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Abstract: Objective: To explore the application effect of five-in-one nursing management in the rapid recovery of 
patients undergoing thoracic surgery. Methods: This prospective study included 45 patients admitted to thoracic 
surgery before the implementation of five-in-one nursing as the control group and 40 patients admitted during the 
implementation as the test group. The patients in the control group were nursed by conventional nursing plan, 
whole those in the test group received the five-in-one nursing management. The perioperative indicators, mental 
state, postoperative rehabilitation, surgical complications, and nursing satisfaction were compared between the two 
groups. Results: Compared with the control group, the time of extubation, the time of getting out of bed for the first 
time, the recovery time of bowel sounds, the time of the first defecation, and the length of hospital stay in the experi-
mental group were significantly shortened (P<0.05). At 24 h after surgery, MTL and GAS levels of patients in the test 
group were significantly higher than those of the control group (P<0.001). Moreover, the test group had lower visual 
analogue score (VAS) at different times after the operation, as well as lower the Hamilton Anxiety Scale (HAMA) and 
Hamilton Depression Scale (HAMD) scores after nursing than the control group (P<0.001). The total incidence of 
postoperative complications in the experimental group was significantly reduced, while nursing satisfaction was 
significantly increased (P<0.001) when compared with the control group. Conclusion: The five-in-one nursing man-
agement effectively promoted the rapid recovery of patients after thoracic surgery, shortened the length of hospital 
stay, and improved nursing satisfaction.
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Introduction

Thoracic surgery is one of the common major 
surgeries and is mainly applied to treat organ 
diseases, e.g. lung cancer, mediastinum, and 
esophagus [1, 2]. Traditional thoracotomy often 
causes severe trauma, which results in a longer 
recovery time for patients with the operation. 
Surgical trauma tends to cause functional dis-
orders of organs (e.g. heart and lung) and endo-
crine system, which further lead to surgical 
complications such as arrhythmia and atelecta-
sis and seriously threaten the prognosis and 
life of patients [2]. Currently, as a tremendous 
change, thoracic surgery is transforming gradu-
ally to minimally invasive surgery instead of 
open surgery. The emergence of video-assisted 
technology is one of the milestones in the 
development of thoracic surgery. Video-assis- 
ted thoracic surgery (VATS) has rapidly become 

the major surgical option for almost all thoracic 
surgery [3, 4]. Especially for patients with lung 
cancer, the recovery time of patients who re- 
ceived VATS is significantly shortened [5]. Ne- 
vertheless, the rapid recovery effect of minimal-
ly invasive technology is still insufficient to sat-
isfy the increasing requirements of patients for 
current medical services. Therefore, concern 
still remains about how to promote the rapid 
recovery of patients with thoracic surgery in 
clinical practice.

Enhanced recovery after surgery (ERAS) is a 
concept related to perioperative management, 
and aims to shorten hospital stay and further 
reduce the morbidity of patients and medical 
costs. Currently, ERAS has become one of the 
hot topics in the surgical field worldwide [6, 7]. 
With a combination of advanced minimally inva-
sive surgery techniques, ERAS optimizes and 
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applies evidence-based clinical measures be- 
fore surgery to maximally to reduce complica-
tions and enhance postoperative recovery [8].

Increasing evidence shows that scientific peri-
operative nursing, especially preoperative eval-
uation and optimization, can reduce the physi-
cal and psychological pressure associated with 
surgery and promote functional recovery [2, 9]. 
However, similar reports are still lacking in tho-
racic surgery, especially lung cancer surgery. 
Therefore, based on the concept of ERAS, we 
designed a “five-in-one” nursing management 
program to explore the effect of ERAS on the 
rapid recovery of patients after lung cancer sur-
gery, with the hope to provide theoretical sup-
port and data reference for clinical practice.

Materials and methods

Patients

This is a prospective non-randomized con-
trolled study which included 85 patients with 
lung cancer admitted to the Department of 
Thoracic Surgery in our hospital. Among them, 
45 patients who hadn’t received the five-in-one 
care were included in the control group from 
June 2019 to December 2019, and 40 pa- 
tients who had received the five-in-one care 
were included in the test group from January 
2020 to September 2020.

