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Abstract: Objective: To explore the effects of comprehensive nursing care on recovery of respiratory function after 
thoracic surgery. Methods: A total of 86 patients with esophageal cancer (EC) who underwent thoracic surgery were 
recruited and randomly allocated into a control group (n=43) and an observation group (n=43). Patients in the 
control group received conventional care, and those in the observation group received comprehensive nursing care 
additionally, including preoperative psychological nursing, respiratory function training, pain expression guidance, 
sputum elimination guidance, postoperative nursing, as well as dietary guidance. Related indices between the two 
groups were compared after nursing. Results: In the observation group, postoperative pulmonary function and arte-
rial blood gas (ABG) were improved than those in the control group (P<0.05). Besides, lower St George’s Respiratory 
Questionnaire (SGRQ) score, shorter duration of chest tube indwelling, higher nursing satisfaction, and decreased 
complication rate were also demonstrated in the observation group (P<0.05). Conclusion: Comprehensive nursing 
care has a favorable clinical impact on the recovery of respiratory function after thoracic surgery. It speeds up the 
rehabilitation and improves the prognosis of patients, thus achieving positive nursing feedback.
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Introduction

Thoracic surgery is one of the most difficult and 
risky surgical operations. During the surgery, 
one-lung ventilation is often required, and the 
traction and compression of the tissues in the 
process of expanding the field of vision inevita-
bly cause injury and stimulation to bronchus, 
hilum, and lungs. Furthermore, respiratory fun- 
ction of patients with esophageal cancer (EC) is 
greatly affected by adverse symptoms of upper 
abdominal pain, vomiting, weakness, and chest 
tightness. Weakened respiratory function, cou- 
gh, limited lung recruitment is more likely to be 
induced by anesthesia and primary diseases 
[1, 2]. Besides, due to postoperative pain or 
other surgical stimuli, patients usually suffer 
from declined pulmonary function and are vul-
nerable to lung exudation, inflammation, infec-
tion, respiratory distress and other complica-
tions, which in turn prolong the recovery time 
and affect the quality of life (QOL) [3, 4].

Therefore, how to prevent postoperative pulmo-
nary complications of thoracic surgery is one of 

the key concerns of perioperative nursing [5]. 
There are reports that effective individual nurs-
ing is available for improving postoperative 
recovery, stabilizing respiratory state, as well as 
reducing complications [6, 7].

Taking the nursing procedure as the core and 
the systematic nursing management and re- 
sponsibility nursing as the means, this study 
explored the effects of comprehensive nursing 
care, a new nursing mode, on pulmonary and 
respiratory functions of patients with EC after 
thoracic surgery, and defined the perioperative 
nursing standard of thoracic surgery, so as to 
provide reference for effective nursing in- 
tervention.

Materials and methods

General data

In this prospective study, 86 patients with EC 
who underwent thoracic surgery in the First 
Affiliated Hospital of Xi’an Jiaotong University 
from January 2017 to December 2019 were 
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enrolled and allocated into a control group 
(n=43) and an observation group (n=43) by par-
ity. The control group received conventional 
care, and the observation group adopted com-
prehensive nursing care additionally. All the 
admitted patients signed informed consent 
form, and this study was approved by the Ethics 
Committee of the First Affiliated Hospital of 
Xi’an Jiaotong University.

Inclusion criteria

a. aged 18-60 years; b. diagnosed with EC; c. 
receiving thoracic surgery and nursing, and 
signing informed consent form; d. no wound 
infection before surgery; e, no other respiratory 
diseases or severe heart, liver, kidney and other 
organ diseases; e. surgical duration less than 3 
h.

Exclusion criteria

Patients refused to receive surgical treatment, 
or referred to another hospital before surgery; 
patients with preoperative pulmonary infection; 
patients with difficulty in normal communica-
tion or suffering from mental illness; patients 
requiring thoracoabdominal surgery.

Nursing methods

Patients in the control group were given con-
ventional care, including ward environment 
management, surgical incision, oral care, anti-
infection care, monitoring of oxygen inhalation 
and drainage devices, postoperative postural 
adjustment, and defecation and urination 
guidance.

