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Abstract: Objective: To explore the effect of enhanced recovery after surgery on patients with malignant obstructive
jaundice complicated with diabetes mellitus. Methods: Patients with malignant obstructive jaundice complicated
with diabetes mellitus received surgery in Hengshui People’s Hospital were divided into two groups: patients in
one group received routine care (routine care group, RC group), and patients in another group received enhanced
recovery after surgery on the basis of routine care (accelerated care group, AC group). The differences in patients’
satisfaction with care and nursing effects between the two groups were compared. Results: The scores of nursing
effects such as nursing records and surgical safety in the RC group were significantly lower than those in the AC
group (P<0.001). The psychological state of patients in the AC group was better than that in the RC group after care
(P<0.001). The nursing-sensitive quality indicators, the quality of life scores and the patients’ nursing satisfaction
in the AC group were all higher than those in the RC group (P<0.001). The incidence of adverse events in the AC
group was significantly lower than that in the RC group (P=0.01). Conclusion: Compared with routine care, the effect of enhanced recovery after surgery is better on patients with malignant obstructive jaundice complicated with
diabetes mellitus.
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Introduction
Malignant obstructive jaundice (MOJ) is due to
the blockage of bile ducts caused by compression or obstruction of malignant tissue [1]. MOJ
caused by malignant tumor has few symptoms
in the early stage and it is easy to be misdiagnosed, resulting a low early detection rate.
When the patients show the jaundice, the
tumor has progressed to malignancy and their
prognosis is poor [2]. Meanwhile, the bile cannot be normally discharged into the digestive
tract, leading to cholestasis, thus inducing
hyperbilirubinemia, which then contributes to
the related pathophysiological changes such as
liver function decline, malnutrition and so on.
Among them, diabetes mellitus (DM) is a common complication in MOJ patients. Patients
with MOJ complicated with DM tend to have
impaired glucose tolerance and postoperative

hyperglycemia, but the etiology is not completely clear [3]. Clinical experience shows that the
tumors causing MOJ generally have a high
malignancy. And the patients are in poor condition and have poor surgical tolerance. Therefore,
it is important to select safe and effective surgical methods and care measures to treat the
disease thoroughly [4]. The idea of enhanced
recovery after surgery (ERAS) was proposed in
2001 by Danish surgeons Kehlet and Wilmore
[5]. ERAS can improve the prognosis of surgical
patients and accelerate the process of postoperative rehabilitation to shorten the hospital
stay, increase the patients’ satisfaction and
accelerate postoperative rehabilitation [6].
With the advancement of ERAS, it has achieved
good results in abdominal and joint surgery.
However, there are few studies about ERAS
applied on MOJ and other related intestinal dis-
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eases. Therefore, this article aims to explore
the effect of ERAS on patients with MOJ complicated with DM by analyzing the differences in
adverse events, quality of life, nursing-sensitive
quality indicators, nursing effects, psychological state and patients’ nursing satisfaction between the patients received routine care only
and those received ERAS.
Materials and methods
General materials
Seventy-eight patients with MOJ complicated
with DM who received surgery in Hengshui
People’s Hospital (Jan 2018-Aug 2019) were
randomly divided into two groups: patients in
one group received routine care (routine care
group, RC group), and patients in another group
received the ERAS on the basis of routine care
(accelerated care group, AC group). There were
39 patients in each group. This prospective
study has been approved by the Ethics Committee of Hengshui People’s Hospital and all
patients signed the informed consent.
Criteria for inclusion and exclusion
Inclusion criteria were: Patients who had significant clinical manifestations of MOJ complicated with DM [6]; patients who received percutaneous transhepatic cholangial drainage; patients who had normal consciousness and were
able to coordinate the treatment.
Exclusion criteria were: Patients who had other
malignancies; patients with type 2 DM or even
complicated with other diseases; patients who
had incomplete data.
Care methods
Routine care: The care process was from postoperation to discharge. First, preparation: The
personalized patient files were established and
the basic information of patients such as personal information, other diseases, clinical
symptoms related to the disease, drug allergy
history were indicated. Second, propaganda:
The health education manuals of MOJ were distributed to the patients and their families and
the causes, risk factors and precautions of the
disease were introduced. Third, implementation: Timely feedback of patients’ questions
and suggestions were provided and adverse
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events were reported and addressed in time
and actively. The patients’ families were told to
strengthen nutrition for patients and food
intakes were adjusted according to the patients’
condition and other relevant conditions. Forth,
consolidation: The nursing staffs paid more
attention to the patients’ mental health and
care. Fifth, conclusion: The opinions and suggestions of the patients and their families were
widely solicited to find problems and solve them
in time.
ERAS: Routine instruction of preoperative care:
The surgery process and care methods were
introduced to the patients and their families in
detail before the surgery and they were informed about the positive effect of postoperative diet and activity on postoperative rehabilitation and the possible postoperative complications to eliminate their worries and encourage them to actively cooperate with the
surgery.
Postoperative care instruction: First, analgesia
administration: If patients did not receive postoperative analgesia with an analgesic pump,
postoperative analgesia was administered
according to the doctors’ orders; in principle,
the analgesic should be consistent with that
used in preoperative or intraoperative; the liquid intake and output volumes were calculated
every day after surgery and liquid intake volume was restricted or reduced. Second, early
postoperative food intake: after patients were
awake from anesthesia, they should take
50~100 mL of energy drinks (Mizone or Pocari)
every 4 hours; they should keep full liquid diet
1-3 days after surgery and semi-liquid diet 3-5
days after surgery, and during the 5-7 days
after surgery, solid food could be taken. Third,
accelerating recovery of gastrointestinal function: The patients were suggested to chew gum
and received abdominal ultrasound infrared
physiotherapy. Fourth, antibiotic management:
The antibiotics were stopped from 3 to 5 days
after surgery. Fifth, early activity: Patients were
encouraged to have early exercise by combining on bed activities (limb movement and bicycle exercise) with off-bed activities (walking).
After the surgery, the nerve signs of patients
were detected by telemetric ECG monitor. The
patients with stable life sign could stop using ECG monitor 24~48 hours after surgery.
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Clipping the urinary catheter 24~48 hours after
surgery was advised. The urinary catheter and
drainage tube were removed 3~5 days after
surgery. Other care measures were consistent
with routine care and patients were asked to
return to the hospital regularly for review.

