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Abstract

Objective: To observe the short-term clinical effect of pulmonary wedge resection in the treatment of
primary Non-Small Cell Lung Cancer (NSCLC) and its effect on levels of anti-survivin antibody,
Hsp90α and CEA in serum of patients.
Methods: 32 cases of elderly patients with stage Ia non-small cell lung cancer were treated with
thoracoscopic pulmonary wedge resection from January 2013 to January 2016, and 32 cases of healthy
subjects were enrolled as control group. The patient's surgical indicators and the relapse after surgery
were followed. The levels of anti-Survivin antibody, Hsp90α and CEA in the serum of the two groups
before surgery were compared; the levels of anti-Survivin antibody, Hsp90α and CEA before and after
the operation in the serum of the patients were compared.
Results: The operation time was 38~98 min, with an average of 71.7 ± 13.2 min. Intraoperative blood
loss was an average of 113.2 ml. No open chest surgery cases. Postoperative pulmonary infection
occurred in 4 cases. The levels of anti-survivin antibody, Hsp90α and CEA in the serum of the
observation group before surgery were significantly higher than those in the control group (P<0.05). The
anti-survivin antibody, Hsp90α and CEA levels in serum of patients after surgery were significantly
lower than those before operation (P<0.05). The three indexes of patients with recurrent metastases were
significantly higher than those without recurrence and metastasis (P<0.05).
Conclusion: Pulmonary wedge resection is effective in the treatment of elderly patients with stage Ia
Non-Small Cell Lung Cancer (NSCLC). The levels of anti-Survivin antibody, Hsp90α and CEA in serum
after operation are significantly decreased.
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Introduction
Lung cancer is one of the most common malignant tumors, the
incidence was in the first in men, and accounted for the second
in women. At the same time lung cancer is also one of
malignant tumors with the fastest growing mortality [1]. Non-
small cell lung cancer accounts for nearly 80% of lung cancer,
pathological types, including squamous cell carcinoma,
adenocarcinoma, etc., and has slower development and spread
relative to small cell carcinoma [2]. Surgical treatment is the
preferred and main treatment for non-small cell lung cancer
[3]. For lung cancer surgery, lobectomy is the standard method.
However, lobectomy has large trauma, and does harm to lung
function, so wedge resection as a less invasive way attracts
more and more attention [4]. Resection of the tumor and
adjacent lung tissue with wedge resection is used as a palliative
replacement surgery for the treatment of lung cancer. At

present, with the increase of aging and environmental
pollution, the incidence of advanced and non-small cell lung
cancer increased, the demand for minimally invasive and
retained lung function is increasing, wedge resection gradually
become a radical surgery for stage I non-small cell lung cancer
[5]. The markers of lung cancer tumor includes Survivin
antibody, heat shock protein 90α (Hsp90α) and
Carcinoembryonic Antigen (CEA), the present study was
focused on the application value of the diagnosis of lung
cancer and early screening, while the effect of surgery on them
is less [6]. In order to study the curative effect of pulmonary
wedge resection in the treatment of elderly patients of stage Ia
non-small cell lung cancer and the effect on survivin antibodies
Hsp90α and CEA of patients. The patients with stage Ia non-
small cell lung cancer treated with wedge resection in recent 3
years in our hospital were observed for the effect of treatment
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and detected for the changes of tumor markers in serum. Here
the report is as follows.

Materials and Methods

Clinical data
32 patients with stage Ia non-small cell lung cancer treated in
our department from January 2013 to January 2016 were
enrolled, including 20 males and 12 females, aged 70~78 y
with an average of 74.8 ± 3.2, 12 cases of adenocarcinoma, 17
cases of squamous cell carcinoma and 3 cases of squamous cell
carcinoma. Pulmonary wedge resection was performed in all
the subjects. Inclusion criteria: 1. diagnosis of non-small cell
lung cancer based on imaging, histopathology and other data.
2. The TNM stage of lung cancer is stage Ia. 3. The patient
signed the informed consent. 4. Age ≥ 70 y old. Exclusion
criteria: 1. patients with serious circulatory system and liver
and kidney diseases. 2. The staging of lung cancer ≥ stage Ib.

Operation method
The tracheal intubation combined with venous complex
general aenesthesia, and also with surgical minimally invasive
thoracoscopic resection was employed for wedge section. After
fast pathological examination, if diagnosed as non-small cell
lung cancer, the lung lobe with the tumor will be resected, and
the hilar and mediastinal lymph nodes on the same side will be
cleaned systematically. Close the wound and place closed
drainage tube after operation.