On the basis of conventional care, the observa-
tion group adopted a comprehensive nursing 
mode additionally, covering the whole process 
from the admission to discharge. After admis-
sion, nurse-in-charge formulated nursing plan, 
nurse practitioner acted as person in charge, 
and nurses actively participated the whole pro-
cedure, including nursing plan, education plan, 
discharge plan, filling of nursing forms, as well 
as nursing quality control. Targeted manage-
ment was carried out. (1) Preoperative psycho-
logical nursing. Nurses carefully introduced 
surgical plan and replied all questions on 
rounds to relieve patients’ tension and anxiety 
and improve their compliance and confidence. 
(2) Respiratory function training. Patients were 
instructed to take deep breathing exercises 
slowly with balloons before surgery, 10-20 

times per group, 2 groups/day [8], and patients 
received abdominal and pursed-lips breathing 
training, 10-15 min/times, 3 times a day. (3) 
Pain expression guidance. One day before  
the surgery, nurses communicated with the 
patients who had difficulty in expressing the 
pain accurately to confirm their way of pain 
expression, for example, by gestures/eye con-
tact or using a numerical rating scale (NRS), so 
as to grasp the condition of patients and take 
corresponding measures. (4) Sputum elimina-
tion nursing. Patients with severe cough were 
guided to keep comfortable posture: lean for-
ward, take slow deep breaths, contract abdomi-
nal muscles as much as possible and cough 
continuously for 2-3 times while breath-holding, 
cough effectively to ensure expectoration. 
Atomization inhalation was carried out if neces-
sary, 3-4 times a day, 15-20 min each time, so 
as to facilitate sputum elimination [9]. (5) 
Postoperative nursing. Patients were placed in 
wards with soothing environment to distract 
their attention and relieve their anxiety and 
pain. Nurses made regular rounds every day to 
guide patients to change positions and prevent 
pressure sores. (6) Dietary guidance. Patients 
received nasogastric feeding in the first 3 days 
after surgery. Those with no adverse reactions 
and good recovery were gradually given high 
protein, high vitamin, high calorie, and digest-
ible food to ensure nutrition intake, and simul-
taneously took moderate exercise to facilitate 
rapid recovery. The two groups of patients con-
tinued their weekly telephone follow-up after 
discharge to monitor the diet, exercise, respira-
tory quality. And they were arranged for further 
consultation and assessment one month after 
discharge.

Outcome measures

Main outcome measures: Pulmonary function 
indices of patients 1 week after surgery, includ-
ing forced expiratory rate in the 1st second 
(FEV1%), forced vital capacity (FVC), FEV1/FVC, 
and peak expiratory flow (PEF); Arterial blood 
gas (ABG) indices of radial artery at the wrist 
before surgery and 3 days after surgery, includ-
ing partial pressure of oxygen (PaO2), partial 
pressure of carbon dioxide (PaCO2), and oxygen 
saturation (SaO2).

Secondary outcome measures: complications 
(thoracic infection, wound infection, lung infec-
tion); St George’s Respiratory Questionnaire 
(SGRQ) (lower score indicated higher QOL) and 
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duration of chest tube indwelling before sur-
gery and 1 month after surgery; satisfaction 
with nursing care. Incidence of complications = 
cases of complications/total cases × 100%.

Pulmonary function and ABG indices were 
detected with a pulmonary function tester 
(Master Screen IOS, Germany) and a hemody-
namic analyzer (ABL90-FLEX, Denmark), re- 
spectively, and the nursing satisfaction was 
measured by a self-made questionnaire grad-
ing general satisfaction, satisfaction, and dis-
satisfaction. Nursing satisfaction = (general 
satisfaction + satisfaction)/total × 100%.

Data processing

All the data in this study were systematically 
analyzed by SPSS17.0, in which the counting 
data (n, %) were processed by chi-square (χ2) 
test, the measurement data were expressed by 
mean ± standard deviation (

_
x  ± sd). The be- 

tween-group comparison was completed by 
independent t test, and the within-group com-
parison was conducted by paired t test. A value 
of P<0.05 was considered statistically sig- 
nificant.

Results

Patients with uncontrollable postoperative  
condition or serious complications, as well as 
those who required open thoracic surgery or 
lung resection, were treated as lost-follow-up 
patients. No intraoperative exclusion or lost-
follow-up occurred in this study.

Comparison of clinical data

Both groups of patients had different degrees 
of hypotension before surgery. Thoracoscopic 

surgery was adopted, and one-lung ventilation 
was used for general anesthesia, intercostal 
nerve block plus intravenous patient-controlled 
analgesia was used for postoperative analge-
sia. There was no significant statistical differ-
ence in sex, average age, body weight, body 
mass index (BMI), intraoperative blood loss, 
surgical duration and intraoperative blood 
transfusion volume (P>0.05), indicating a com-
parability, as shown in Table 1.

