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Abstract: Objective: This study aimed to explore the effect of comprehensive nursing on the postoperative recovery 
and quality of life of patients undergoing hepatectomy. Methods: We randomly assigned 80 patients undergoing 
hepatectomy in Hanzhong Central Hospital from January 2016 to March 2017 to receive comprehensive nursing 
(the CN group) or routine nursing (the RN group) during the perioperative period in a 1:1 ratio. Results: Complica-
tions were more common in the RN group than in the CN group (P<0.05). As compared with the patients from the 
RN group, the patients from the CN group had markedly lower postoperative 1 h visual analogue scale (VAS) scores 
(2.57±0.75 vs. 3.15±1.28, P<0.05), markedly lower postoperative 3 d VAS scores (1.02±0.45 vs. 2.98±0.89), 
markedly shorter time intervals from being activity-incapable to being activity-capable (1.46±0.57 vs. 3.21±1.53, 
P<0.001), markedly shorter hospitalization times (8.85±3.42 vs. 13.25±4.18, P<0.001), and markedly higher 
scores on the MOS 36-item short-form health survey (SF-36) (72.64±10.58 vs. 60.78±11.63, P<0.001). The CN 
group was not significantly different from the RN group in the Pittsburgh sleep quality index (PSQI) scores on the 
day of admission (11.55±2.42 vs. 11.38±2.65, P>0.05), but the CN group had markedly lower PSQI scores than 
the CN group one day before the surgery (7.54±4.12 vs. 10.25±4.55, P<0.05). The CN group was not significantly 
different from the RN group in the number of cases with marked satisfaction or moderate satisfaction (P>0.05), but 
the CN group had a notably higher total nursing satisfaction rate than the RN group (P<0.05). The CN group was not 
significantly different from the RN group in the overall survival rate (85% vs. 70%, P>0.05). Conclusion: Comprehen-
sive nursing can accelerate the postoperative recovery of patients undergoing hepatectomy and improve patients’ 
quality of life.
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Introduction

Hepatocellular carcinoma (HCC) is the most 
prevalent primary malignant tumor of the liver 
[1], causing the fastest death from cancer in 
the US and which is difficult to control [2]. HCC, 
one of the cancers with the highest mortality 
worldwide [3], is facing a rising trend in its mor-
tality in recent years, making it the third leading 
cause of global human death [4]. From 1990 to 
2015, the number of newly diagnosed HCC 
cases increased by 75% [5], which imposes a 
heavy economic and health burden on health 
care institutions around the world.

According to data from the American Adult-to-
adult Living Donor Liver Transplantation Data- 

base, since 2004, the number of patients with 
nonalcoholic steatohepatitis waiting for liver 
transplantation has almost tripled, further 
reducing the possibility of available liver trans-
plantation [6]. Hepatectomy is the preferred 
choice in the treatment of various primary and 
secondary liver tumors. However, hepatectomy 
may result in four potentially destructive com-
plications, including postoperative bleeding, 
venous thromboembolism, bile leakage, and 
postoperative liver failure [7]. In addition, se- 
vere depression is a common surgical compli-
cation and may lead to an increase in disease 
morbidity and mortality [8]. Therefore, the clini-
cal care of patients after surgery is particularly 
important. Development in the economy and 
people’s living standards stimulates people’s 



Nursing and hepatectomy patients’ postoperative recovery and quality of life

4751 Int J Clin Exp Med 2020;13(7):4750-4757

demands for better medical care, medical 
treatment, and medical services, making rou-
tine nursing intervention no longer qualified to 
meet the needs of most patients [9]. Therefore, 
the comprehensive nursing model came into 
being. It is a human-centered nursing model 
guided by the modern nursing concept and 
based on scientific nursing procedures, focus-
ing on the patient’s living environment, psycho-
logical state, and other physical factors that 
affect the patient’s recovery to perform nursing 
interventions [10]. There are abundant studies 
on the clinical application of comprehensive 
care and its superior effect. For example, com-
prehensive care for patients with diabetes 
effectively improved the nursing quality, pro-
moted patients’ self-management, and reduced 
the risk of cardiovascular disease [11]. In a pre-
vious study, patients receiving comprehensive 
care showed higher nursing satisfaction levels 
and better recovery than patients receiving rou-
tine nursing [12].

The quality of nursing can affect patients’ re- 
covery and prognosis. So far, the application  
of comprehensive nursing in patients under- 
going hepatectomies has been rarely studied. 
Here we performed comprehensive nursing 
interventions for patients undergoing hepa- 
tectomies and assessed its application value, 
aiming to provide a better nursing model for 
patients during the hepatectomy perioperative 
period.

Materials and methods

Basic data

We randomly assigned 80 liver tumor patients 
undergoing hepatectomy in Hanzhong Central 
Hospital from January 2016 to March 2017 to 
receive comprehensive nursing (the CN group) 
or routine nursing (the RN group) during the 
perioperative period in a 1:1 ratio. The basic 
clinical data were all recorded. The study was 
approved by the medical ethics committee of 
Hanzhong Central Hospital.

Inclusion and exclusion criteria

Inclusion criteria: Patients diagnosed with a 
liver tumor through imaging and pathology 
according to the diagnostic criteria issued by 
the EASL-EORTC clinical practice guidelines in 
2012 [13] (the tumor diameter was less than 5 
cm, without distant metastasis); patients with 
no history of anti-tumor treatments; patients 

with complete clinical data and willing to coop-
erate with the treatment and the follow-up. All 
the patients signed a written informed con- 
sent.

Exclusion criteria: Patients with diffuse hepato-
cellular carcinoma; patients with comorbid or 
other malignancies; patients with severe liver 
and kidney dysfunction; patients with cognitive 
dysfunction; patients unwilling to cooperate 
with the medical staff; patients with surgical 
contraindications; patients with drug allergies 
or severe infections.