Observation index
1. The operation time, blood loss, postoperative infection rate,
postoperative 1D drainage and hospitalization time were
recorded. 2. The Survivin antibody, Hsp90α and CEA levels
were recorded before and 3 d after operation. 3 ml peripheral
venous blood from patients and healthy controls were taken at
the corresponding time points. After coagulation, 2000 r/min
centrifugation for 10 min, serum was separated and stored at
-80°C. Survivin antibodies and Hsp90α were detected by
Enzyme-Linked Immunosorbent Assay (ELISA) (Bole Life
Science Development Co Ltd, Beijing) and double enzyme
linked immunosorbent assay (Huyu biological Co., Ltd.
Shanghai), the inspection process is carried out according to
instructions. The ELISA method was performed using a
multishannk 3 automatic enzyme immunoassay instrument.
CEA was detected by electrochemiluminescence immunoassay
(Huaketai Biotechnology Co. Ltd. Beijing), detection process
is followed with the instructions. The radioimmunoassay uses
the fully automated chemical immunoassay system for analysis
(Abbott Company, USA).

Statistical method
Observation data were analysed by SPSS18.0, and two groups
of measurement data were present as mean ± standard
deviation, and t-test was adopted. P<0.05 means the difference
is statistically significant.

Results

Operation situation
No death occurred during perioperative period, the average
operation time was 38~98 min, with the average of 71.7 ± 13.2
min, the amount of blood loss was 136.2 ± 32.7 ml, and there
was no thoracotomy. 2 cases had postoperative pulmonary
infection, and were cured after symptomatic treatment. The
average flow rate 1 d after operation was 295.7 ± 45.4 ml, the
average postoperative drainage volume was 792.4 ± 186.2 ml,
and the average duration of hospitalization was 6.4 ± 3.1 d.

Comparison of survivin antibody, Hsp90α and CEA
levels between the operation group and the healthy
control group before surgery
The levels of serum survivin antibody, Hsp90α and CEA in the
operation group were significantly higher than those in the
healthy control group (P<0.05), as shown in Table 1.

Table 1. Comparison of survivin antibody, Hsp90α and CEA levels
between the operation group and the healthy control group before
surgery (x̄ ± s).

Groups n Survivin antibody
(pg/ml)

Hsp90α (μg/L) CEA (μg/L)

Operation
group

32 52.1 ± 28.7 250.2 ± 120.7 11.2 ± 4.1

Control group 32 9.5 ± 3.2 41.5 ± 7.4 2.3 ± 1.1

t / 8.345 9.763 11.860

P / <0.001 <0.001 <0.001

Comparison of survivin antibody, Hsp90α and CEA
levels before and after operation
The levels of serum survivin antibody, Hsp90α and CEA in
patients after operation were significantly lower than those
before operation (P<0.05) (Table 2).

Table 2. Comparison of survivin antibody, Hsp90α and CEA levels
before and after operation (x̄ ± s).

Time n Survivin antibody
(pg/ml)

Hsp90α (μg/L) CEA (μg/L)

Before
surgery

32 52.1 ± 28.7 250.2 ± 120.7 11.2 ± 4.1

After surgery 32 20.5 ± 13.2 122.4 ± 47.3 6.3 ± 2.1

t / 5.659 5.577 6.017

P / <0.001 <0.001 <0.001

Comparison of recurrence and the levels of survivin
antibody, Hsp90α and CEA in the patients after
surgery
As shown in Table 3, the patients were followed up for 14~50
months, and 5 cases of recurrence and 3 cases of metastasis.
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The levels of Survivin antibody, Hsp90α and CEA in patients
with recurrence and metastasis were significantly higher than
those without recurrence or metastasis.

Table 3. Comparison of the levels of survivin antibody, Hsp90α and
CEA between the patients with recurrence and metastasis and the
patients without recurrence or metastasis (x ̄ ± s).

Time n Survivin antibody
(pg/ml)

Hsp90α (μg/L) CEA (μg/L)

