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Abstract: Objective: This study aims to explore the application value of video-assisted mini-thoracotomy (VAMT) for
the treatment of lung cancer. Methods: Sixty patients with lung cancer were randomized into a control group which
received open pulmonary lobectomy and an observation group which received VAMT. The two groups of patients
were compared in terms of thoracotomy time, time of sternal closure, operative time, intraoperative blood loss,
postoperative hospitalization time, drainage tube indwelling time, the number and scope of lymph node dissection,
complications, recurrence and metastasis, as well as changes of endocrine hormones and inflammatory markers
before and after operation. The patients’ quality of life was evaluated according to the Functional Assessment of
Cancer Therapy-Lung (FACT-L) at 6 months after operation. Results: Compared with the control group, patients in
the observation group had significantly shorter thoracotomy time, time of sternal closure, operative time, drainage
tube indwelling time, postoperative hospitalization time and less intraoperative blood loss (P < 0.05), but there was
no significant difference in the number and scope of lymph node dissection between the two groups (P > 0.05).
On the 7th day after operation, the levels of cortisol (Cor), adrenocorticotropic hormone (ACTH), prostaglandin E2
(PGE2), C-reactive protein (CRP), tumor necrosis factor-o (TNF-a) and interleukin-6 (IL.-6) in the observation group
were significantly lower than those in the control group (P < 0.05). At 6 months after operation, the scores of physi-
cal, emotional, functional, social/family and additional conditions and the total scores of FACT-L in the observation
group were significantly higher than those in the control group (P < 0.05). Postoperative follow-up for 5-36 months
showed no recurrence or metastasis in patients. The incidence of complications in the observation group was
significantly lower than that in the control group (P < 0.05). Conclusion: VAMT for the treatment of lung cancer and
lymph node dissection has high safety and efficacy, with small trauma, little blood loss, small stress and fast post-
operative recovery.
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Introduction

According to the statistics of the International
Agency for Research on Cancer in 2012, China
had about 653,000 new cases and about
597,000 deaths of lung cancer, which has
become one of the diseases with the highest
mortality in the country [1]. Lung cancer is cur-
rently treated by surgery, radiotherapy, chemo-
therapy, targeted therapy and immunotherapy.
However, radiotherapy and chemotherapy have
over 30% incidence of complications, so the
patients treated by these therapies are seri-
ously injured [2]. Targeted therapy frequently
needs changes due to gene mutations in tu-
mor cells. Immunotherapy is rarely used due to
its uncertain short- and long-term efficacy.

Moreover, targeted therapy and immunothera-
py are expensive and difficult for patients to
afford. Therefore, surgery assisted by radiother-
apy and chemotherapy is mainly used for the
treatment of lung cancer, and curability and
functional protection should be considered in
the principle of surgical treatment [3, 4]. In
terms of curability, open pulmonary lobectomy
has been recognized as the standard surgery
for the treatment of lung cancer, but the pa-
tients undergoing it have large surgical injury,
slow postoperative recovery and many compli-
cations [5].

With the development of minimally invasive tho-
racic surgery and thoracoscopic surgery, video-
assisted thoracoscopic surgery (VATS) has be-
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en gradually applied to the treatment of lung
bulla [6], rib fracture [7] and traumatic hemo-
pneumothorax [8]. Patients undergoing VATS
have small surgical trauma, slight pain, small
lung injury and fast postoperative recovery.
Video-assisted mini-thoracotomy (VAMT) has
been gradually applied to the clinical treatment
of lung cancer in recent years [9, 10], but its
safety and thoroughness for the treatment of
malignant tumors remain controversial [11,
12]. Therefore, the application value of VAMT
for the treatment of lung cancer was explored
in this study, to provide references for ap-
plication.

