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High-quality nursing can reduce the  
incidence of adverse events in esophageal  
cancer patients after operation in the intensive  
care unit and improve postoperative rehabilitation 
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Abstract: Objective: This research aimed at observing the effect of applying high-quality nursing in the intensive 
care unit (ICU) to esophageal cancer (EC) patients after radical resection. Methods: From January 2015 to February 
2020, 155 EC patients who underwent radical resection were divided into the control group (CG; n=77) and the 
observation group (OG; n=78). The CG was given conventional nursing intervention, and the OG was given high-
quality nursing intervention. The scores of the visual analogue scale (VAS), clinical related indexes, complications, 
self-rating anxiety scale (SAS), self-rating depression scale (SDS), nursing satisfaction and SF-36 of patients were 
compared. Results: After nursing, compared with the CG, the duration of the indwelling drainage tube, time to get-
ting out of bed, recovery of bowel sounds and hospitalization in the OG was shorter, and the incidence of postop-
erative complications was less. In addition, after nursing, the VAS, SAS and SDS scores of patients in both groups 
decreased, and these indexes in the OG decreased more than those in the CG. Patients were investigated upon 
discharge, and it was revealed that the nursing satisfaction of patients in the OG was obviously better than that in 
the CG. Three months after the operation, the scores of general health (GH), mental health (MH), role-physical (RP), 
role emotional (RE) and vitality (VT) of patients in the OG were higher than those in the CG. Conclusion: High-quality 
nursing exerts a better effect in the ICU for patients who underwent EC surgery; it can reduce pain and adverse 
events and promote rehabilitation.
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Introduction

Esophageal cancer (EC) is a common malignan-
cy in human beings, and most patients are 
diagnosed in the middle and late stages. Most 
of them have poor prognosis and EC is one of 
the fastest growing malignancies [1]. The over-
all survival rate is still very poor. The 5-year sur-
vival rate of all patients is about 10%-15%, 
while the rate of those undergoing a radical 
operation can be improved to 40% [2], which is 
an effective surgical method to cure the dis-
ease. However, patients who have undergone 
surgical treatment often need follow-up treat-
ment in the ICU to ensure that the disease can 
be fully cured [3]. Radical resection of EC tissue 

causes great damage to patients, during the 
recovery period after operation patients have 
poor physical resistance and are prone to 
adverse events [4]. After the operation, because 
patients can’t eat and swallow normally, their 
psychology and physiology are also impaired 
[5]. Therefore, corresponding nursing interven-
tion is needed, so as to reduce the incidence of 
postoperative complications and shorten the 
recovery time [6]. 

Although conventional nursing can reduce the 
incidence of postoperative complications, its 
effect is still unsatisfactory in regard to the 
improvement of people’s nursing requirements 
[7]. High-quality nursing focuses on being 
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patient-centered, in which care is strengthened 
on the basis of conventional nursing interven-
tion. It can deepen the connotation of nursing 
specialty and implement a nursing responsibil-
ity system, so as to improve the overall service 
consciousness [8]. In clinical practice, the high-
quality nursing mode not only meets the basic 
living needs of patients, but also ensures their 
bodily comfort. By balancing the patients’ psy-
chology, we can obtain the support of their fam-
ilies and society, so as to improve their overall 
satisfaction [9]. In various chronic diseases, it 
is considered important to provide high-quality 
nursing [10]. Cho et al. reported that cancer 
patients were happy to meet experienced nurs-
es who could combine clinical and biological 
knowledge and nursing skills with human con-
tact. High-quality nursing can alleviate patients’ 
physical pain and make them feel safe and 
secure [11]. Although it has been reported to 
be applied in clinical practice [12], the applica-
tion effect in the ICU after EC operation is still 
vague.

In this research, 155 patients undergoing EC 
surgery were given high-quality nursing inter-
vention, so as to discuss the application effect 
of this nursing mode.

