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Abstract: Objective: The aim of this study was to explore the safe and effective method of expectoration in the preoperative period of patients
with lung cancer resection and to promote the rehabilitation of patients.
Methods: A total of 100 cases of lung cancer patients undergoing elective surgery were divided into the observation group and the
control group, with 50 cases in each group. The control group was treated with vibration expectoration vest for expectoration during
the perioperative period, and the observation group was treated with respiratory function exerciser that has expectoration function in
the perioperative period, three times a day, and the effect was evaluated after 5 days.
Results: The number of patients in the observation group after the first expectoration time was significantly less than that of the control
group (P<0.001). Pain score, pulmonary atelectasis, and pulmonary infection rate of the observation group were significantly lower
than those of the control group; the hospitalization time was significantly shorter than that of the control group; and the difference was
statistically significant (P<0.05).
Conclusions: Lobectomy for lung cancer patients with perioperative respiratory training for respiratory function exercise, compared
with conventional methods, is helpful for postoperative expectoration and to reduce the incidence of adverse events.
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present, the main sputum expectoration methods in the
clinical operation include percussion back, acupres-

1. Introduction

Patients undergoing pulmonary lobectomy for tracheal
catheterization under general anesthesia and endotra-
cheal intubation may cause physical stimulation to the
airway, airway secretion induced by." Because of post-
operative wound pain, the patients dare not force cough,
leading to sputum accumulation in the respiratory tract,
which easily leads to respiratory complications.? At
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sure stimulation, mechanical vibration expectoration
vest, and respiratory training device with expectoration
function as the phlegm elimination program for interven-
tional intervention. In order to explore the advantageous
expectoration scheme, the author tried to compare the
effect of the sputum elimination program with the respi-
ratory training device and the vibration expectoration
vest as the representative of the vibration expectoration
program, so as to provide references for clinical nursing

3 Open Access. © 2018 Xiao-Jing Guo et al., published by Sciendo. This work is licensed under the Creative Commons

Attribution NonCommercial-NoDerivatives 4.0 License.




Effect of respiratory training apparatus and vibration expectoration

vest on expectoration in patients with lung cancer resection

286

and related research. The study was approved by the
independent ethics committee of the hospital. The sub-
jects gave informed consent and volunteered to partici-
pate in this study.

2. Data and methods

2.1. General information

In this cross-sectional study, performed in the Depart-
ment of Thoracic Surgery of a tertiary academic hospi-
tal, 100 lung cancer patients undergoing thoracoscopic
lobectomy from November 2016 to May 2017 were
included. Patients were divided into the observation
group and the control group, with 50 cases in each
group. Inclusion criteria are as follows: according to
the Chinese Society of Respiratory Diseases Diagno-
sis, patients how were diagnosed with lung cancer and
the patients with surgical conditions; no obvious seri-
ous basic diseases in liver, kidney, and other important
organs; pulmonary function tests; the preoperative no
ventilation disorder; and should not have the mental and
the central nervous system symptoms. Exclusion crite-
ria are as follows: (1) patients who received chemora-
diotherapy within 6 months prior to pulmonary surgery;
(2) withdrawal of the patients due to various reasons;
and (3) severe illness during the experiment; unable to
continue to accept the intervention. The selected 100
cases were divided into two groups according to admis-
sion time: 50 cases were treated with vibration expecto-
ration vest, and 50 cases were treated with respiratory
training apparatus.

2.2. Methods

2.2.1. Intervention method
2.2.1.1. Basic nursing

Patients of both the groups received routine nursing in
Department of Thoracic Surgery. The following were
done before treatment: nurses in charge did the skin
preparation for patients; informed the precautions of
surgery and basic process during and after the opera-
tion in detail to the patients; patients with habits of smok-
ing and drinking alcohol should strictly stop smoking and
alcohol; prevention of upper respiratory tract infection;
prescribed antibiotics; psychological assessment, and
emotional counseling. After the operation, the vital signs
of the patients were observed closely; the drainage tube
was unobstructed; the supine position was strength-
ened; and the basic nursing was strengthened so as to
avoid complications such as pressure sores and urinary
tract infection.