Materials and methods
General information

Sixty patients with lung cancer treated in The
Second People Hospital of Dezhou from May
2015 to March 2018 were randomized into
the control and observation groups (n = 30 for
each group) according to random number table.
Inclusion criteria: (1) Patients confirmed with
primary lung cancer by chest CT, abdominal
ultrasound and postoperative pathological ex-
amination; (2) patients with a tumor diameter
< 5 cm and TNM staging of below llb [13]; (3)
patients with good general condition, those
who had indications for pulmonary lobectomy;
(4) patients who had signed an informed con-
sent form. Exclusion criteria: (1) Patients com-
plicated with cardiopulmonary insufficiency,
coagulation disorders, immune dysfunction
and infections, those who were intolerable to
surgery and anesthesia; (2) patients with pe-
ripheral infiltration or distant metastasis, those
who could not undergo radical operation; (3)
patients who had received radiotherapy and
chemotherapy before operation; (4) patients
with poor compliance and mental disorders,
which affected efficacy evaluation. This study
was reviewed and approved by the Medical
Ethics Committee of The Second People Hos-
pital of Dezhou.

Therapeutic methods

The patients were treated with combined intra-
venous anesthesia and a double-lumen tube
for one-lung ventilation, under a position on the
unaffected side, a dorsal elevated position and
a Jackknife’s position. Patients in the control
group were treated with open pulmonary lobec-
tomy. A 15-20 cm incision was made at the 4th
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and 5th intercostal space in the midaxillary line
of the posterior-lateral affected chest, with
muscle groups such as latissimus dorsi and
serratus anterior cut off. After the scalpel
entered the chest from the intercostal space
to open the lungs, pulmonary lobectomy and
lymph node dissection were carried out. Pa-
tients in the observation group were treated
with VAMT. An incision of about 1.5 cm was
made at the 7th or 8th intercostal space in the
midaxillary line and used as an observation
hole. An Olympus-us thoracoscope (Olympus
Optical Co., Ltd., Japan) was inserted through
Trocar (Covidien llc, USA) to probe the thoracic
cavity. The specific location of the major oper-
ating hole was determined after the determi-
nation of lesion location, mainly the 4th and
5th intercostal space for upper lobectomy or
the 5th and 6th intercostal space for lower
lobectomy. A 6-10 cm major incision for opera-
tion was made down along the selected inter-
costal space from the outer margin of latissi-
mus dorsi. After separation of adhesion, the
lesion position was probed through direct view
combined with the monitor. For undiagnosed
cases, the lesion was completely removed first,
and then pulmonary lobectomy was performed
after the cases were confirmed by rapid patho-
logical examination using frozen sections. Pul-
monary veins and arteries were treated in turn
before the incision was ligated with silk thread
and then sutured. Lymph nodes were system-
atically cleaned based on the scope of thora-
cotomy, and a TLS-B endoluminal stapler (Zhe-
jiang Tiansong Medical Instrument Co., Ltd.)
was used to close the bronchial stump. After
the resected lobe was taken out from the major
operating hole, hemorrhage was arrested, the
thoracic cavity was washed, and then the cath-
eter was inserted. Finally, the thoracic cavity
was closed.

The patients were admitted to ICU after opera-
tion and transferred to general wards after their
vital signs became stable and their ability of
expectoration was restored. The thoracic cath-
eter was withdrawn after the thoracic drainage
volume was less than 100 mL.

Outcome measures

(1). The thoracotomy time, time of sternal clo-
sure, operative time, intraoperative blood loss,
postoperative hospitalization time, drainage
tube indwelling time and the number of lymph
node dissection of patients in the two groups
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Engineering Co., Ltd. (3). The pa-

Table 1. Comparison of baseline information (X * sd) ) > .
: tients’ quality of life was evaluated
General information COI’TU‘S| group Observa_tlon t/x> Pvalue according to the Chinese version of
(n=30)  group(n=30) the Functional Assessment of Can-
Gender composition 0.278 0.598 cer Therapy-Lung (FACT-L) [14] at 6
Male 17 19 months after operation. The scale
Female 13 11 included physical, emotional, func-
Average age (year) 57.27 +8.72 57.34+8.91 0.031 0.976 tional, social/family and additional
BMI (kg/m?) 26.35+2.48 26.49+2.60 0.231 0.832 conditions. The former 4 aspects
Tumor size (cm) 347+123 322+119 0160 0.873 each included 5 items, while the
Lesion location 0.393 0.983 last one aspect included 6 items,
Left upper 12 1 with each item having 0-4 points.
The FACT-L score was the sum of
Left lower 2 3 . . .
Right upper s 9 the item scores included. The high-
) i er the FACT-L score was, the better
Right middle 2 2 the patients’ quality of life was. (4).
Right lower 6 5 During the follow-up for 5-36 mon-
TNM staging 1.221 0.748 ths, complications and recurrence
la 4 6 and metastasis were counted.
Ib 14 12
lla 7 5 Statistical methods
Ilb 5 7