faction”, 0-2 points as “dissatisfaction”. Satisfaction probability (%) = (number of satisfactory patients + number of basic satisfactory
patients)/total number of patients × 100.

Surgical nursing effect

During and after the care, the incidence of
adverse events was observed and recorded
including nursing disputes, infection, complications, and readmission due to surgical problems.

Surgical nursing effect was evaluated by scoring surgical preparation, surgical safety and so
on via a 10-point scale. A high score indicates
the high level of nursing quality.
Nursing-sensitive quality indicators
The evaluation of nursing quality was performed according to the “Evaluation scale of
nursing quality” made by Hengshui People’s
Hospital. The contents include qualification for
drugs utilization and safety management,
implementation of grading nursing, accurate
identification for patients, professional skills of
nurses and ability in risk management. Each
indicator scores 0-10 points. A low score indicates the poor nursing quality.
Psychological state scores
After care, patients’ negative emotion was evaluated by self-rating anxiety scale (SAS) and
self-rating depression scale (SDS) [7]. SAS
adopted a cutoff score of greater than 50 for
anxiety, and a high score indicates the severe
anxiety status. SDS was used to evaluate the
mental, physical and psychological disorders,
which adopted a cutoff score of greater than
53 for depression. A high score indicates the
serious depression.
Quality of life
After care, patients were evaluated by Rating
Scale of Quality of Life (SF-36) [8], which
includes physiological function, social function,
daily activities and so on. The total score was
100 points. A higher score indicates the better
quality of life.
Nursing satisfaction
After care, the patients’ nursing satisfaction
was evaluated by Inpatient Satisfaction Questionnaire including 6 factors and a total of 6
scores. The total score of 4-6 points is classified as “satisfaction”, 3 points as “basic satis1872