Comparison of pulmonary function indices

There was no significant difference in pulmo-
nary function indices (FEV1%, FVC, FEV1/FVC, 
and PEF) between the two groups before treat-
ment (P>0.05), which were remarkably reduced 
in the control group after treatment (P<0.05), 
FVC and FEV1/FVC in the observation group 
were significantly decreased (P<0.05). The indi-
ces of FVC, FEV1/FVC, and PEF in the observa-
tion group improved significantly compared wi- 
th the control group after treatment (P<0.05). 
There was a slight difference in FEV1%, but  
with no statistical significance (P>0.05), as 
shown in Table 2.

Comparison of ABG indices

There was no significant difference in ABG indi-
ces (PaO2, PaCO2, and SpO2) between the two 
groups before treatment (P>0.05), which were 
relatively stable in the observation group after 
treatment, and became worse in the control 
group (P<0.05). After treatment, the PaO2, 
PaCO2, and SpO2 in the control group were 
75.66±5.95 mmHg, 40.85±4.92 mmHg, and 
90.14±3.34%, respectively, and those in the 
observation group were 78.41±6.12 mmHg, 
38.23±3.79 mmHg, and 92.35±3.52%, indicat-

Table 1. Comparison of general clinical data
Group Control group (n=43) Observation group (n=43) t/χ2 P
Gender 0.195 0.659
    Male 27 25
    Female 16 18
Body weight (kg) 64.8±7.9 66.9±11.2 1.005 0.317
BMI (kg/m2) 20.5±3.3 22.1±4.2 1.964 0.0528
Intraoperative blood loss (mL) 273.53±59.32 260.25±65.81 0.983 0.329
Surgical duration (min) 147.54±20.35 139.44±28.93 1.502 0.137
Intraoperative blood transfusion volume (mL) 142.5±29.4 138.8±33.4 0.545 0.587
Average age (years) 46.7±5.8 48.1±8.4 0.899 0.371
Note: BMI: body mass index.
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ing a statistically significant difference in each 
index between the two groups (P<0.05), as 
shown in Table 3. Therefore, comprehensive 
nursing care was effective in improving the ABG 
indices of patients.

Comparison of postoperative QOL

There was no significant difference in preopera-
tive SGRQ score between the two groups 
(P>0.05). After postoperative care, the SGRQ 
score was significantly decreased in both 
groups (control group: t=5.760, P<0.001; 
observation group: t=8.279, P<0.001), and the 
observation group was lower than the control 
group (P<0.05). The duration of chest tube 
indwelling in the observation group was signifi-
cantly shorter than that in the control group 
after nursing (P<0.05), as shown in Table 4.

Comparison of complications

There were different proportions of postopera-
tive complications in both groups (as shown in 

Table 5). The total incidence in the observation 
group was significantly lower than that in the 
control group, 9.3% (4/43) vs 25.6% (11/43) 
(P=0.047), as shown in Figure 1.

Comparison of nursing satisfaction

Nursing satisfaction in the observation group 
was 93.0%, significantly higher than that in the 
control group (76.7%) (P<0.05), which indicat- 
ed that patients were satisfied with the quality 
of comprehensive nursing care, as shown in 
Table 6.

Discussion

EC surgery is complicated and traumatic, and 
has long anesthesia time. In addition, dyspha-
gia and massive secretions stimulated by gas-
tric tube intubation are likely to occur. Moreover, 
pulmonary tissue movement during surgical 
view expansion brings damages to hilum, bron-
chus, and respiratory tract, which is easy to 
cause postoperative complications such as tis-

Table 3. Comparison of ABG indexes

Group
PaO2 (mmHg) PaCO2 (mmHg) SpO2 (%)

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Control group (n=43) 80.84±4.72 75.66±5.95* 37.52±5.49 40.85±4.92** 92.73±3.84 90.14±3.34**

Observation group (n=43) 79.82±3.78 78.41±6.12 37.63±4.56 38.23±3.79 92.01±4.04 92.35±3.52
t 1.106 2.113 0.101 2.766 0.847 2.987
P 0.272 0.038 0.919 0.007 0.399 0.004
Note: * compared with before treatment, P<0.05; ** compared with before treatment, P<0.01; PaO2: partial pressure of oxygen; PaCO2: partial 
pressure of carbon dioxide; SaO2: oxygen saturation.