Note: BMI, body mass index.
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Figure 1. Comparison of surgical conditions. Com-
parison between control group and observation
group, P < 0.001.

were observed and recorded. (2). Peripheral
venous blood was extracted from the patients
before and 7 days after operation to centrifuge
and separate serum. After that, chemilumines-
cent immunoassay (CLIA) was used to detect
endocrine hormones such as cortisol (Cor),
adrenocorticotropic hormone (ACTH) and pros-
taglandin E2 (PGE2), as well as inflammatory
markers such as C-reactive protein (CRP),
tumor necrosis factor-a (TNF-a) and interleu-
kin-6 (IL-6). The detection kits were purchas-
ed from Shenzhen New Industries Biomedical
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SPSS 21.0 was used for data analy-
sis. Independent t test was used for
the comparison of measurement
data such as thoracotomy time, time of sternal
closure and intraoperative blood loss, paired t
test for the comparison of Cor, ACTH and PGE2
in the same group before and after treatment,
x2 test for the comparison of count data such
as gender ratio and recurrence rate. P < 0.05
indicates a statistically significant difference.

Results
Comparison of baseline information

There was no significant difference between
the observation and control groups in gender
composition, age, tumor size, lesion location
and TNM staging (P > 0.05). More details are
shown in Table 1.

Comparison of surgical conditions

Compared with the control group, patients in
the observation group had significantly shorter
thoracotomy time, time of sternal closure, oper-
ative time, drainage tube indwelling time, post-
operative hospitalization time and less intraop-
erative blood loss (P < 0.05), but there was no
significant difference in the number of lymph
node dissection between the two groups (P >
0.05). More details are shown in Figure 1 and
Table 2.
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Table 2. Comparison of surgical conditions (X * sd)

Index of observations Control group (n = 30) Observation group (n =30) tvalue P value
Thoracotomy time (min) 21.38 £ 6.62 10.57 + 4.89 7.194 0.000
Time of sternal closure (min) 36.95 + 7.30 21.16 + 6.54 8.824 0.000
Operative time (min) 173.84 £ 36.31 154.05 + 27.98 2.365 0.021
Intraoperative blood loss (mL) 272.36 + 41.45 209.78 £ 56.71 4.880 0.000
Drainage tube indwelling time 6.36 £ 1.62 453 +1.46 4.596 0.000
Postoperative hospitalization time (d) 15.05 + 3.94 10.14 £ 2.75 5.597 0.000
Number of lymph node dissection
Left thorax 4.35 + 1.05 441 +1.12 0.214 0.831
Right thorax 6.60 + 1.22 6.74 +1.18 0.452 0.653
Table 3. Comparison of endocrine hormones (X + sd)
Index Time Control group (n = 30) Observation group (n =30) tvalue P value
Cor (ng/mL) Before operation 62.55 + 19.48 62.43 + 19.27 0.024 > 0.05
7 d after operation ~ 107.55 + 23.48™"" 91.49 + 16.51"" 3.065 <0.05
ACTH (ng/mL) Before operation 3.21+£1.79 3.13+1.52 0.186 > 0.05
7 d after operation 4,92 + 1,257 4,15+ 1.06™ 2.573 <0.05
PGE2 (pg/mL) Before operation 89.37 + 11.07 89.31 +10.22 0.022 >0.05
7 d after operation  213.92 + 26.74" 132.71 + 18.80" 13.608 <0.05

Note: Compared with the group before operation, “*P < 0.01, "**P < 0.001. Cor, cortisol; ACTH, adrenocorticotropic hormone;

PGE2, prostaglandin E2.