Recurrence
group

8 29.1 ± 18.4 161.3 ± 79.5 8.3 ± 3.2

Non-recurrence
group

24 17.5 ± 7.8 105.4 ± 34.3 5.7 ± 1.9

t / 5.659 5.577 6.017

P / <0.001 <0.001 <0.001

Discussion
Lung cancer is one of malignant tumors with the highest
incidence of mortality in clinical in the world, the number of
deaths caused by lung cancer was the most in all the cancers.
In our country, deaths caused by lung cancer accounted for
22.7% of all cancer patients [7]. In recent years, with the
process of industrialization and urbanization, China's aging
trend has become increasing, and smoking rates remain high,
the incidence of lung cancer among elderly people is also
increasing, leading to an annual growth of 27% [8]. Nearly
70% of lung cancer is Non-Small Cell Lung Cancer (NSCLC),
characterized by a low degree of deterioration and a slow
progression in the course of the disease. It is easy to develop
micrometastasis at the time of advanced detection. Therefore,
the early detection and early treatment of non-small cell lung
cancer is the key to the success treatment and to prevent the
progression of the disease. For the early diagnosis of cancer,
tissue biopsy is an invasive examination, and restricted by
many factors, while imaging is more expensive, and the small
lesions is difficult to be found, so the serum tumor markers
become a convenient, cheap and reproducible means of
screening for early lung cancer. For early NSCLC, surgery is
still the preferred mean [9]. Surgical procedures must be
accompanied by trauma and impairment of lung function. With
the increase of aging, the incidence of non-small cell lung
cancer in elderly patients is increased, who cannot tolerate
surgery loss and the impairment of lung function, it is
necessary to find a more suitable operation to improve the
quality of life of patients after surgery. Wedge resection is used
to resect only the tumor and adjacent lung tissue, and has
minimal impact on lung function. It is now being used more
and more in the surgical treatment of elderly patients with early
NSCLC. Lung cancer tumor markers includes Survivin
antibody, Hsp90α and CEA, the present study was focused on
the application value of the diagnosis of lung cancer and early
screening, while the effect of surgery on them is less.

In this study, no death occurred during perioperative period,
the average operation time was 40~97 min, with the average of
71.7 ± 13.2 min, the amount of blood loss was 136.2 ± 32.7 ml,

and there was no thoracotomy. 2 cases had postoperative
pulmonary infection, and were cured after symptomatic
treatment, indicating pulmonary wedge resection has the
advantages of shorter operation time, less damage and less
postoperative lung infection. The patients were followed up for
14~50 months, and 5 cases of recurrence and 3 cases of
metastasis. Although some studies have pointed out that the
lung resection range of wedge resection is small, which cannot
completely resect surgical margin and residual micrometastasis
of lymph node and increased risk of recurrence, but for the
elderly patients with lung cancer, too much emphasis on
radical surgery will increase the loss of lung function and
surgical trauma, may reduce the quality of life and shorten the
survival time. The advantage of pulmonary wedge resection is
that it can preserve healthy lung tissue in a large extent, reduce
operative complications and operative mortality, and improve
the recovery and quality of life in patients [10,11]. The levels
of serum survivin antibody, Hsp90α and CEA in patients
before surgery were significantly higher than those in healthy
controls, suggesting the three are effective tumor markers and
can be used in the early screening of NSCLC. The serum
survivin antibody, Hsp90α and CEA levels were significantly
lower in patients after operation than those before surgery, but
still higher than those in the healthy controls. The sruvivin
gene is not expressed in adult healthy tissues, but expressed in
malignant tumors [12,13]. After the wedge resection, the level
of serum survivin antibodies produced by the immune system
is reduced due to the removal of primary lesions. Hsp90α is an
active molecular chaperone in the tumor, is a recently
discovered biomarker of lung cancer, which is not only in
tumor tissues, and secreted into the extracellular, involved in
tumor invasion and metastasis [14,15]. After tumor resection,
the serum levels of Hsp90α also decreased; CEA as a sugar
protein expressed in tumors, is a broad-spectrum tumor marker
[16,17], resection of lesions could reduce the serum level of
CEA. At the same time, recurrence and metastasis in patients
with postoperative Survivin antibody, Hsp90 α and CEA were
significantly higher than that of non-recurrence and metastasis
in patients, indicating that the three can be used as good
indexes for monitoring and prognosis.

Therefore, in clinical practice, pulmonary wedge resection for
the treatment of elderly patients with early non-small cell lung
cancer is suitable for the patients who are not tolerable to the
loss of lung tissue, and there is no significant difference of
disease-free survival and overall survival compared with the
lobectomy patients [18,19]. The comparison of serum survivin
antibody, Hsp90α and CEA levels before and after surgery
demonstrated that the three levels were significantly higher
than those in the healthy population before surgery; and
pulmonary wedge resection can reduce levels of the three
tumor markers; the three levels in patients with recurrence and
metastasis were higher than those of non-recurrence patients.
All these indicate that serum survivin antibody, Hsp90α and
CEA can be used as good indicators of non-small cell lung
cancer screening, and may also become important prognostic
indicators after surgery. Since the sample size is small, more
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accurate conclusions need to be confirmed by multicenter
studies with large sample size.
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