Inclusion criteria: Patients with a diagnosis of 
lung cancer based on chest CT, pathologic 
biopsy, and other examinations [10]; Patients 
with an age ≥18 years old; Patients had no his-
tory of radiotherapy, chemotherapy, or surgery. 
Exclusion criteria: Patient with a diagnosis of 
advanced lung cancer; Patients with systemic 
diseases concurrent with inflammation, and 
intolerance of surgery; Patients with mental 
diseases such as severe cognitive impairment 
leading to unavailability for scale assessment; 
Patients with incomplete medical records. Wh- 
en analyzing the data, patients who withdraw, 
transfer to other hospital or die prior to the end 
of the study were also excluded.

Ethics statement

This study followed the principle of the De- 
claration of Helsinki and was approved by the 
Ethics Committee of our hospital. All patients 
and their families were informed of study con-
tents and signed informed consent.

Nursing method

The patients in the control group received rou-
tine nursing care, including health education, 
condition assessment, perioperative vital sign 
monitoring, postoperative pain management, 
dietary guidance, daily life care, and rehabilita-
tion training guidance. Specific nursing mea-
sures are shown in Table 1.

Table 1. General contents of nursing
Term Nursing details
Perioperative nursing 1) General information collection

2) General health education for hospitalization, knowledge related to the surgery, and 
information of precautions
3) Communication with patients to reduce the stress and anxiety
4) Fasting for 8 h before surgery, etc.

Intraoperative nursing 1) Vital sign monitoring
2) Surgical position nursing
3) Using intermittent compression devices to reduce pressure sores and VTE, etc.

Postoperative nursing 1) Thrombosis and anti-infection prevention according to doctors’ orders
2) Postoperative die guide
3) Postoperative rehabilitation training guidance, and explanation of postoperative recov-
ery precautions
4) Daily respiratory tract and drainage tube care
5) Analgesia with intravenous self-controlled analgesic pump
6) Comfortable ward environment
7) Illness monitoring and timely emergency feedback with doctors
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The patients in the test group were treated by 
a “five-in-one” nursing program

Specific details as follows: (1) Nursing work- 
ing group establishment. Five-in-one nursing 
working group is composed of nurses (includ- 
ing one nurse head and 5 specialist nurses), 
attending physician, anesthesiologist rehabili-
tation physician, and patient’s family. The head 
nurse takes the responsibility for the overall 
arrangement and performance of nursing work, 
while five specialist nurses are responsible for 
carrying out specific work. The doctor is on the 
duty for the surgical operation and post-opera-
tive treatment of patients. Additionally, profes-
sional explanations of disease and surgical 
operations should be provided to the patients 
and family members, who are also required to 
cooperate with nurses to manage emergenci- 
es. The anesthesiologist primarily manages the 
anesthesia during intraoperative and postop-

erative analgesia. Rehabilitation physicians gui- 
de and supervise the postoperative rehabilita-
tion training programs of patients. Family mem-
bers are requested to actively acquire disease-
related knowledge and post-operative precau-
tions, patients’ diets, and training plans. Me- 
anwhile, the family members should also ac- 
tively communicate with patients and encour-
age to them to cooperate with medical work, so 
as to improve their compliance. (2) Nursing 
care plan: specific nursing measures are shown 
in Table 2.

Evaluation criteria

Anxiety and depression: HAMA and HAMD scal- 
es were used to evaluate the degree of anxiety 
and depression of patients [13, 14]. The HAMA 
scale includes 14 items with a maximum score 
of 56; the HAMD scale includes 17 items with  
a maximum score of 68. High score reflects a 
high degree of anxiety or depression.

