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Abstract: Objective: To explore the advantages of continuous nursing for patients with advanced esophageal can-
cer after esophageal stent implantation. Methods: A total of 48 patients with advanced esophageal cancer who
successfully received esophageal stent implantation in the Department of Oncology, at the First People’s Hospital
Affiliated with Shanghai Jiao Tong University were divided into the control group (24 cases, receiving routine dis-
charge guidance) and the experimental group (24 cases, receiving continuous nursing through the issuance of a
home nursing instruction handbook, dietary transition guidance after discharge, nutrition and food evaluation,
and guidance on daily activities, medication, and prevention of complications, etc.). The quality of life (EORTCQLQ-
C30), nutritional status (MNA score and the levels of hemoglobin (Hb), serum total protein (TP) and albumin (Alb)),
anxious/depressive mental state (HAMA, HAMD), complications and satisfaction were compared between the two
groups. Results: EORTCQLQ-C30, HAMA and HAMD scores of the two groups three months after discharge were
lower than those before discharge, and those of the experimental group were lower than those of the control group
(all P<0.05). The MNA score and the levels of Hb, TP and Alb in the experimental group three months after dis-
charge had no significant changes compared with those before discharge (all P>0.05), while the MNA score and the
levels of Hb, TP and Alb in the control group three months after discharge were lower than those before discharge
and those in the experimental group (all P<0.05). The experimental group’s nursing satisfaction was higher than
that of the control group (P<0.05). Conclusion: The application of continuous nursing in patients with advanced
esophageal cancer after esophageal stent implantation can effectively improve the patients’ adverse mental state,
nutritional status and quality of life.
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Introduction [3]. Currently, esophageal stent implantation is
widely used in the treatment of advanced
esophageal cancer to improve patients’ dys-

phagia [4, 5]. However, due to the lack of pro-

The early symptoms of esophageal cancer are
not obvious, and most patients are in the mid-

dle and late stages when they are diagnosed.
Anatomically, the esophageal lymphatic tissue
is abundant, and the structure lacks a serous
membrane, so patients are more likely to have
lymph node metastasis in the early stage and
lose the opportunity for surgical resection [1,
2]. Patients with esophageal cancer have obvi-
ous dysphagia and low nutrient absorption, so
alleviating the clinical symptoms and improving
the patients’ nutritional status are the main
goals for treating advanced esophageal cancer

fessional care after discharge, patients are
prone to nutritional deficiency, and the inci-
dence of complications also increases [6, 7].

Continuous nursing refers to the extended out-
of-hospital care services that use modern infor-
mation tools to provide medical care services
to patients after discharge [8]. Continuous
nursing outside the hospital can ensure that
patients receive similar nursing services out-
side the hospital. Some studies [9] have point-
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ed out that the implementation of continuous
nursing for diabetic patients can significantly
strengthen blood sugar control and improve
patient compliance with medications. However,
there is no authoritative guideline on continu-
ous nursing at present, and there is no report
on the application of continuous clinical nurs-
ing in patients with advanced esophageal can-
cer after esophageal stent implantation.
Therefore, this study examines the effect of
continuous nursing in patients with advanced
esophageal cancer after esophageal stent
implantation, aiming to provide clinical refe-
rence.

Material and methods
General information

From May 2019 to May 2020, 48 patients
with advanced esophageal cancer who under-
went esophageal stent implantation in the
Department of Oncology, at the First People’s
Hospital Affiliated with Shanghai Jiao Tong
University were selected and randomly divided
into two groups. Our hospital's ethics commit-
tee approved this study, and all patients signed
an informed consent form. Inclusion criteria:
Those who were diagnosed with esophageal
cancer from the results of relevant clinical
examinations and laboratory examinations,
and are in the advanced stage; Those who need
esophageal stent treatment and the esopha-
geal stent placement is successful; Those who
can cooperate with the research and follow-up;
Patients and Families members will communi-
cate on WeChat; Those with an estimated sur-
vival time >3 months; Those who have signed
informed consent. Exclusion criteria: Patients
with other serious diseases; Patients with men-
tal illness or communication disorders; Those
who participate in other studies simultaneous-
ly; Patients who cannot tolerate esophageal
stent implantation or have contraindications to
surgery; Patients with malignant tumors, etc.