2.2.1.2. Sputum scheme

In this study, perioperative time was defined from pre-
operative day 2 to day 3 after operation, two groups
of patients were inhaled in conventional atomization
and drug-resistant effects on the treatment of phlegm,
sputum treatment proceed in 1-2 hours after meals.
The patients were explained before treatment to get
their coordination. After inhalation of atomized liquid for
15—-20 minutes, the patients were asked to sit or be in the
semirecumbent position. The control group used vibra-
tion expectoration vest (model: ZPT-205B, Thales Elec-
tronics Co., Ltd.) as a tool for expectoration. According
to the patient’s body shape, the appropriate vest type
was chosen, and after the power supply, the automatic
common mode was chosen and monitored carefully to
observe the patients’ response and vital signs during the
treatment, and according to the patients’ condition and
tolerance ability the intensity of treatment was adjusted
to alleviate the patients’ discomfort. The treatment time
was 15 minutes. The observation group used the breath
training device (model: HXQ1512; Jiangsu Deweilan
Medical Equipment Co., Ltd.) as a tool to carry out spu-
tum. Two days before the operation, the nurses assisted
patients sitting or at semi reclining position, guiding the
patients as much as possible to take deep breath by the
nose inhale, mouth and tongue contain respiratory trainer
blow pipe, using both hands to hold the breath training
device, while slowly expiratory phase vibration observa-
tion of magnetic vibration, vibration frequency should be
able to shake the patients feel breath resistance but can
be tolerated and throat itching. The nurses should guide
the patients to maintain physical and mental relaxation
in the training, rest for 1 minute before second time,
and comment on the first row of sputum, pointing out
inappropriate, give the correct way of operation, guide
the patient to fully grasp the respiratory function exer-
cise process, according to the nursing order exercise.
The frequency and duration of exercise were equal to
those of the control group, the nurses’ responsibility was
inspection and supervision, to ensure timely exercise.

2.2.2. The method of evaluation

The following were evaluated: (1) Recording of the first
expectoration after the operation of two groups that is
postoperative time (minutes) was recorded. (2) Two
cases of atelectasis and pulmonary infection after the
beginning of expectoration exercise were recorded.
(3) The Prince—Henry pain score for chest and abdom-
inal surgery was used to evaluate the pain degree of
patients 24 hours post operation after expectoration
training in two groups. (4) Recoding of the length of hos-
pital stay (days) was recorded.
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2.2.3. Statistical method

SPSS 21.0 statistical software was used to process
data. t-test and x2 test were performed, and the thresh-
old of significance for all comparisons was 0.05.

3. Result

3.1. General data of the two groups (Table 1)

Observation Control -
ltems (n=50) (n=50) Statistics P
Gender [n (%)]
Male 27 (54) 21 (42)
x°=1.442 0.317
Female 23 (46) 29 (58)
Cancer types [n (%)]
SCLC 13 (26) 18 (36)
x?=1.169  0.280
NSCLC 37 (74) 32 (64)
Smoking history [n (%)]
No 26 (52) 21 (42)
¥?=1.004 0.316
Yes 24 (48) 29 (58)
Age (years) 59.30+7.40 57.56+11.23 t=00915 0.362
BMI (kg/m?) 23.95+3.16 23.64+4.06 t=0.421 0.675
Preoperative pulmonary function
FEV, 2.89+0.37 2.67+x0.65 t=2.133 0.054
FvC 3.46+0.59 3.20+0.68 t=1.984 0.059
Preoperalive g7 66085  97.66+1.12 t=0001 0990
SpO,

Table 1. General data of the two groups.
Notes: SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer; BMI, body
mass index; FEV1, forced expiratory volume in one second; FVC, forced vital capacity.

3.2. Comparison of two groups after the first
expectoration time, pain score, length of
stay and atelectasis, pulmonary infection
cases (Table 2).

Observation Control

ltems (n=50) (n=50) Statistics P
The first postoperative
178.76+ 408.00=+ »

s_putum expectoration 7350 205.99 t=7.411 <0.001
time
24-nour postoperaiive 5 g, 067  238+073 t=2.721  0.008
pain score
Length of stay after 555108 5544122 t=2263  0.026
operation
Pulmonary atelectasis

24 8 (16 2=4.000 0.046
i )] ) (18
Pulmonary infection ) 1122 4=3843 0045

[n (%)]

Table 2. Comparison of two groups after the first expectoration
time, pain score, and length of hospital stay.