Table 2. Specific nursing procedures and measures
Term Specific contents
Preoperative evaluation 1) Age evaluation: ≥60 years old or not

2) Smoking index: ≥300 or not
3) BMI: ≥25.0 kg/m2 or not
4) Pulmonary function: FEV1%, 6-min walking distance
5) Nutrition relative risk assessment: NRS 2002 scale was used for screening and 
assessment [11]
6) Anxiety/depression assessment: HAMA and HAMD were used for assessment
7) Preoperative venous thromboembolism (VTE) risks assessment [12]

Preoperative preparation 1) Fasting 6 hrs before surgery, drinking clear liquid 2 hrs before surgery
2) Preoperative breathing and exercise training
3) Preoperative consultation and education

Intraoperative nursing 1) Intraoperative fluid supplementation <1000 mL, colloid and crystalloid liquid bal-
ance
2) Intraoperative patient’s core body temperature ≥36.5°C
3) Using intermittent compression devices to reduce pressure sores and VTE

Postoperative nursing 1) Early feeding: 4 hours after operation, water and liquid diet are given according to 
the swallowing function, and appropriate food is selected for eating
2) Postoperative Analgesia: multimodal analgesic, closely pain monitoring within 48 h 
after surgery, timely communication with the physician anesthetists to adjust analge-
sic plan, analgesia adverse reactions management
3) The intervention of pulmonary rehabilitation training: rehabilitation physicians 
formulate, guide, and follow up individualized training programs for patients
4) Aerosol inhalation to prevent and treat pulmonary infections
5) Early exercise out of bed
6) Assessment of gastrointestinal function recovery
7) Chest tube nursing, closed system of digital chest drainage
8) Postoperative VTE risk assessment

Note: BMI: body mass index; FEV: forced expiratory; NRS 2002: nutrition risk screening 2002; HAMA: Hamilton anxiety rating 
scale; HAMD: Hamilton depression rating scale; VTE: venous thromboembolism.
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Pain assessment: visual analogue scale (VAS) 
was applied to evaluate the knee pain degree 
of patients. VAS scale provides a range of sc- 
ores from 0 to 10 according to patients’ subjec-
tive perception of pain, and a higher score indi-
cates a greater intensity of pain [15].

Satisfaction of nursing: a self-made nursing 
satisfaction questionnaire with a maximum sco- 
re of 100 was used for assessment: very satis-
fied (score ≥90); satisfied (90> scores ≥75), 
average (75> total scores ≥60), and dissatis-
fied (score <60). The Cronbach’s alpha coeffi-
cient values of the questionnaire are 0.855, 
and validation is 0.905 and indicates good re- 
liability and validity. Total satisfaction rate (%) = 
(very satisfied case number + satisfied case 
number)/total case number*100.

Outcome measures

Primary outcome measures: (1) Surgeryrelated 
indicators: The extubation time (from operation 
end to chest tube removal), the required time 
for the first time of getting out of bed (from 
operation end to the first time of getting out of 
bed), the recovery time of bowel sounds (from 
operation end to the first return of bowel so- 
und), defecation time (from the end of the oper-
ation to the first defecation), and hospitaliza-
tion time (the time from the patient’s admission 
to discharge) were all recorded and compared 
between the two groups. (2) Gastrointestinal 
hormone levels: About four mL of peripheral 
venous blood was drawn from the patient 24 h 
before and after surgery and the levels of se- 
rum motilin (MTL) and gastrin (GAS) were de- 
termined by radioimmunoassay. An automat- 
ed immunoassay (cobas6000, Roche, Switzer- 
land) was used for analysis, MTL and GAS kits 
were purchased from Shanghai Haring Biote- 
chnology Co., Ltd., China. (3) VAS score, HAMA, 
and HAMD scale scores were calculated and 
compared between the two groups.

Secondary outcome measures: The incidence 
of complications during hospitalization and 
nursing satisfaction rate of patients.

Statistical methods

SPSS version 23.0 (SPSS, Inc., Chicago, IL, 
USA) software was used for statistical analys- 
is of data. The counted data were shown by the 
number of cases (percentage) (n, %), and the 

chi-square test was used for the comparison 
between the two groups. The measured data 
conformed to the normal distribution were sh- 
own as mean ± standard deviation (

_
x  ± sd) and 

the independent sample t-test was used for 
comparison between two groups, while the 
paired t-test was employed for comparison of 
data before and after surgery of one group. 
Two-sided α=0.05 was selected as test stan-
dard. P<0.05 means that a difference is si- 
gnificant.

Results

Patients’ baseline data of two groups

Table 3 shows the clinical characteristics and 
baseline data of the patients, including 40 
cases of the test group and 45 cases of the 
control group. There were no significant differ-
ences between the two groups of patients in 
gender, age, educational level, TNM staging, 
and the pathological type (P>0.05; Table 3).