Methods

The two groups of patients received esopha-
geal stent implantation during hospitalization,
and the esophageal stent was successfully
placed. Local perfusion chemotherapy was per-
formed 5 to 7 days after stent implantation,
including cisplatin 80-100 mg/m?, fluorouracil
750-1000 mg/m? and pirarubicin 14-25 mg/
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m2. Four weeks is one treatment cycle and
patients needed four consecutive cycles of
chemotherapy. Patients in the control group
were given routine discharge guidance 3-5
days before discharge. Routine discharge guid-
ance includes explaining the formation of the
disease and subsequent treatments, instruct-
ing the patients to eat liquid food within one
week of discharge, keeping the food at 40°C,
and then gradually transiting to normal, eating
in a sitting position, standing or sitting for 1
hour after eating, avoiding high intensity exer-
cise, and raising the head of the bed 20-30°
while sleeping. Patients in the experimental
group were given continuous nursing from 3-5
days before discharge to three months after
discharge [10, 11]: The continuous nursing
group was composed of clinicians and nurses
of different levels. WeChat groups and QQ
groups were established, and patients and
their families were invited to join the group; A
home nursing instruction handbook about
nursing after an esophageal stent implantation
was formulated by the continuous nursing
group and was issued to patients before
discharge; Focus was on dietary transition,
enteral nutrition and food comparasions were
explained to patients and their families at the
time of discharge; Health education materials
were given out on postoperative diet, activities,
medication and prevention of complications, all
of which were distributed to patients in the
WeChat group and QQ groups once every two
weeks. Patients’ diet, mental and physical
health status were followed up and recorded,
and nursing guidance was given according to
patients’ actual situation once every two weeks.

Outcome measures

Primary outcome measures: All patients filled
out the following scales at the time of discharge
and three months after discharge.

Quiality of life: The European Organization for
Research and Treatment of Cancer Core Quality
of Life Scale (EORTCQLQ-C30) was used to
assess life quality [12]. The higher the score,
the worse the quality of life.

Nutritional status: Mini-Nutritional Assessment
Scale (MNA) was used to evaluate patients’
nutritional status [13]. The higher the score, the
better the nutritional status. Three ml venous
blood was collected at discharge and three
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months after discharge, respectively. The
serum was separated after centrifugation. The
levels of hemoglobin (Hb), serum total protein
(TP), and albumin (Alb) were measured using an
automatic biochemical analyzer (Shenzhen
Cooper Biotechnology Co., Ltd., origin: China).

Psychological status: Hamilton Anxiety and
Depression Scale (HAMA, HAMD) were used to
asses patients [14, 15]. The higher the score,
the more serious the degree of anxiety and
depression.

Secondary outcome measures: Postoperative
complications, such as gastroesophageal re-
flux, esophageal stent displacement, and nutri-
tion loss were recorded and analyzed. The total
incidence of adverse reactions = cases of
adverse reactions/total cases x100%.

The self-made satisfaction questionnaire was
used to record the satisfaction of the two
groups of patients with nursing. The full score
of the two groups was 100 points. The patients
with more than 90 points were satisfied, the
patients with 60-89 points were generally sat-
isfied, and the patients with less than 60 points
were dissatisfied. Satisfaction = (satisfied +
generally satisfied) cases/total cases x100%.

Stastical analysis

SPSS 22.0 software was used for data pro-
cessing, and mean * standard deviation was
used to represent the measurement data. An
independent sample t-test was used for com-
parison between the groups at the same time
point. Paired sample t-test was used for com-
parison within groups at different time points.
The count data was expressed as a percent-
age. Chi-square test or Fisher exact probability
methods were adopted. The difference was sta-
tistically significant when P<0.05.

Results
Baseline data

There were no patients who died in either group
during hospitalization and within three months
of follow-up. There was no significant difference
in the general information between the two
groups (all P>0.05), and as such patients were
comparable between the groups. See Table
1.
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Quality of life (EORTCQLQ-C30 score)

Three months after discharge, the EORTCQLQ-
C30 scores of the two groups were lower than
those before discharge, and those of the exper-
imental group were significanly lower (all
P<0.001). See Table 2.

Nutritional status (MNA score)

Three months after discharge, the MNA scores
of the experimental group had no significant
changes compared with those before discharge
(all P>0.05), and the MNA scores of the control
group three months after discharge were lower
than those before discharge and those of the
experimental group (all P<0.05). See Table 3.

Nutrition indicators

The levels of Hb, TP and Alb in the experimental
group 3 months after discharge were not sig-
nificantly changed from those before discharge
(all P>0.05), and the Hb, TP and Alb levels in the
control group three months after discharge
were lower than those before discharge and in
the experimental group (all P<0.05), as shown
in Table 4.