4. Discussion

The most effective treatment for patients with early-
stage lung cancer is resection of the tumor.® However,
lung surgery can destroy the thoracic organs to some
extent, leading to pulmonary inflammatory exudation,
weakening of the lung compliance of patients, thereby
reducing the lung function of patients. However, the
decline in lung function and the function of oxygen will
induce cell hypoxia, so as to produce more viscous tra-
cheal secretion and sputum, not easy to cough up, and
if no timely treatment is given, it will cause further dete-
rioration and lead to the occurrence of heart failure and
respiratory failure and other adverse events. Therefore,
to help patients understand the importance of expec-
toration and grasp the correct and effective method of
expectoration in the perioperative period, make them
consciously practice the corresponding expectora-
tion program, accelerate the excretion of sputum, and
become an important means to improve the effect of
postoperative sputum elimination. In this study, the
author analyzed the sputum excretion effect and patient
experience of two different expectoration methods, in
order to accumulate evidence-based data and lay the
data support for patients to better deal with surgery.
The results of this study showed that the patients
in the observation group have the shorter time of first
sputum discharge than the control group, and the differ-
ence was statistically significant (P<0.001), suggesting
that the perioperative period use by breathing trainer
with sputum expectoration function can significantly
reduce the first time of postoperative sputum discharge.
Its role is to enable additional air into the airway secre-
tions, reaching the bottom, through the vibration to drive
the air in the airway, loosen secretions, so as to improve
the effectiveness of cough, expectoration, and promote
secretions off.4¢ Lung surgery cause a great trauma to
the tissue, which causes a strong spasm of the bron-
chus and induces a large number of airway secretions
to stay in the trachea, resulting in a decrease in the
effective ventilation volume. Breathing trainer as a cam-
paign tool can make the patients achieve power balance
between pulmonary ventilation and pulmonary ventila-
tion and then can start the inspiratory-related muscles
of patients with all relevant muscles, breath and respira-
tory muscle coordination movement, so as to improve
the tolerance of respiratory muscle activity, the alveolar
expansion, improve the individual ventilation/perfusion
ratio, reduce hypoxia and the incidence of hyperlipid-
emia, and promote aerobic metabolism of cells.”® When
the patient’s pulmonary function has been improved, it
can help patients to gradually transit from the shallow
to slow breathing state to the rapid breathing state and
avoid the status of airflow accumulation caused by slow
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breathing state, thus promoting secretion discharge.
Through the early removal of tracheal secretions, bron-
chial secretion retention status of patients can be effec-
tively alleviated, peripheral alveolar collapse status has
been restored, and they are not prone to atelectasis.
The risk of lung complications is also lower."®"" In this
study, the incidence of atelectasis and pulmonary infec-
tion in the observation group was significantly lower
than that in the control group (P<0.05), which also fully
confirmed this view.

Some studies have pointed out that postoperative
incision pain is also the main reason why the patient
cannot forwardly and effectively remove respiratory
tract secretions.? Postoperative lung cancer patients
due to disease, trauma, infection, nervous system
disease, dehydration, activity limitation, as a result of
anesthesia for airway mucociliary movement, reduce
the thick sputum, cough, weakness, cough reflex
weakens lung tissue elasticity,? at the same time, post-
operative wound pain can cause skeletal muscle ner-
vous reflex, causing patients fear of deep breathing,
respiratory function exercise compliance decreased,
leading to pulmonary insufficiency, pain can also limit
the patient’'s body posture change, the airway secre-
tions cannot be discharged effectively and timely,
increase the chance of pulmonary infection. In order
to reduce postoperative pain, postoperative patients of
Department of Thoracic Surgery within 12 hours start
the routine use of analgesic drugs. In order to avoid
the interference of pain score, in this study, the author
compares the expectoration training of two groups of
patients with postoperative 24-hour pain score, the
observation group pain score was significantly lower
than that of control group, and the difference was sta-
tistically significant (P<0.05).

Upon comparing the patients’ prognosis-related
indicators of two groups, the results showed that the
postoperative hospital stay of the observation group
was shorter than the control group (P<0.05); respira-
tory-related adverse event rates after operation were
lower than the control group (P<0.05, P<0.05), which
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5. Conclusions
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