Materials and methods 

General data

A total of 155 EC patients who underwent radi-
cal resection in The First Affiliated Hospital, 
Hengyang Medical School, University of South 
China from January 2015 to February 2020 
were included as the research subjects.  
This research was approved by the Ethics 
Committee of The First Affiliated Hospital, 
Hengyang Medical School, University of South 
China. The subjects and their families were 
informed in advance and informed consent 
forms were signed. Inclusion criteria were as 
follows: the disease met the diagnostic criteria 
of EC [13], which was diagnosed by barium 
meal before the operation and gastroscopy, 
and confirmed by pathological examination 
after operation; those patients who met the 
TNM classification standards of the eighth  
edition of EC in stages I, II and part of stage III 
[14]; those who met the indications of EC  
surgery [15]; those with American Society of 
Anesthesiologists (ASA) grades I-II; those with 
complete clinical data. Exclusion criteria were 
as follows: distant metastasis of tumor cells; 

patients complicated with severe liver, kidney, 
heart and lung diseases, chronic intestinal  
diseases, cognitive dysfunction and other 
malignancies.

Grouping and nursing methods

The 155 EC patients were divided into the con-
trol group (CG; n=77) and the observation group 
(OG; n=78). Thereunto, the CG received conven-
tional nursing intervention: the wards were 
clean and well ventilated, and the indoor tem-
perature was comfortable; patients’ body tem-
perature, heart rate and other vital signs were 
closely monitored; breathing and thoracic 
drainage were performed after anesthesia; 
whether the patient had fever, chest and back 
pain, dyspnea and so on were observed. If so, 
nurses informed the attending physician in real 
time and advised the patients to take their 
medicine on time. On this basis, the OG was 
given high-quality nursing intervention.

Psychological nursing: Nurses actively commu-
nicated, listened to patients’ complaints and 
solved their problems according to their educa-
tional background and social environment; they 
also gave health education to patients, 
explained the related knowledge of diseases, 
precautions after operation and possible com-
plications; furthermore, they communicated 
and cooperated with patients’ families in real 
time, and enhanced their awareness of treating 
diseases correctly to help the patient actively 
cooperate with treatment and nursing. 

Pain care: Patients were instructed to keep a 
comfortable posture, breathe deeply and relax; 
their attention could be diverted by watching 
movies, listening to music, chatting with family 
members, etc., so as to avoid being too focused 
on the pain; within 48 h after operation, if the 
patient had severe pain, analgesic drugs were 
used in accordance with the doctor’s advice. 

Nutritional nursing: Half-dose Peptisorb (25 
mL/h) was injected by nutrition pump on the 
first day after operation, a half-dose Nutrison 
(50 mL/h) was injected on the next day, and 
full-dose Nutrison (100 mL/h) was injected on 
the third day. After the operation, a normal diet 
was forbidden for one week, and then food was 
changed from a liquid diet to a general diet. 
High-vitamin and high-protein foods were given. 
Water and food intake were monitered, with 
more meals per day but less food at each meal; 
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all these standards conformed to the doctor’s 
advice.

Respiratory tract nursing: During bed stay, 
nurses cleaned the secretions in the nose and 
mouth in real time, and kept the respiratory 
tract wet by atomization twice a day, so as to 
promote expectoration; if the sputum was  
deep or sticky, a fiberoptic bronchoscope was 
employed for sputum aspiration and bronchial 
lavage; in case of dyspnea, cyanosis and other 
clinical symptoms, it was necessary to assist 
the patient in inhaling oxygen and inform the 
doctor in real time. 

Nursing care of the incision: During postopera-
tive bed rest, whether the incision was bleeding 
has seepage was closely monitored, the dress-
ing was changed regularly, and incision drain-
age was performed as necessary; within 4 days 
after operation, the incision was soaked with 
Rivanol gauze every day (2-3 times a day) in 
light of the doctor’s advice; it was then cleaned 
with liquor hibitane (2-3 times/d).

Nursing of respiratory function training: After 
the vital signs of patients were stable, they 
were instructed to carry out respiratory func-
tion training; the abdominal breathing training 
method was as follows: patients kept a the 
supine position, they hung their hands on both 
sides of the body, inhaled slowly, held their 
breath for 1 s after the lung is raised, and then 
exhaled slowly, 10 times/d, 10 minutes/time; 
the training mode of lip-shrinking breathing was 
as follows: patients inhaled and held their 
breath for a moment, then exhaled, and placed 
the tip of their tongue at the bottom of the man-
dibular teeth when they exhaled, and whistled 
from ear to ear, twice a day, 10 minutes/time. 

Main outcome measures

The complications were observed, including 
bleeding, incision infection, anastomotic fistu-
la, pulmonary infection, adhesive intestinal 
obstruction and chylothorax. The pain of 
patients was evaluated by visual analogue 
score (VAS) [16], ranging from 0 to 10. The high-
er the score, the more severe the pain was. 