Table 4. Comparison of inflammatory markers (X + sd)

Index Time Control group (n = 30) Observation group (n = 30) tvalue P value
CRP (mg/L)  Before operation 7.60 + 1.93 754 + 1.85 0.123 >0.05
7 d after operation 16.45 + 2.62™ 12.38 + 2.24"" 6.467 <0.05
TNF-a (ng/L) Before operation 32.16 £ 2.09 32.58 £+ 2.17 0.763 > 0.05
7 d after operation 55.08 + 4.73"" 43.36 + 3.94™ 10.428 <0.05
IL-6 (ng/L) Before operation 29.83 + 7.86 30.04 + 8.05 0.102 > 0.05
7 d after operation 61.48 + 11.37" 41.29 +9.34™ 7.515 <0.05

kx

Note: Compared with the group before operation,
interleukin-6.

Comparison of endocrine hormones

On the 7th day after operation, the levels of
Cor, ACTH and PGE2 in the observation and
control groups were significantly higher than
those before operation (P < 0.05), but the lev-
els in the observation group were significantly
lower than those in the control group (P < 0.05).
More details are shown in Table 3.

Comparison of inflammatory markers

On the 7th day after operation, the levels of
CRP, TNF-ax and IL-6 in the observation and con-
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P < 0.001. CRP, C-reactive protein; TNF-a, tumor necrosis factor-«; IL-6,

trol groups were significantly higher than those
before operation (P < 0.05), but the levels in
the observation group were significantly lower
than those in the control group (P < 0.05). More
details are shown in Table 4.

Comparison of quality of life

At 6 months after operation, the scores of phys-
ical, emotional, functional, social/family and
additional conditions and the FACT-L score in
the observation group were significantly higher
than those in the control group (P < 0.05). More
details are shown in Table 5.
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Table 5. Comparison of quality of life (X + sd)

Physical Emotional

r
Group condition condition

Functional Social/family Additional
condition condition condition

Total scores

Control group (n = 30)

1553 +156 13.12+168 14.36+251 14.38+1.58 15.67+1.29 73.06+4.29

Observation group (n =30) 18.79+1.23 1758+ 1.14 1839+2.18 16.32+1.51 20.35+214 9143+3.71

tvalue 8.988 12.032
P value 0.000 0.000

6.639 4.862 10.258 17.740
0.000 0.000 0.000 0.000

Table 6. Comparison of complications (n, %)

control group, patients in the

Group Pneumonia Air

leakage infection

Control group (n = 30) 3(10.00) 2(6.67) 3(10.00)

Observation group (n=30) 1(3.33) 0(0.00)
X2 value 0.268 2.069
P value 0.605 0.150

Total observation group had signif-
incidence (%) icantly shorter thoracotomy
26.67 time, time of sternal closure,
6.67 operative time, drainage tube
4.320 indwelling time, postopera-
0.038 tive hospitalization time and

Follow-up and complications

Postoperative follow-up for 5-36 months sh-
owed no recurrence or metastasis in patients.
The incidence of complications in the observa-
tion group was significantly lower than that in
the control group (P < 0.05). More details are
shown in Table 6.

Discussion

One of the cancers with the highest incidence
and mortality in China is lung cancer, which is
mainly treated by pulmonary lobectomy at pres-
ent [15, 16]. During open pulmonary lobectomy,
a 15-20 cm incision is usually made to cut off
chest wall muscles, and ribs are opened and
even broken to fully expose the lobe to be
excised. This causes large trauma, much intra-
operative blood loss and intense postoperative
pain, as well as many complications [17, 18].
With the progress of minimally invasive surgery,
markedly effective VAMT has been widely used
in the treatment of lung cancer [19, 20]. It has
many advantages compared with thoracotomy
[21, 22]. (1) A major incision of only 6-10 cm is
needed for operation, and the patients’ chest
wall muscles are unnecessary to be cut off dur-
ing the operation with the significantly reduced
intraoperative blood loss. (2) There is no need
to cut off ribs, so the patients have slight post-
operative pain and short hospitalization time.
(3) TV images are used to directly see the tho-
racic cavity and cold light source is used for
intrathoracic illumination, so the operation is
quicker, safer and more convenient. The results
of this study showed that compared with the
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less intraoperative blood lo-
ss, but there was no signifi-
cant difference in the number and scope of
lymph node dissection between the two groups,
which is consistent with the results of Luo Guo-
jun et al. [23] and Li Jianrong [24]. This sug-
gests that the efficacy of VAMT is the same as
that of open pulmonary lobectomy, but patients
undergoing VAMT have significantly shorter
operative time and smaller trauma.