Table 2. Comparison of pulmonary function indices
Group Control group (n=43) Observation group (n=43) t P
FEV1%
    Before treatment 51.81±7.23 50.73±6.44 0.731 0.5467
    After treatment 47.81±5.24* 49.86±5.85 1.712 0.091
FVC (L)
    Before treatment 1.64±0.41 1.65±0.49 0.103 0.919
    After treatment 1.50±0.26* 1.61±0.24* 2.039 0.045
FEV1/FVC (%)
    Before treatment 57.73±3.42 58.83±3.51 1.472 0.145
    After treatment 52.23±3.16** 56.01±4.32** 4.631 <0.001
PEF (L/s)
    Before treatment 5.49±0.99 5.51±1.02 0.092 0.927
    After treatment 5.06±1.01* 5.41±0.44 2.083 0.040
Note: * compared with before treatment, P<0.05; ** compared with before treatment, P<0.01; FEV1%: forced expiratory rate in 
the 1st second; FVC: forced vital capacity; PEF: peak expiratory flow.
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sue infection, inflammation, and atelectasis, 
affecting the rehabilitation of patients, and 
even endangering life safety in severe cases 
[10, 11]. Therefore, how to prevent respiratory 
complications after thoracic surgery, especially 
after lung surgery, is one of the key issues con-
cerned by thoracic surgeons.

Effective nursing measures have posed very 
positive clinical effects on the reduction of 
complications and recovery of patients under-
going thoracic surgery, especially the recovery 
of postoperative respiratory and pulmonary 
functions [12-15]. Owing to the poor overall 

procedure, pertinence and standardization, 
conventional nursing cannot meet the patient’s 
expectations and clinical requirements [16]. In 
this study, new comprehensive nursing care 
measures, including psychological care, respi-
ratory tract care, respiratory function training, 
diet care, as well as postoperative guidance, 
were applied to treat EC patients undergoing 
thoracic surgery, in order to improve postopera-
tive respiratory function. Patients in the obser-
vation group who received targeted sputum 
elimination nursing and preoperative respirato-
ry training showed significantly improved post-
operative pulmonary function indices than 
those in the control group, suggesting the high 
clinical value of preoperative respiratory train-
ing and effective sputum elimination for the 
recovery of pulmonary function. Pehlivan point-
ed out that preoperative pulmonary rehabilita-
tion training is helpful to improve the postoper-
ative pulmonary function and recovery rate of 
lung transplant candidates undergoing open 
surgery, especially for elderly patients [17, 18]. 
Besides, we found that the preoperative inspi-
ratory muscle training had a significant impact 
on the ABG indices of patients, that is, PaO2 
and SpO2 in the observation group were higher 
than those in the control group, which may be 
due to the fact that the inspiratory muscle train-
ing contributed to the blood-oxygen exchange, 
and the improvement of lung function further 
promoted the difference of ABG indices. 
Karanfil also believed that effective preopera-
tive training could improve the homeostasis 
and metabolic respiratory stability of patients 
undergoing lung surgery [19].

Wang et al. retrospectively analyzed the impact 
of comprehensive nursing care on surgical pa- 
tients, and shortened hospital stay, reduced 
complications, and accelerated recovery were 
revealed, showing a significant clinical value 
[20, 21]. We also compared the postoperative 
QOL and complications of patients. The SGRQ 

Table 4. Comparison of chest tube indwelling time and quality of life of the patients

Group
SGRQ score

Chest tube indwelling time (d)
Before treatment After treatment

Control group (n=43) 149.64±17.83 128.75±15.74*** 4.52±1.10
Observation group (n=43) 147.89±19.75 115.51±16.36*** 4.06±1.03
t 0.431 3.247 2.002
P 0.667 0.002 0.049
Note: *** compared with before treatment, P<0.001; SGRQ: St George’s Respiratory Questionnaire.

Table 5. Comparison of complications after treat-
ment

Group Lung 
infection

Incision 
infection

Pleural 
effusion

Control group (n=43) 3 4 4
Observation group (n=43) 1 2 1
χ2 1.049 0.717 1.911
P 0.306 0.397 0.167

Figure 1. Comparison of postoperative complica-
tions. * compared with control group, P<0.05.
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score and complication rate in the observation 
group were significantly better than those in the 
control group, suggesting that comprehensive 
nursing care, a systematic and scientific nurs-
ing mode, is available in thoracic surgery. 
Meanwhile, active psychological nursing and 
postoperative rehabilitation guidance were 
effective in improving treatment confidence 
and nursing recognition. However, there were 
still several limitations, such as small sample 
size, errors in the blood sample process, and 
inability to reflect the overall changes. There- 
fore, sample size will be expanded and multi-
center and synchronous comparison will be 
conducted to improve the reliability of this 
study.

To sum up, comprehensive nursing care has a 
favorable clinical impact on the recovery of 
respiratory function after thoracic surgery, with 
few complications, fast postoperative recovery, 
high recognition, as well as positive clinical 
nursing feedback.
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