Comparison of preoperative indicators be-
tween two groups

The extubation time, the first time of getting  
out of bed, the time of bowel sounds return, the 
time of the first defecation, and the length of 
hospital stay in the test group were significantly 
shorter when compared with the control group 
(P<0.01) (Table 4).

Before surgery, no significant difference in gas-
trointestinal hormones level between the two 
groups was observed (P>0.05). At 24 h post 
operation, the level of the gastrointestinal hor-
mones in the test group was barely different 
from that before surgery (P>0.05), while the 
control group had a significant reduction (P< 
0.001). A much higher level of MTL and GAS 
were observed in the test group at 24 hours 
post-operation when compared to the control 
group (P<0.001; Figure 1).

Postoperative pain comparison of two groups

VAS scores of the two groups gradually declin- 
ed with time after surgery (Figure 2). However, 
when comparing the VAS scores at 12 h, 24 h, 
and 48 h post operation and at discharge 
between the two groups, the test group had 
lower scores than the control group at each 
time point (P<0.001).
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Anxiety and depression alteration of two 
groups

’Before nursing, HAMA and HAMD scores of 
patients were similar between the two groups, 
as all the patients were in moderate degree of 
anxiety and depression (P>0.05). After nursing, 
the anxiety and depression degree of patients 
in the two groups both was relieved markedly 
when compared with before nursing (P<0.001). 
Moreover, compared with the control group, the 
test group had much lower HAMA and HAMD 
scores after nursing (P<0.001; Table 5).

Comparison of complication incidence and 
nursing satisfaction between two groups

In the test group, one case of pulmonary infec-
tion was observed during the hospital stay, 
whereas six of atelectasis, five pulmonary in- 
fections, and two deep vein thromboses were 
observed in a control group. The total inciden- 
ce of complications in the test group was sig-

trol group (95.00% vs 64.44%, P<0.001; Table 
6).

Discussion

Nursing is an indispensable part of the pa- 
tient’s treatment process and runs through 
every part of hospitalization from admission to 
discharge. Therefore, scientific and complete 
nursing management is essential to guarantee 
the smooth treatment of patients. Increasing 
studies have also revealed that the scientific 
nursing model plays a crucial role in surgical 
ERSA. Besides, nursing also has an important 
role in the treatment experience of patients 
[16, 17].

Based on the concept of ERAS, our study de- 
veloped a “five-in-one” nursing model involv- 
ing doctors and patients. The five-in-one is mul-
tidisciplinary nursing management led by nurs- 
es and composed of attending physicians, re- 
habilitation physicians, anesthesiologists, and 

Table 3. Baseline data
Item Test group (n=40) Control group (n=45) t/χ2 P
Gender (n, %) 0.066 0.797
    Male 22 (55.00) 26 (57.78)
    Female 18 (45.00) 19 (42.22)

Age (years, 
_
x  ± sd) 62.3±7.4 60.8±8.5 0.870 0.387

Education (n, %) 0.163 0.686
    High school or above 35 (87.50) 38 (84.44)
    High school or below 5 (12.50) 7 (15.56)
TNM stages (n, %) 0.305 0.859
    l 10 (25.00) 9 (20.00)
    ll 25 (62.50) 30 (66.67)
    lll a 5 (12.50) 6 (13.33)
Pathologic typing (n, %) 0.316 0.854
    Adenocarcinoma 18 (45.00) 22 (48.89)
    Squamous cell cancer 16 (40.00) 18 (40.00)
    Adenosquamous carcinoma 6 (15.00) 5 (11.11)

Table 4. Comparison of preoperative indicators between two groups  
(
_
x  ± sd)

Items Test group 
(n=40)

Control group 
(n=45) t P

Time of bowel sounds return (h) 10.26±2.38 14.49±3.46 6.625 <0.001
First time of getting out of bed (h) 19.35±5.52 26.48±10.65 3.936 <0.001
First time of defecation (d) 2.20±0.85 3.15±1.03 4.656 <0.001
Extubation time (d) 4.27±1.15 5.72±2.35 3.674 <0.001
Hospital stay (d) 7.45±2.30 9.52±3.55 3.224 0.002

nificantly less when co- 
mpared to that of the  
control group (2.5% vs 
28.89%, P<0.001; Table 
6).