Stress indexes are important references for
evaluating surgical trauma, and large surgical
trauma leads to acute stress reaction of the
body. The larger the trauma is, the stronger the
stress reaction is [25, 26]. The hypothalamus-
pituitary-adrenal cortex axis, a main regulatory
pathway to cope with stress, is activated after
stress occurs. The pituitary releases a large
amount of ACTH, Cor and PGE2, the levels of
which significantly increase, thereby regulating
the immune function of the body [27, 28]. The
higher the levels of ACTH, Cor and PGE2 are,
the larger the trauma to the body is [29]. The
results of this study showed that on the 7th day
after operation, the levels of Cor, ACTH, PGE2,
CRP, TNF-& and IL-6 in the observation group
were significantly lower than those in the con-
trol group (P < 0.05). In a study on lung cancer
by Wang Huibin et al., the levels of ACTH, Cor,
IL-6 and CRP after VAMT were significantly
lower than those after open surgery [30], indi-
cating that VAMT causes smaller trauma. In
addition, postoperative pain is difficult to so-
Ive in thoracotomy. Surgical trauma stress can
lead to inflammation of surrounding tissues
and peripheral nerve injury, activate peripheral
nociceptors and phosphorylate neurotransmit-
ters, as well as increase the body’s sensitivity
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to nociceptive stimulus. As a result, neurons
are abnormally excited and then peripheral pa-
in sensation is enhanced [31, 32]. PGE2 is a
commonly used marker for evaluating stress
pain. The more intense the pain is, the higher
the PGE2 level is [33]. The results of this study
suggest that the patients’ pain is reduced after
VATS.

Postoperative follow-up for 5-36 months sh-
owed no recurrence or metastasis in patients.
According to the comparison of quality of life, at
6 months after operation, the scores of physi-
cal, emotional, functional, social/family and
additional conditions and the FACT-L score in
the observation group were significantly higher
than those in the control group, which shows
that postoperative rehabilitation in the obser-
vation group is superior to that in the control
group. The incidence of complications in the
observation group was significantly lower than
that in the control group, indicating the safety
of VAMT in the treatment of lung cancer.

Due to the small sample size and the short fol-
low-up time in this study, the long-term efficacy
and recurrence rate of VAMT in the treatment
of patients with lung cancer were not explor-
ed, which need further discussion. VAMT for
the treatment of lung cancer and lymph node
dissection has high safety and exact efficacy,
with small trauma, little blood loss, small str-
ess and fast postoperative recovery.

Disclosure of conflict of interest
None.

Address correspondence to: Weiwei Yang, Depart-
ment of Color Doppler Ultrasound Room, The Second
People Hospital of Dezhou, No. 55 Tiexifangzhi
Avenue, Dezhou 253000, Shangdong Province,
China. Tel: +86-0534-2488173; Fax: +86-0534-
2488173; E-mail: yangweiwei20x@163.com

References

[1]  All cancers estimated incidence, mortality and
prevalence of all cancers (excluding non-mela-
noma skin cancer) in 2012. J Natl Cancer Inst
2017; 109.

[2] Lao XF. Comparative study of clinical effect of
three-dimensional conformal radiotherapy and
intensity modulated radiotherapy combined
with chemotherapy for stage Ill non-small cell
lung cancer. The Practical Journal of Cancer
2013; 28: 423-426.

11804

[3] Xie D, Chen C, Jiang G. Evolution and develop-
ment trend of lung cancer surgical incision.
Zhongguo Fei Ai Za Zhi 2016; 19: 343-346.