Psychological state

Three months after discharge, HAMA and
HAMD scores of the two groups decreased and
those of the experimental group were lower (all
P<0.05), as shown in Table 5.

Postoperative complications

There was no significant difference in the inci-
dence of postoperative complications between
the two groups (P>0.05). See Table 6.

Satisfaction

The patients’ satisfaction with nursing care in
the experimental group was 95.83% (18 cases
were satisfied, 5 cases were generally satis-
fied), which was higher than 75.00% (12 cases
were satisfied, 6 cases were generally satis-
fied) of the control group (P<0.05), as shown in
Figure 1.

Discussion

Surgery is the primary method for treating
esophageal cancer, but some patients still

Am J Transl Res 2021;13(8):9743-9749



Continuous nursing and esophageal stent implantation

Table 1. Comparison of baseline data between the two groups (X + sd)

Indicators Control group (n=24) Experimental group (n=24) x%/t P
Gender (n) 0.097 0.755
Male 16 17
Female 8 7
Age (year) 56.815.9 55.816.9 0.540 0.592
Course of disease (year) 2.29+1.04 2.44+1.19 0.465 0.644
TNM staging (n) 0.751 0.386
Stage Il 13 10
Stage IV 11 14
Tumor location (n) 0.829 0.661
Superior segment 8 10
Middle piece 10 7
Lower part 6 7
Stooler grading (n) [16] 1.778 0.182
Grade llI 20 16
Grade IV 4 8
Pathological type (n) 0.772 0.680
Squamous cell carcinoma 18 20
Adenocarcinoma 4 2
Adenosquamous carcinoma 2 2
Preoperative Hb (g/L) 88.29+5.50 88.5415.20 0.162 0.872
Previous treatment history (n) 1.244 0.537
None 4 5
Chemotherapy 14 16
Radiotherapy combined with chemotherapy 6 3
Education level (n) 0.087 0.768
Junior high school and below 15 14
Senior high school and above 9 10

Table 2. Comparison of the EORTCQLQ-C30 score between the two

groups ((X £ sd), points)

catheters, patients will have
depression, anxiety and other

Before

Groups discharge

Three months
after discharge

emotions, which affects the

P recovery of the disease [18].

Control group (n=24)

t 0.049
P 0.961

53.67+2.83 42.68+1.98
Experimental group (n=24) 53.71+2.79 36.52+1.56 26.345 <0.001
11.972
<0.001

15.588 <0.001

Therefore, during the entire
treatment and postoperative
recovery process, high-quali-
ty nursing services are ess-

Note: EORTCQLQ-C30: quality of life.

have difficulty eating after surgery. The emer-
gence of esophageal stent technology has
mostly solved this problem, which can quickly
resolve esophagostenosis, restore eating and
improve nutritional status [17]. However, due to
the influence of many factors, such as severe
postoperative complications, patients’ adverse
psychological status of being extremely afraid
of cancer, the effects of late radiotherapy, cath-
eterization trauma and discomfort caused by
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ential to promote postopera-
tive rehabilitation.

Discharge is a very vulnerable period for
patients, and more than half of the patients
have medical problems during this period [19].
Continuous nursing is a new nursing concept
proposed in recent years, as an extended nurs-
ing service from the hospital to the family [20].
Continuous nursing has only been carried out
for more than ten years. Although domestic
continuous nursing research has covered all
kinds of clinical system diseases, it is more
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Table 3. Comparison of the MNA score of nutritional status between the two groups ((X + sd), points)

; Nutrition General
Groups Time ) Total score
screening assessment
Control group (n=24) Before discharge 12.67+1.04 14.53+1.68 27.16+1.59
Three months after discharge ~ 10.52+0.89" 12.83+1.37° 23.66+1.18"
Experimental group (n=24) Before discharge 12.71+1.02 14.49+1.71 27.09+1.62
Three months after discharge 12.58+0.91* 14.29+1.64* 26.71+1.49¢%

Note: Compared with the same group before discharge, “P<0.05; compared with the control group 3 months after discharge,

#P<0.05. MNA: nutritional status.