Nursing satisfaction was 
evaluated at discharge, 
and the nursing satisfac-
tion rate of patients in 
the test group was high-
er than that in the con-
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patient family members. This study showed th- 
at the postoperative recovery time, the extuba-
tion time, the time for first getting out of bed, 
the time of bowel sounds return, the time of the 
first defecation, and the length of hospital stay 
was reduced significantly in patients who re- 
ceived “five-in-one” nursing management when 
compared to those who received routine nurs-
ing care. In addition, postoperative VAS score 
was also much lower in the test group; anxie- 
ty, and depression of test patients were also 
improved significantly. Moreover, patients with 
five-in-one nursing management also had a 
marked reduction in the complication rate. The 
above data indicated that five-in-one manage-
ment effectively promoted the rapid recovery of 
patients after surgery.

In order to determine available intervention 
plans and measures, a comprehensive preop-

ed. Patients with poor performance required 
special attention and effective nursing man-
agement during the perioperative period, such 
as preoperative pulmonary function training, 
VTE prevention, and postoperative nebulizati- 
on inhalation treatment. Previous research has 
reported that patients with severe comorbidi-
ties have a significantly increased risk of post-
operative complications [20, 21]. In a large 
study involving 706 patients with thoracic  
surgery, 7% of patients without preoperative 
prevention had pulmonary embolism (PE) after 
surgery [22]. Conversely, preoperative optimi-
zation of comorbidities can reduce postopera-
tive morbidity. Ven et al. have shown that pre-
operative pulmonary training effectively reduc- 
ed respiratory complications in patients under-
going esophagectomy [23]. Our research also 
showed that the risk of complications such as 
VTE, pulmonary infection, and atelectasis in 
the test group were significantly reduced when 
compared with those risks in the control group. 
Therefore, fewer complications are one of the 
main key factors to shorten the length of hospi-
tal stay [22].

Postoperative analgesia management is also 
an important part of ERAS management. As 
known, pain is one of the major reasons that 
affect patients’ postoperative rehabilitation tr- 
aining, and the refusal to exercise training due 
to pain results in a delay of rehabilitation [24]. 
In the system of five-in-one nursing manage-
ment, the anesthesiologist managed the post-
operative pain of patients with multiple analge-
sic plans. Close monitoring and evaluation for 
pain within 48 hours were performed after the 
operation to assist the anesthesiologist to ad- 
just the analgesia plan in time. Pain manage-

Figure 1. Comparison of the levels of MTL (A) and GAS (B) between two 
groups. Compared with control group at 24 h after surgery, ***P<0.001; com-
pared with treatment group before surgery, ###P<0.001. MTL: motilin; GAS: 
gastrin.

Figure 2. Comparison of postoperative VAS score be-
tween the two groups, compared with control group, 
***P<0.001. VAS: visual analogue score.

erative evaluation is one of 
the requirements of ERAS for 
each patient accepting elec-
tive surgery and also essen-
tial for the rapid recovery of 
patients after surgery [18, 
19]. A comprehensive evalua-
tion is composed of patient 
age, smoking status, lung fu- 
nction, and VTE risk, which 
have been assessed among 
patients with five-in-one nurs-
ing management in this stu- 
dy. According to the results of 
the evaluation, targeted nurs-
ing strategies were formulat-
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ment might be another crucial factor leading to 
an earlier movement and shorter hospital stay 
of patients in the test group [25]. Additionally, 
individualized postoperative rehabilitation tra- 
ining formulated by a specific physician also 
affects rapid recovery after surgery. Correct 
and effective breathing exercises after surgery 
have also been reported to effectively prevent 
complications, e.g. atelectasis and lung infec-
tions. It can also shorten the length of hospital 
stay through reducing the airflow accumulation 
induced by slow breathing, improving the coor-
dinated movement of related respiratory mus-
cles, and promoting alveolar expansion [26].