Adverse events

Statistical analysis
SPSS23.0 was adopted for statistical analysis.
The enumeration data including adverse events
and nursing satisfaction were expressed by n
(%), and chi-square test or Fisher exact probability test was adopted for the comparisons
between two groups. The measurement data
including psychological state scores, nursingsensitive quality indicators, quality of life and
surgical nursing effect were expressed as
mean ± sd, and the paired-sample t test was
adopted for the comparison between two
groups. P<0.05 was considered statistically
significant.
Results
Comparison of general materials
The difference was not statistically significant
in general materials between the RC group and
AC group (P>0.05). See Table 1.
Comparison of surgical nursing effect
The results showed that the scores of indicators for nursing effect in the RC group were all
significantly lower than those in the AC group
(P<0.001). See Table 2.
Comparison of nursing-sensitive quality indicators
As shown in Table 3, the nursing-sensitive quality indicators scores in the AC group were significantly higher than those in the RC group
(P<0.001).
Comparison of psychological state
Before care, the differences in SAS score and
SDS score between the two groups were insigAm J Transl Res 2021;13(3):1870-1876
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Table 1. General materials (n, x ± sd)
Group (n=39)
RC group
AC group
Gender
Male
20
22
Female
19
17
Age (year)
45-59
18
20
60-75
21
19
Site of obstruction
Low
16
18
High
23
21
History of treatment
Yes
21
19
No
18
20
Primary disease
Hypertension
11
10
Heart disease
12
11
Others
16
18
Time of surgery (min) 112.43±15.34 113.45±16.76
BMI (kg/m2)
17.34±4.22
17.93±3.87
Bleeding volume (mL) 435.21±46.19 432.97±51.03

χ2/t
0.095

P
0.757

0.105

0.745

0.118

0.731

0.121

0.752

0.048 0.826

0.280 0.779
0.643 0.521
0.197 0.844

Note: RC: routine care; AC: accelerated care; BMI: body mass index.

RC group
9.12±0.34
9.05±0.40
8.98±0.87
9.03±0.16
9.39±0.43
9.34±0.73

AC group
9.65±0.67
9.81±0.78
9.56±0.45
9.64±0.35
9.97±0.94
9.87±0.59

Note: RC: routine care; AC: accelerated care.

nificant (P>0.05). After care, the psychological
states in the RC group and AC group were significantly changed, but the scores of SAS and
SDS in the AC group were significantly lower
than those in the RC group (P<0.001, Table 4).
Comparison of quality of life
The scores of indicators for life quality in the AC
group were significantly higher than those in
the RC group (P<0.001, Table 5).
Comparison of nursing satisfaction
Compared with the AC group, there was a higher number of patients satisfied with the nursing
in the AC group, but lower number of patients
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t
4.405
4.616
3.698
7.976
3.799
3.526

Comparison of adverse events
of patients
There were 10 patients with
adverse events in the RC group
and 4 patients in AC group. The
incidence of adverse events in
the AC group was significantly
lower than that in the RC group
(P=0.010, Table 6).
Discussion

_
Table 2. Comparison of indicators for nursing effect ( x ± sd)
Group (n=39)
Surgery preparation
Care cooperation
Care records
Device management
Surgical safety
Surgical quality

basically satisfied with the
nursing and dissatisfied with
the nursing (χ2=2.944, P=
0.015). The satisfaction rate in
the AC group and RC group was
94.87% and 82.05% respectively. The differences in number of patients who basically
satisfied with the nursing and
dissatisfied with the nursing
and the satisfaction rate
between the two groups were
insignificant (χ2=1.126, P=
0.253; Figure 1).

MOJ is one of the serious complications caused by malignant
tumor. In severe cases, MOJ
can cause cholestasis and further lead to other symptoms.
For patients who can tolerate
surgery, surgical treatment is
one of the best methods to
relieve obstruction and treat
MOJ [9]. However, MOJ is often
accompanied with DM which is a risk factor for
surgery. Patients with MOJ complicated with
DM are in high risk of acute myocardial infarction and postoperative complications. Stress
factors such as surgery and anesthesia can
aggravate DM and even lead to ketoacidosis.
Postoperative complications such as impaired
glucose tolerance and postoperative hyperglycemia are common in MOJ patients complicated with DM. Therefore, it is a hot spot to search
for a safe, rapid, effective and more beneficial
surgical option for patients with MOJ complicated with DM [10].
P
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

In our study, compared with patients received
routine care, patients received ERAS showed
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Table 3. Comparison of scores of sensitive indicators of nursing quality of patients ( x ± sd)
Group (n=39)
Qualification for drugs utilization and safety management
Implementation of grading nursing
Accurate identification for patients
Professional skills of nurses
Ability in risk management

RC group
8.12±1.25
8.56±0.68
7.72±0.89
8.02±1.11
8.13±0.75

AC group
9.74±1.41
9.59±0.74
9.10±1.12
9.62±1.32
9.32±1.43

t
5.369
6.400
6.024
5.535
4.602

P
<0.001
<0.001
<0.001
<0.001
<0.001

Note: RC: routine care; AC: accelerated care.