Table 4. Comparison of nutritional indicators between the two groups before and after the interven-

tion (g/L, (X % sd))

Groups Time Hb TP Alb

Control group (n=24) Before discharge 108.29+5.50 61.30+5.24 38.88+4.22
Three months after discharge  104.44+5.37"  57.87+4.22" 36.07+4.10"

Experimental group (n=24) Before discharge 108.54+5.20 61.31+5.19 38.46+3.96

Three months after discharge

109.224+5.68" 61.63+5.56"  39.23+3.67*

Note: compared with the same group before discharge, "P<0.05; compared with the control group 3 months
after discharge, *P<0.05. Hb: hemoglobin; TP: serum total protein; Alb: albumin.

Table 5. HAMA and HAMD scores of two groups before and after the intervention (X + sd)

Groups Time HAMA Score HAMD Score

Control group (n=24) Before discharge 7.83+1.37 7.96+1.27
Three months after discharge 6.43+1.11" 6.86+1.34"

Experimental group (n=24) Before discharge 7.68+1.53 8.04+1.56
Three months after discharge 5.22+1.32"# B.77+1.44"*

Note: compared with the same group before discharge, "P<0.05; compared with the control group 3 months after discharge,

#P<0.05. HAMA, HAMD: anxious/depressive mental state.

Table 6. Comparison of the incidence of postoperative complications between the two groups 3

months after discharge n (%)

Groups Gastroesophageal Esqphageal stent Loss of nutrition Total incidence
reflux displacement

Control group (n=24) 1(4.17) 1(4.17) 3(12.50) 5 (20.83)

Experimental group (n=24) 1(4.47) 0 (0.00) 0 (0.00) 1(4.147)

X2 0.522 0.000 1.422 1.714

P 0.470 1.000 0.233 0.190

common in heart disease and respiratory sys-
tem disease. There are few studies on continu-
ous nursing of esophageal cancer, and it is
mainly about the nursing research after radical
resection of early esophageal cancer. However,
there is no report on the clinical research on
continuous nursing after esophageal stent
implantation.

This study showed that the MNA scores and Hb,
TP, Alb levels of the experimental group did not
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change significantly three months after dis-
charge compared with those before discharge.
The MNA scores and Hb, TP, Alb levels of the
control group three months after discharge
were lower than those before discharge and
those of the experimental group. It was also
observed that the EORTCQLQ-C30 score of the
experimental group was lower than that of the
control group three months after discharge,
indicating that continuous nursing can signifi-
cantly improve the postoperative nutritional
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Figure 1. Comparison of satisfaction with nursing of
two groups of patients. Compared with the control
group, *P<0.05.

status of patients with advanced esophageal
cancer and improve the postoperative quality
of life. It is speculated that continuous nurs-
ing’s specific content is related to the patient’s
condition, mainly focusing on diet, patients’
psychological changes, medication, prevention
of complications, etc. Members of the continu-
ous nursing group provide patients with post-
discharge nursing guidance through telephone,
WeChat, etc. The team members have vibrant
clinical and nursing experience. They further
standardize continuous nursing, carry out indi-
vidual assessments for different patients, and
conduct appropriate intervention, which will
help improve the patients’ nutritional status
and improve the quality of life of patients [21].

The results of this study showed that the HAMA
and HAMD scores of the experimental group
were lower than those of the control group
three months after discharge, and the nursing
satisfaction of the experimental group was
higher than that of the control group, suggest-
ing that continuous nursing can significantly
improve the unhealthy mood of patients with
advanced esophageal cancer after discharge,
and improve the nursing satisfaction. Maybe it
is because continuous nursing guarantees the
continuity of nursing work. Patients after dis-
charge can still receive nursing services similar
to those during their stay in the hospital, which
helps patients increase their confidence in
overcoming disease and is, therefore, condu-
cive to improving patients’ unhealthy psycholo-
gy. Wimberly et al. also pointed out that the
implementation of continuous nursing can
improve patients’ unhealthy psychology regard-
ing malignant tumors [22]. In terms of compli-
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cations, the experimental group’s complication
rate was slightly lower than that in the control
group, indicating that continuous nursing can
reduce the complication rate in patients with
advanced esophageal cancer after esophageal
stent implantation to a certain extent. However,
there was no difference with conventional out-
of-hospital guidance, which may be related to
this study’s small sample size. In the later
stage, it is still necessary to expand the sample
size and adopt more in depth multi-center clini-
cal research to confirm the application advan-
tages of continuous nursing in patients with
advanced esophageal cancer after esophageal
stent implantation.

In conclusion, the application of continuous
nursing in patients with advanced esophageal
cancer after esophageal stent implantation can
effectively improve patients’ poor mental state
and nutritional status after discharge and
improve their quality of life.
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