Consistent with previous studies, multidisci-
plinary collaboration plays a crucial role in five-
in-one care constructed in the current resear- 
ch. The innovation of our research is to empha-
size the importance of patients’ family mem-
bers. Family members, who are responsible for 
nursing after surgery, are the most important 
social relationship. The encouragement and 

As an indispensable part of treatment, nursing 
is the crucial resource of patients’ experience 
in the hospital. Our study has shown that pa- 
tients in the test group had a higher degree of 
nursing satisfaction when compared with that 
of the control group. This result indicated that 
five-in-one nursing effectively promoted the 
nursing satisfaction of patients and improved 
the treatment experience.

However, there are some limitations in this 
study. First, due to a failure to perform a neces-
sary randomized controlled trial, a bias of base-
line data of patients in two groups might exist 
to affect the accuracy of the results. Secondly, 
since only lung cancer patients were included 
in the present study, the efficacy of the five-in-
one nursing model used in this study may not 
represent its efficacy for all thoracic surgery. 
Additionally, during the period of the coronavi-
rus pandemic, the implementation of some 
nursing measures may be slightly affected. 

Table 5. Comparison of HAMA and HAMD scores between two groups 
(points, 

_
x  ± sd)

Time Test group 
(n=40)

Control group 
(n=45) t P

Before intervention
    HAMA 30.25±4.45 29.94±4.29 0.326 0.745
    HAMD 28.35±3.68 28.05±3.88 0.366 0.716
After intervention
    HAMA 18.23±3.05### 21.34±2.35### 5.217 <0.001
    HAMD 15.48±2.28### 19.22±2.40### 7.364 <0.001
Note: Comparison between one group before and after surgery, ###P<0.001. HAMA: 
Hamilton Anxiety Scale; HAMD: Hamilton Depression Scale.

Table 6. Comparison of pulmonary function after surgery between 
the two groups ((n, %)/

_
x  ± sd)

Item Test group 
(n=40)

Control group 
(n=45) χ2 P

Complication (n, %)
    Deep vein thrombosis 0 (0.00) 2 (4.44) 1.821 0.177
    Pulmonary infection 1 (2.50) 5 (11.11) 4.722 0.030
    Atelectasis 0 (0.00) 6 (13.33) 3.289 0.070
    Summary 1 (2.50) 13 (28.89) 10.719 <0.001
Nursing satisfaction rate (n, %) 14.308 0.003
    Very satisfied 28 (70.00) 16 (35.56)
    Satisfied 10 (25.00) 13 (28.89)
    Average 1 (2.50) 8 (17.78)
    Unsatisfied 1 (2.50) 8 (17.78)
Total satisfaction rate (%) 38 (95.00) 29 (64.44) 11.845 <0.001

support from family mem-
bers have been reported to 
play an essential role in the 
treatment and recovery of 
disease [27]. Therefore, to 
assist a family member to 
understand the disease-re- 
lated knowledge, postoper-
ative precautions, diet, and 
training plans, nursing edu-
cation was provided to a fa- 
mily member to provide bet-
ter care to the patient af- 
ter the operation. The guid-
ance of active communica-
tion between family mem-
bers and the patient is also 
beneficial for patients’ self-
confidence establishment, 
which further effectively al- 
leviates negative emotions 
and improves treatment co- 
mpliance of patients with 
surgery [28]. The present 
study revealed that the de- 
gree of anxiety and depres-
sion of patients after nurs-
ing decreased markedly wh- 
en compared with the con-
trol group, which is consis-
tent with above studies.
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Therefore, prospective randomized controlled 
trials with a larger volume of cases are further 
required for future research.

In summary, our research revealed the five-in-
one nursing management with the participa- 
tion of doctors and patients can effectively pro-
mote the rapid recovery of lung cancer patients 
after thoracic surgery, shorten the hospital 
stay, and improve nursing satisfaction rate.

Disclosure of conflict of interest

None.

Address correspondence to: Minghong Yu, Depart- 
ment of Dermatology and Venereology, Hanchuan 
People’s Hospital, No. 1 Renmin Avenue, Hanchuan 
431600, Hubei Province, China. Tel: +86-1397- 
2661699; E-mail: yuminghong6bc9@163.com

References

[1] Shen KR, Bribriesco A, Crabtree T, Denlinger C, 
Eby J, Eiken P, Jones DR, Keshavjee S, Maldo-
nado F, Paul S and Kozower B. The American 
Association for Thoracic Surgery consensus 
guidelines for the management of empyema. J 
Thorac Cardiovasc Surg 2017; 153: e129-
e146.