_
Table 4. Comparison of psychological state of patients ( x ± sd)
Group (n=39)
Before care
RC group
AC group
t
P
After care
RC group
AC group
t
P

Score of SAS

Score of SDS

57.56±5.74
58.48±5.69
0.711
0.479

62.84±6.19
61.57±6.24
0.902
0.369

51.79±6.10#
43.69±3.81#
7.033
<0.001

51.49±4.07#
42.21±3.34#
11.010
<0.001

Note: RC: routine care; AC: accelerated care; SAS: self-rating anxiety scale; SDS: selfrating depression scale. Compared with the same group before nursing, #P<0.001.

_
Table 5. Comparison of life quality of patients ( x ± sd)
Group (n=39)
Energy
Body pain
Emotion and professional title
Social function
Daily activity
Mental health
General health
Role physical

RC group
76.75±5.39
75.96±6.11
74.33±7.15
71.25±5.19
76.45±6.01
75.61±5.43
74.74±7.32
77.19±5.17

AC group
88.58±6.69
85.24±7.86
82.46±8.77
79.52±7.38
82.37±6.65
82.95±7.99
82.47±7.56
85.22±6.55

Note: RC: routine care; AC: accelerated care.

better nursing effects, higher nursing quality,
better psychological state, higher life quality
and higher nursing satisfaction rate, but lower
incidence of adverse events, indicating that the
application of the ERAS model in the patients
with MOJ complicated with DM can significantly
reduce the incidence of unexpected events and
improve the postoperative psychological mood
and satisfaction of patients [11, 12]. Previous
study reported that the ERAS has a good effect
in relieving clinical symptoms, preventing and
controlling operative complications and improv-
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t
8.599
5.821
4.487
5.724
4.125
4.745
4.587
6.010

P
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

ing psychological state of
patients [12, 13]. In addition, a large number of clinical experiments have proved that ERAS pays more
attention to the services
before and after surgery
and communication in the
operating room to avoid the
adverse events due to inadequate preparation. Meanwhile, ERAS provides the
patients with psychological
nursing to alleviate their
mental stress and focuses
on the training and cultivating nursing staffs to improve the professional accomplishment and nursing cooperation ability of nurses,
which is beneficial to ensure
the surgical safety and improve the operation quality.

Also, ERAS provides consultation platform for patients
and focuses on communication with patients so as to
improve patients’ pre-hospital guidance satisfaction,
professional skills and attitude towards service of nurses and ensure the
quality and safety of surgery [14-17]. A report
shows that quality of life is a globally accepted
concept of health, indicating that nursing for
patients is not only about physical health but
also about their mental well-being [18]. Related
studies show that compared with routine care,
the application of ERAS in the patients with
MOJ has achieved remarkable nursing effect.
ERAS not only effectively improves the effect
and quality of surgery and nursing-sensitive
quality indicators, but also improves the quality
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Figure 1. Comparison of nursing satisfaction of patients. A: Comparison of number of nursing satisfaction of patients; B: Comparison of satisfaction probability of patients. RC: routine care; AC: accelerated care. Compared with
the RC group, *P<0.05.

Table 6. Comparison of adverse events of patients (n)
Group (n=39) Infection Complications
RC group
AC group
χ2
P

1
0
1.000
0.317

2
1
0.333
0.563

Nursing
Readmission Incidence
disputes
4
3
25.640
2
1
10.250
0.667
1.000
6.599
0.414
0.317
0.010

Note: RC: routine care; AC: accelerated care.

quality, reduce the incidence of adverse events
and medical dispute of
such patients.
Disclosure of conflict of
interest
None.

of life and nursing satisfaction of patients and
significantly reduces the incidence of adverse
events after surgery, which is absolutely important for improving prognosis [19-21]. The
results of our study are similar to those of the
above researches.
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However, our study also has certain limitations.
Because of the cost and other problems, we
had not carried out a comprehensive physical
examination of all subjects, so we couldn’t
exclude the influence of other factors. Additionally, due to the shortage of time and insufficient sample size, the results may have some
deviations. In particular, the care methods
adopted in this experiment were few and had
limitations. Therefore, in the future, a study
with more care methods should be performed
to provide more effective information for the
treatment and care of patients with MOJ complicated with DM.
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