Patients were evaluated by the self-rating anxi-
ety scale (SAS) and self-rating depression scale 
(SDS) [17]. The total score was 100 points, and 
the higher the score, the more serious the 
degree of anxiety or depression was. 

Secondary outcome measures

The clinical related indexes of patients were 
observed, including the duration of the indwell-
ing drainage tube, time to getting out of bed, 
recovery of bowel sounds and hospitalization 
duration. 

The nursing satisfaction of patients at dis-
charge was analyzed via the nursing satisfac-
tion questionnaire [18]. The total score is 100 
points, which can be divided into three satis- 
faction levels: dissatisfied (> 70 points), rela-
tively satisfied (70-89 points) and very satis- 
fied (90-100 points) (very satisfied + relatively 
satisfied)/total cases × 100% = nursing satis- 
faction. 

The quality of life of both groups before and 3 
months after operation was assessed via the 
SF-36 Quality of Life Scale [19]. It includes 8 
dimensions: general health (GH), mental health 
(MH), social function (SF), physiological func-
tion (PF), role physical (RP), role emotional (RE), 
bodily pain (BP) and vitality (VT). The full score 
of each dimension is 100 points, and the high-
er the score, the higher the quality of life is.

Statistical methods 

The counting data were represented by number 
of cases and percentage [n (%)]. The differenc-
es between groups were compared by Chi-
square test, and when the theoretical frequen-
cy was less than 5, the likelihood ratio 
Chi-square value or Fisher exact test method 
was used. The measurement data conforming 
to a normal distribution in data analysis were 
expressed by mean ± standard deviation (Mean 
± SD), the comparison of mean was made by 
t-test or analysis of variance, and that between 
groups before and after was tested through 
paired t-test. P < 0.05 was taken as the basis  
of statistical conclusion, indicating that there 
were remarkable differences. Data were pro-
cessed by SPSS 25.0 purchased from IBM 
Corporation of America. 

Results

Clinical data

We collected the clinical data of both groups of 
patients. There was no marked difference 
between the CG and the OG in clinical informa-
tion such as educational level, age, gender, 
esophageal diameter and TNM stage (P > 0.05) 
(Table 1).
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Pain intensity in both groups before and after 
nursing

The pain intensity of patients before and after 
nursing was assessed via VAS scoring. Before 

nursing, there was no obvious difference in VAS 
scores between the two groups (P > 0.05). After 
nursing, the VAS scores decreased (P < 0.05), 
and scores in the OG decreased more than 
those in the CG (P < 0.05) (Figure 1).

Clinical related indicators in both groups of 
patients

We observed the clinical related indexes after 
nursing, such as time of the indwelling drainage 
tube, getting out of bed, recovery of bowel 
sounds and hospitalization. After nursing, the 
time of the above factors in patients in the OG 
were shorter than those in the CG (P < 0.05) 
(Figure 2).

Incidence of complications in both groups of 
patients

The complications in the two groups of patients 
during nursing were observed. In the OG, there 
was bleeding, anastomotic leak, pulmonary 
infection, adhesive intestinal obstruction and 
chylothorax in 1 case, and incision infection in 
2 cases, with a complication rate of 8.97%. In 
the CG, there were 5 cases of bleeding, 3 of 
incision infection, 2 cases with anastomotic 
leak, 3 of pulmonary infection, 1 of adhesive 

Table 1. Clinical data of two groups [n (%)]/(Means ± SD)
Clinical data Control group (n=77) Observation group (n=78) χ2/t P
Education level 0.352 0.839
    Primary school 7 (9.09) 6 (7.69)
    Junior high school 15 (19.48) 18 (23.08)
    High school and above 55 (71.43) 54 (69.23)
Age (years) 66.58±3.49 67.15±3.85 0.956 0.336
Gender 0.158 0.691
    Male 40 (51.95) 43 (55.13)
    Female 37 (48.05) 35 (44.87)
Diameter of diseased esophagus (cm) 3.39±0.35 3.42±0.37
Tumor site 0.589 0.745
    Upper esophagus 24 (31.17) 20 (25.64)
    Middle esophagus 27 (35.06) 30 (38.46)
    Lower esophagus 26 (33.77) 28 (35.90)
TNM staging 0.372 0.830
    Stage I 6 (7.79) 5 (6.41)
    Stage II 32 (41.56) 36 (46.15)
    Stage III 39 (50.65) 37 (47.44)
Marital status 0.236 0.627
    Unmarried 7 (9.09) 10 (12.82)
    Married 70 (90.91) 68 (87.18)