[2] Pettersson GB, Coselli JS, Pettersson GB, Co-
selli JS, Hussain ST, Griffin B, Blackstone EH, 
Gordon SM, LeMaire SA and Woc-Colburn LE. 
2016 The American association for thoracic 
surgery (AATS) consensus guidelines: surgical 
treatment of infective endocarditis: executive 
summary. J Thorac Cardiovasc Surg 2017; 
153: 1241-1258.

[3] Gonfiotti A, Bertani A, Nosotti M, Viggiano D, 
Bongiolatti S, Bertolaccini L, Droghetti A, Solli 
P, Crisci R and Voltolini L. Safety of lymphade-
nectomy during video-assisted thoracic sur-
gery lobectomy: analysis from a national data-
base. Eur J Cardiothorac Surg 2018; 54: 
664-670.

[4] Gonfiotti A, Viggiano D, Voltolini L, Bertani A, 
Bertolaccini L, Crisci R and Droghetti A. En-
hanced recovery after surgery and video-as-
sisted thoracic surgery lobectomy: the Italian 
VATS group surgical protocol. J Thorac Dis 
2018; 10 Suppl 4: S564-S570.

[5] Crisci R, Droghetti A, Migliore M, Bertani A, 
Gonfiotti A and Solli P. Video-assisted thoracic 
lobectomy for lung cancer in Italy: the ‘VATS 
group’ project. Future Oncol 2016; 12: 9-11.

[6] Ljungqvist O, Scott M and Fearon KC. En-
hanced recovery after surgery: a review. JAMA 
Surg 2017; 152: 292-298.

[7] Carter-Brooks CM, Du AL, Ruppert KM, Ro-
manova AL and Zyczynski HM. Implementation 
of an urogynecology-specific enhanced recov-
ery after surgery (ERAS) pathway. Am J Obstet 
Gynecol 2018; 219: 495.e1-495.e10.

[8] Wang C, Zheng G, Zhang W, Zhang F, Lv S, 
Wang A and Fang Z. Enhanced recovery after 
surgery programs for liver resection: a meta-
analysis. J Gastrointest Surg 2017; 21: 472-
486.

[9] Abu-Omar Y, Kocher GJ, Bosco P, Barbero C, 
Waller D, Gudbjartsson T, Sousa-Uva M, Licht 
PB, Dunning J, Schmid RA and Cardillo G. Euro-
pean association for cardio-thoracic surgery 
expert consensus statement on the prevention 
and management of mediastinitis. Eur J Car-
diothorac Surg 2017; 51: 10-29.

[10] Hirsch FR, Scagliotti GV, Mulshine JL, Kwon R, 
Curran WJ Jr, Wu YL and Paz-Ares L. Lung can-
cer: current therapies and new targeted treat-
ments. Lancet 2017; 389: 299-311.

[11] Hersberger L, Bargetzi L, Bargetzi A, Tribolet P, 
Fehr R, Baechli V, Geiser M, Deiss M, Gomes F, 
Kutz A, Kägi-Braun N, Hoess C, Pavlicek V, 
Schmid S, Bilz S, Sigrist S, Brändle M, Benz C, 
Henzen C, Nigg M, Thomann R, Brand C, Ru-
tishauser J, Aujesky D, Rodondi N, Donzé J, 
Stanga Z, Mueller B and Schuetz P. Nutritional 
risk screening (NRS 2002) is a strong and 
modifiable predictor risk score for short-term 
and long-term clinical outcomes: secondary 
analysis of a prospective randomised trial. Clin 
Nutr 2020; 39: 2720-2729.

[12] Angelini D and Khorana AA. Risk assessment 
scores for cancer-associated venous thrombo-
embolic disease. Semin Thromb Hemost 2017; 
43: 469-478.

[13] Yee A, Ng CG and Seng LH. Vortioxetine treat-
ment for anxiety disorder: a meta-analysis 
study. Curr Drug Targets 2018; 19: 1412-
1423.