[4] Zhou W, Zhang P. Principles and methods of
lymph node dissection in surgical treatment of
lung cancer patients. Zhongguo Fei Ai Za Zhi
2009; 12: 805-810.

[5] Qi FQ, Yuan TZ, Wu GS. Application of video-
assisted thoracoscopic lobectomy in elderly
patients with lung cancer and its effect on
metabolic response, pain stress and cardiopul-
monary exercise endurance. Chinese Journal
of Gerontology 2018; 38: 2353-2355.

[6] LiT, Mei XY, Xie MR, Wu XN, Zhang TC and Ma
DC. Clinical experience and contrasitive analy-
sis of single utility port video-assisted thoraco-
scopic surgery for pulmonary bullae resection.
Acta Universitatis Medicinalis Anhui 2016; 51:
699-702.

[71 Zhang XJ, Chen ZM, Zhang QS, Huang SE,
Deng M. Impact of lung volume reduction sur-
gery on inflammatory factors, pulmonary func-
tion and quality of life in patients with severe
chronic obstructive pulmonary emphysema.
China Journal of Endoscopy 2016; 22: 14-17.

[8] Huang XJ, Ma YN, Ren HY. Analysis of thera-
peutic efficacy between video-assisted thora-
coscopic surgery and thoracotomy in the tre-
atment of traumatic hemopneumothorax. Clin-
ical Research and Practice 2017; 2: 61-62.

[9] Zhang N, Ma LB, Wei L. Effect comparison be-
tween video-assisted mini-thoracotomy and
thoracotomy in the treatment of patients with
non-small cell lung cancer. Journal of Clinical
Medicine in Practice 2016; 20: 97-100.

[10] Zhang W, Wei Y, Jiang H, Xu J, Yu D. Video-as-
sisted thoracoscopic surgery versus thoracoto-
my lymph node dissection in clinical stage |
lung cancer: a meta-analysis and system re-
view. Ann Thorac Surg 2016; 101: 2417-2424.

[11] Han, Zhen D, Liu Z, Xu S, Liu S, Qin M, Zhou
S, Yu D, Song X, Li Y, Xiao N, Su C, Shi K. Surgi-
cal treatment for pulmonary tuberculosis: is
video-assisted thoracic surgery “better” than
thoracotomy? J Thorac Dis 2015; 7: 1452-
1458.

[12] Yang HX, Woo KM, Sima CS, Bains MS, Adu-
sumilli PS, Huang J, Finley DJ, Rizk NP, Rusch
VW, Jones DR, Park BJ. Long-term survival
based on the surgical approach to lobectomy
for clinical stage | nonsmall cell lung cancer:
comparison of robotic, video-assisted thoracic
surgery, and thoracotomy lobectomy. Ann Surg
2017; 265: 431-437.

[13] Yang LH, Ye B, Wei X. Interpretation of the lat-
est international TNF staging standard for lung
cancer (8th edition). Chinese Journal of Medi-
cine 2016; 51: 22-25.

[14] Wan CH, Zhang CZ, Song YL, Ren HX, Wang LX,
Ding LF. FACT-L scale for quality of life of lung

Int J Clin Exp Med 2019;12(9):11799-11805


mailto:yangweiwei20x@163.com

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

Video-assisted mini-thoracotomy for treatment of lung cancer

cancer patients. China Cancer 2000; 9: 109-
110.

Lai Y, Su J, Wang M, Zhou K, Du H, Huang J,
Che G. Classification and risk-factor analysis of
postoperative cardio-pulmonary complications
after lobectomy in patients with stage | non-
small cell lung cancer. Zhongguo Fei Ai Za Zhi
2016; 19: 286-92.

Yang F, Sui X, Chen X, Zhang L, Wang X, Wang
S, Wang J. Sublobar resection versus lobecto-
my in surgical treatment of elderly patients
with early-stage non-small cell lung cancer
(STEPS): study protocol for a randomized con-
trolled trial. Trials 2016; 17: 191.

Yang M and Cui MO. Application of painless
ward management model in patients undergo-
ing lobectomy for lung cancer. Journal of Qilu
Nursing 2017; 23: 61-62.