Figure 1. VAS score changes of two groups before 
and after nursing. After nursing, the VAS scores of 
patients in the two groups decrease, and the scores 
in the OG decrease more than those in the CG. *P 
< 0.05.
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intestinal obstruction and 2 of chylothorax, 
with an incidence rate of 20.78%. The incidence 
of postoperative complications in the OG was 
less than that in the CG (P < 0.05) (Table 2).

SAS and SDS scale scores before and after 
nursing in both groups

The anxiety and depression of patients in the 
two groups were evaluated via SAS and SDS 
scales. The results revealed that there was no 
marked difference in SAS and SDS scores 

between the OG and the CG before operation (P 
> 0.05). After nursing, the scores were reduced 
(P < 0.05), especially in the OG (P < 0.05) 
(Figure 3).

Nursing satisfaction in both groups of patients

Before and after nursing, we investigated the 
nursing satisfaction in the two groups of 
patients. The results revealed that 44 patients 
in the OG were very satisfied after nursing, 32 
were quite satisfied, and 2 were dissatisfied. In 

Figure 2. Clinical related indexes of two groups of patients. After nursing, the time of the indwelling drainage tube 
(A), time to getting out of bed (B), time to recovery of bowel sounds (C) and hospitalization time (D) in the OG are 
shorter than those in the CG. *P < 0.05.
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the CG, 31 patients were very satisfied, 36 
were relatively satisfied and 10 were dissatis-
fied. The nursing satisfaction of patients in the 
OG was obviously better than that in the CG (P 
< 0.05) (Table 3).

SF-36 scale scores in both groups

The quality of life of patients in both groups was 
assessed via the SF-36 scale. There was no 

Discussion 

Clinically, EC is treated in the ICU after radical 
operation. In order to ensure the recovery of 
patients, it is vital to give targeted nursing mea-
sures in this process [20]. In this research, we 
provided high-quality nursing service for 
patients undergoing EC surgery, and the results 
revealed that this nursing model promoted 
postoperative recovery.

Table 3. Nursing satisfaction of patients in both groups [n 
(%)]

Nursing satisfaction Control 
group (n=77)

Observation 
group (n=78) χ2 P

Very satisfied 31 (40.26) 44 (56.41) 5.894 0.015
Satisfied 36 (46.75) 32 (41.03)
Dissatisfied 10 (12.99) 2 (2.56)
Satisfaction (%) 87.01 97.44

Table 2. Incidence of complications in both groups [n (%)]
Nursing satisfaction Control group (n=77) Observation group (n=78) χ2 P
Hemorrhage 5 (6.49) 1 (1.28) 1.601 0.206
Incision infection 3 (3.90) 2 (2.56) 0.220 0.639
Anastomotic leak 2 (2.60) 1 (1.28) 0.353 0.552
Pulmonary infection 3 (3.90) 1 (1.28) 1.053 0.304
Adhesive intestinal obstruction 1 (1.30) 1 (1.28) 0.494 0.482
Chylothorax 2 (2.60) 1 (1.28) 0.353 0.552
Total incidence rate (%) 20.78 8.97 4.273 0.039

Figure 3. Scores of SAS and SDS before and after nursing in both groups. After nursing, the SAS (A) and SDS (B) 
scale scores of patients in the two groups reduce, especially in the OG. *P < 0.05.