[14] Lin HS and Lin CH. Early improvement in 
HAMD-17 and HAMD-6 scores predicts ulti-
mate response and remission for depressed 
patients treated with fluoxetine or ECT. J Affect 
Disord 2019; 245: 91-97.

[15] Chiarotto A, Maxwell LJ, Ostelo RW, Boers M, 
Tugwell P and Terwee CB. Measurement prop-
erties of visual analogue scale, numeric rating 
scale, and pain severity subscale of the brief 
pain inventory in patients with low back pain: a 
systematic review. J Pain 2019; 20: 245-263.

[16] Lee J, Seo E, Choi J and Min J. Effects of pa-
tient participation in the management of daily 
nursing goals on function recovery and resil-
ience in surgical patients. J Clin Nurs 2018; 27: 
2795-2803.

[17] Herling SF, Dreijer B, Wrist Lam G, Thomsen T 
and Møller AM. Total intravenous anaesthesia 

mailto:yuminghong6bc9@163.com


Five-in-one nursing management after thoracic operation

8057 Am J Transl Res 2021;13(7):8049-8057

versus inhalational anaesthesia for adults un-
dergoing transabdominal robotic assisted lap-
aroscopic surgery. Cochrane Database Syst 
Rev 2017; 4: CD011387.

[18] Falcone M, Ferrara S, Rossi E, Johansen HK, 
Molin S and Bertoni G. The small RNA ErsA of 
pseudomonas aeruginosa contributes to bio-
film development and motility through post-
transcriptional modulation of AmrZ. Front Mi-
crobiol 2018; 9: 238.

[19] Navarro R and Benavidez R. Nowadays open-
chest surgery in the era of fast-track manage-
ment. J Vis Surg 2017; 3: 1.

[20] Musallam KM, Rosendaal FR, Zaatari G, So-
weid A, Hoballah JJ, Sfeir PM, Zeineldine S, Ta-
mim HM, Richards T, Spahn DR, Lotta LA, Pey-
vandi F and Jamali FR. Smoking and the risk of 
mortality and vascular and respiratory events 
in patients undergoing major surgery. JAMA 
Surg 2013; 148: 755-762.

[21] D’Andrilli A and Rendina EA. Enhanced recov-
ery after surgery (ERAS) and fast-track in vid-
eo-assisted thoracic surgery (VATS) lobectomy: 
preoperative optimisation and care-plans. J Vis 
Surg 2018; 4: 4.

[22] Guyatt GH, Akl EA, Crowther M, Gutterman DD 
and Schuünemann HJ. Executive summary: 
antithrombotic therapy and prevention of 
thrombosis, 9th editon: american college of 
chest physicians evidence-based clinical prac-
tice guidelines. Chest 2012; 141: 7S-47S.

[23] Van Adrichem EJ, Meulenbroek RL, Plukker JT, 
Groen H and van Weert E. Comparison of two 
preoperative inspiratory muscle training pro-
grams to prevent pulmonary complications in 
patients undergoing esophagectomy: a ran-
domized controlled pilot study. Ann Surg Oncol 
2014; 21: 2353-2360.

[24] Poulsen MJ and Coto J. Nursing music protocol 
and postoperative pain. Pain Manag Nurs 
2018; 19: 172-176.

[25] Wylde V, Dennis J, Beswick AD, Bruce J, Ec-
cleston C, Howells N, Peters TJ and Goober-
man-Hill R. Systematic review of management 
of chronic pain after surgery. Br J Surg 2017; 
104: 1293-1306.

[26] Cavalheri V and Granger C. Preoperative exer-
cise training for patients with non-small cell 
lung cancer. Cochrane Database Syst Rev 
2017; 6: CD012020.

[27] Sun V, Raz DJ, Ruel N, Chang W, Erhunmwun-
see L, Reckamp K, Tiep B, Ferrell B, McCorkle 
R and Kim JY. A multimedia self-management 
intervention to prepare cancer patients and 
family caregivers for lung surgery and postop-
erative recovery. Clin Lung Cancer 2017; 18: 
e151-e159.

[28] Yahya Al-Sagarat A, Al-Oran HM, Obeidat H, 
Hamlan AM and Moxham L. Preparing the fam-
ily and children for surgery. Crit Care Nurs Q 
2017; 40: 99-107.