Weng YM, Cai SW, Liao HY, Zhang J, Li Y, Gu LJ.
Comparison of the efficacy of thoracoscopic
assisted and conventional thoracotomy in the
treatment of lung cancer. Journal of Sun Yat-
sen University (Medical Sciences) 2009; 30:
165-166.

Lu RJ. Study on the value of video-assisted tho-
racoscopic lobectomy in the treatment of lung
cancer patients. Guide of China Medicine
2016; 14: 158.

Oncel M, Sunam GS, Yildiran H. Video-assisted
thoracoscopic lobectomy for lung cancer. An-
nals of Thoracic Surgery 2017; 104:1760.
Toosi K, Velez-Cubian FO, Glover J, Ng EP,
Moodie CC, Garrett JR, Fontaine JP, Toloza EM.
Upstaging and survival after robotic-assisted
thoracoscopic lobectomy for non-small cell
lung cancer. Surgery 2016; 160: 1211-1218.
Blasberg JD, Seder CW, Leverson G, Shan Y,
Maloney JD, Macke RA. Video-assisted thora-
coscopic lobectomy for lung cancer: current
practice patterns and predictors of adoption.
Ann Thorac Surg 2016; 102: 1854-1862.

Luo GJ, Zhang L, Li ZD, Shi Y, Chen XB, Zhang
XY. Analysis of therapeutic effect of small inci-
son lobectomy assisted by thoracoscopy in the
treatment of lung cancer. Journal of Regional
Anatomy and Operative Surgery 2012; 21:
454-455,

Li JR. Effect observation of small incision lo-
bectomy assisted by thoracoscopy in the treat-
ment of lung cancer. Contemporary Medicine
2012; 09-05: 40-41.

11805

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

(33]

Wang HB, Li DF, Sun JT. The effects of thoraco-
scopic and open pulmonary lobectomy on trau-
matic stress reactions, T lymphocyte subsets
and pulmonary function. Practical Journal of
Clinical Medicine 2017; 14: 124-127.

Cao Y, Liu T, Wang PF. Comparison of the body
pain and trauma degree between uni-portal
and three-portal video-assisted thoracoscopic
surgery for the treatment of lung cancer. Jour-
nal of Hainan Medical University 2017; 23:
1095-1098.

Jackson JS, Knight KM, Rafferty JA. Race and
unhealthy behaviors: chronic stress, the HPA
axis, and physical and mental health dispari-
ties over the life course. Am J Public Health
2010; 100: 933-939.

Wang H, Wu XT, Xiong CZ. Overview of studies
on IL-1, IL-6, TNF and post-operative stress re-
sponse. Chinese Journal of Postgraduates of
Medicine 2007; 30: 73-75.

Zhu LH, Zhang XL, Cheng GH. Changes of se-
rum contents of cortisol and ACTH in patients
after operation. Journal of Radioimmunology
2007; 20: 210-212.

Chen HP, Huangfu BG, Cui JZ. Effects of video-
assisted thoracoscopic mini-incision lobecto-
my on visual analogue score of postoperative
pain and rehabilitation process in patients
with early non-small cell lung cancer. Chinese
Journal of Surgical Oncology 2019; 11: 57-59.
Juvany M, Guirao X, Oliva JC, Badia Pérez JM.
Role of combined post-operative venous lac-
tate and 48 hours C-reactive protein values on
the etiology and predictive capacity of organ-
space surgical site infection after elective
colorectal operation. Surg Infect (Larchmt)
2017; 18: 311-318.

Zhang L. Comparison of the effects of thora-
cotomy and minimally invasive radical resec-
tion of the metabolic response and pain stress
of patients. Chinese Journal of Clinical Oncol-
ogy and Rehabilitation 2016; 23: 569-571.
Ma W, St-Jacques B, Duarte PC. Targeting pain
mediators induced by injured nerve-derived
COX2 and PGE2 to treat neuropathic pain. Ex-
pert Opin Ther Targets 2012; 16: 527-540.

Int J Clin Exp Med 2019;12(9):11799-11805