remarkable difference in GH, MH, SF, 
PF, RP, RE, BP and VT scores between 
the two groups before operation (P > 
0.05). After 3 months of operation, the 
scores of GH, MH, RP, RE, BP and VT 
increased significantly (P < 0.05), and 
those of SF and PF in the OG also 
increased significantly (P < 0.05) 
(Figure 4).
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EC patients experience a variety of psychologi-
cal problems (including depression, anxiety and 
stress), and timely intervention of psychological 
problems can improve their quality of life [21]. 
Secondly, radical resection of EC can bring 
great trauma to patients, which may affect 
physical activities such as cough and breathing 
after the operation [22]. Mitchell et al. reported 
that while patients were in the ICU, providing 
basic care for patients included cooperation 
with their families, which can improve respect, 
collaboration, support and overall success in a 
48-hour family-centered nursing survey [23]. 
Based on this, we provided psychological and 
pain nursing intervention for patients and the 
results revealed that high-quality nursing could 

reduce negative emotions and pain after EC 
surgery. Similarly, Liu et al. explained that high-
quality nursing can relieve depression, anxiety 
and stress in EC patients during the periopera-
tive period [24]. It may be that high-quality 
nursing success is enhanced through a series 
of optimized nursing measures, and through 
psychological and incision nursing. So, it can 
reduce the postoperative stress reaction of 
patients and reduce their negative emotions. 
Although resection is the main means of radi-
cal treatment, this highly invasive operation 
can cause a series of postoperative complica-
tions, such as pulmonary infection and 
decreased blood oxygen content [25]. After the 
operation, we gave the patients nursing for 

Figure 4. Comparison of scores of 
SF-36 between both groups. There is 
no marked difference in the scores 
of GH (A), MH (B), SF (C), PF (D), RP 
(E), RE (F), BP (G) and VT (H) between 
the two groups before operation. Af-
ter 3 months of operation, the scores 
of GH, MH, RP, RE, BP and VT were 
improved, and those of SF and PF in 
the OG were also improved. In addi-
tion, the scores of GH, MH, RP, RE, 
BP and VT in the OG were higher 
than those in the CG. Note: nsP > 
0.05, *P < 0.05.
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respiratory tract care, incision care, and nutri-
tion and respiratory function care. Cleaning 
their respiratory tract and incision in real time 
can guide them to effectively cough, and avoid 
pain and bleeding of the wound caused by tho-
racic expansion and traction during coughing 
[26]. A reasonable energy intake plan was for-
mulated and high-quality nutritious meals were 
made for patients based on their condition. In 
our research, after the implementation of high-
quality nursing, the time of the indwelling drain-
age tube, getting out of bed, recovery of bowel 
sounds, and hospitalization were shortened. 
Thus, it can be seen that high-quality nursing 
can promote the recovery of physical function 
of patients after radical resection of esopha-
geal cancer. Yin et al. explained that with a fre-
quent incidence of infection after esophageal 
cancer surgery, and through effective early 
warning monitoring, the risk of postoperative 
complications can be reduced [27]. Our 
research shows that the incidence of complica-
tions, such as bleeding and incision infection, is 
reduced, which may be due to the strengthen-
ing of the monitoring of patients postoperative-
ly. Therefore, high-quality nursing can promote 
the recovery of physical function of patients 
after radical resection of EC, and shorten the 
hospitalization time, which can reduce their 
economic burden. Cheng et al. claimed that EC 
patients experienced a decline of quality of life 
(QOL) after esophagectomy due to malnutrition, 
lack of physical exercise and psychological 
symptoms, and that a comprehensive interven-
tion model of mobile health support could 
improve the quality of life of patients and pro-
mote their postoperative recovery [28]. 
Similarly, the quality of life of patients with high-
quality nursing intervention has been improved. 
Through a series of optimized nursing mea-
sures, in the early stages, through psychologi-
cal nursing, patients can have positive effects 
when facing diseases. In this process, by giving 
corresponding nursing measures to patients, 
the stress response in patients after surgery 
can be alleviated, thus maintaining a better 
physical and mental state, improving the quali-
ty of life and promoting their rehabilitation. We 
also investigated patients’ satisfaction before 
discharge. The results revealed that patients’ 
overall nursing satisfaction was better after 
high-quality nursing intervention. Besides, 
shortening the length of stay in the hospital can 
reduce the economic burden of patients, and 
patients recognize the quality of nursing 
service. 

Our research confirmed the feasibility of imple-
menting high-quality nursing in the ICU for 
patients undergoing EC surgery. However, there 
are still some limitations. First of all, we don’t 
know patients’ quality of life after one year. 
Secondly, it is unclear whether an individual-
ized nursing mode has an impact on the sur-
vival of EC patients after operation, which 
needs further exploration in the future.

In this research, high-quality nursing exerted a 
better effect for patients in the ICU undergoing 
EC surgery; it can reduce their pain and adverse 
events and promote their rehabilitation.
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