, cystoma freezing, targeted
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Figure 9. Evaluation of postoperative effects between the two groups. A. Showed the incidence of complications

among patients. B. Displayed the assessment of the

therapy, immune therapy, and palliative the-
rapy could be carried out [29-31]. However,
the scope of early pneumonia suitable for pul-
monary segmentectomy was limited to periph-
eral thyroid nodule diameter equal to or less
than 2 cm by the indication proposed by
National Comprehensive Cancer Network (NC-
CN). In the pneumonia TNM staging system of
UICC 2013, bronchial pneumonia of stage
TlaNOMO (stage IA) was identified [32, 33].

A key focus on lymph node dissection is wheth-
er it increases surgical complications. In sever-
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5-year survival rate among patients.

al randomized controlled trials (RCT), the dif-
ferences between lymph node dissection and
sampling were investigated. All the included
patients received thoracoscope-guided pul-
monary lobectomy combined with systematic
lymph node dissection or sampling. Among the
data without propensity score matching, the
operation time in the thoracoscope-guided
lymph dissection group was longer than that in
the lymph node sampling group with more
drainage volume, longer hospitalization, and a
greater number of excised lymph nodes and
stations. Nonetheless, the data on the patients
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included in the two groups were not fully mat-
ched because the study was not an RCT. In the
lymph node dissection group, the proportion of
males was higher with higher T staging and N
staging. In addition, the proportion of non-AD
patients (SQ, adenosquamous carcinoma, large
cell pneumonia, pleomorphic carcinoma, carci-
noid, and lymphoepithelioma-like carcinoma)
was higher. The proportion of AD with micro-
papilla and solid components was relatively
higher among lung AD. Based on the propensity
score matching, there were no statistical differ-
ences in gender and T staging between the two
groups. However, N staging and cytology clas-
sification of the two groups were not compar-
ed because they usually had more significant
impacts on prognostic staging without direct
correlation with operation difficulty and com-
plications. The research was a non-RCT. The
inclusion criteria for the lymph node dissec-
tion group were ground glass-like nodules with
dense nodules or solid components greater
than 50%. The inclusion criteria of the lymph
node sampling group were ground glass-like
nodules with pure ground glass-like nodules
and solid components less than 50%. Due to
the differences in inclusion criteria, N staging
in the lymph node dissection group was un-
doubtedly superior to that in the lymph node
sampling group. Besides, the proportion of
invasive AD containing micro-papilla and solid
components in lung AD cell subtypes was also
obviously higher than that in the lymph node
sampling group. If N staging and cytology clas-
sification are also matched, the final matched
data will be decreased and the inspection
effectiveness will also remarkably decline.

The comparison of 137 patients performed
with anatomical pulmonary segmentectomy in
a high-risk group and 175 patients receiving
pulmonary lobectomy in a conventional group
indicated that the postoperative complications,
including cerebral hemorrhage, persistent air
leak, hemoptysis, lung dilation dysfunction,
and postoperative cardiac arrhythmia in the
anatomical pulmonary segmentectomy group
were common. Those in the thoracoscope-
guided pulmonary lobectomy group were re-
duced. In addition, no cerebral hemorrhage
and conversion to thoracotomy occurred dur-
ing the treatment. During the treatment of the
patients in the thoracoscope-guided anatomi-
cal pulmonary segmentectomy group, the num-

5148

ber of cases of cerebral hemorrhage was small-
er than that in the pulmonary lobectomy group.
Consequently, the number of patients suffering
from postoperative trauma was significantly
decreased. The postoperative thoracic duct
retention time, general drainage volume, and
hospitalization time in the thoracoscope-guid-
ed anatomical acute pulmonary segmentecto-
my group were all inferior to those in the pul-
monary lobectomy group. As a result, the
patients recovered more quickly after the oper-
ation than those in the pulmonary lobectomy
group. What’s more, the number of dissected
lymph nodes in the two groups was similar, but
the comparison of total early recurrence, per-
centage of mortality, and the survival rate in
recent 5 years between the two groups all dem-
onstrated no statistically significant differenc-
es. Based on the above results, thoracoscope-
guided pulmonary segmentectomy showed
significant therapeutic effects on NSCLC-aged
high-risk patients at stage IB with minor trau-
ma, high safety, and apparent long-term effica-
cy. Lesions were excised completely and nor-
mal lung tissues were preserved to a large
extent, which realized the rapid recovery after
laparoscopic minimally invasive surgery. Tho-
racoscope-guided pulmonary segmentectomy
was the best treatment method for this kind of
middle-aged and elderly patients with small-
cell lung cancer. For early aged patients and
lung cancer patients, especially for those with-
out complete lung functions or to be performed
with a second thoracotomy but intolerant of
pulmonary lobectomy, the surgery was very
likely to be performed as a standard surgical
approach to the surgical diagnosis of the
patients with early pulmonary nodule tumor.

Conclusion

Thoracoscope-guided lymph node dissection
could improve the detection rate of lymph node
metastasis. For lung AD patients with T staging
greater than T1 or with micro-papilla or solid
components, lymph node dissection could
offer more accurate pathological staging. Ana-
tomical pulmonary segmentectomy combined
with systematic lymph node dissection should
be adopted to treat aged high-risk NSCLC pa-
tients at an advanced stage (pT state >2 cm, <3
cm), which could not only ensure the complete
excision of lesions, but also preserve normal
lung tissues to the maximum extent with little
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trauma, high safety, rapid postoperative recov-
ery, and clear long-term efficacy.
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