Nursing methods

The RN group: Patients received routine nurs-
ing during the perioperative period. Before sur-
gery: We managed their diets and informed  
the patients of the related knowledge and pre-
cautions of the disease and surgery. After sur-
gery: 1. We strictly monitored the changes in 
their vital signs to maintain a water-electrolyte 
balance in patients. 2. We taught the patients 
about the use of the related drugs. 3. The 
patients were ordered to take oral analgesics 
when needed. 4. We recommended a balan- 
ced diet for nutritional considerations. 5. We 
popularized health education on related dis-
eases. 6. We shared the phone number of the 
Hanzhong Central Hospital and gave the pati- 
ents reminders for the follow-up visits.

The CN group: The patients received compre-
hensive nursing during the perioperative peri-
od. Before the surgery: We managed their  
diets and gave the patients a 250 mL 10%  
glucose injection 2 hours before the surgery 
(Sichuan Kelun Pharmaceutical Co., Ltd., China 
Food and Drug Administration (CFDA) approval 
No. H51020633). In addition, we explained in 
detail the relevant knowledge and precautions 
of the disease and surgery and conducted psy-
chological guidance for patients to relieve their 
anxiety. After surgery: 1. We strictly monitored 
the changes in their vital signs to maintain a 
water-electrolyte balance in the patients. 2. 
Pain care: The patients were administered oral 
paracetamol (Sinopharm Group Guangdong 
Medi-World Pharmaceutical Co., Ltd., CFDA ap- 
proval No. H44023356, 6 h/time, 0.5 g/time) 
and tramadol hydrochloride (Shenzhen Neptu- 
nus Pharmaceutical Co., Ltd., CFDA Approval 
No. H20033331, 3 h/time, 50 mg/time). 3. 
Prevention of lung infections: Aerosol inhala-
tion was required if necessary to keep the air-
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way open. 4. Recovery training: We designed a 
personalized recovery training plan for each 
patient and ordered them to do the training 3 
times a day. 5. Psychological care: We paid 
close attention to the patients’ psychological 
changes and gave them timely guidance. Also, 
we cited successful recovery cases to improve 
the patients’ confidence and communicated 
with their family members to enlighten the 
patients with a joint effort. 6. Education of dis-
ease knowledge: We introduced the cause, 
treatment method, efficacy, and prognosis of 
the disease to the patients and informed them 
about the treatment regimen and guidance. 7. 
Diet intervention: We suggested a scientific and 
balanced diet mainly composed of light and 
digestible foods that meet the energy demand.

Follow-up

A 2-year follow-up was performed through out-
patient review and telephone calls at the 1st, 
6th, 12th, and 24th months after the surgery  
to record patient survival. The follow-up started 
at the time the hepatectomies finished and 
ended at the scheduled follow-up time or at the 
patient’s death.

Outcome measures

Primary outcome measures: The visual ana-
logue scale (VAS) was used to evaluate the 
patients’ pain intensity at 1 h and 3 d after the 
surgeries. The total score of VAS ranges from 0 
to 10 points: 0 points indicates the absence of 
pain; 1-3 points indicates slight pain that is 
bearable; 4-6 points indicates moderate pain 
that affects the sleep quality but is barely bear-
able; 7-10 points indicates unbearable severe 
pain that affects the patients’ appetite and 
sleep quality. The MOS 36-item short-form 
health survey (SF-36), a 10-point scale, was 
used to assess the patients’ quality of life from 
8 aspects, including physiological functioning, 
role-physical, bodily pain, general health, vitali-
ty, social functioning, role-emotional, and men-
tal health. A higher SF-36 score indicates a bet-
ter quality of life. The Pittsburgh sleep quality 
index (PSQI) was used to assess the patients’ 
sleep quality. The PSQI scores range from 0 to 
21 points: 0-5 points indicates an excellent 
sleep quality; 6-10 points indicates a good 
sleep quality; 11-15 points indicates a fair 
sleep quality; 16-21 points indicates a poor 
sleep quality. The hospitalization time and the 
time interval from being activity-incapable to 

being activity-capable were compared between 
the two groups.

Secondary outcome measures: The two groups 
were compared in the incidence of complica-
tions, survival, and nursing satisfaction. The 
nursing satisfaction assessment was based on 
a nursing satisfaction questionnaire made by 
Hanzhong Central Hospital (total satisfaction 
rate = rate of marked satisfaction + rate of 
moderate satisfaction).

Statistical analysis

SPSS 19.0 was utilized for the statistical analy-
sis (SPSS Inc., Chicago) and GraphPad Prism 7 
for the data visualization (GraphPad Software 
Inc., San Diego). The count data were express- 
ed as the rate (%) and compared using chi-
squared tests (denoted by χ2). The measure-
ment data were expressed as the mean ±  
standard deviation (mean ± SD). All the mea-
surement data were under a normal distribu-
tion and were compared between the two gr- 
oups using independent sample t-tests (denot-
ed by t). A difference was statistically signifi-
cant when P<0.05.

Results

Comparison of the basic clinical data

The two groups of patients were comparable 
since they were not statistically different in 
terms of age, sex ratio, body mass index (BMI), 
smoking, drinking, place of residence, tumor 
type, or TNM stage (P>0.05). More details are 
shown in Table 1.

Comparison of the perioperative complications

The CN group had 1 case of pulmonary infec-
tion, 1 case of incision infection, and 1 case of 
pleural effusion, and the RN group had 1 case 
of pulmonary infection, 4 cases of incision in- 
fections, and 5 cases of pleural effusion. The 
case number of complications was higher in 
the RN group than in the CN group. More de- 
tails are shown in Table 2.

Comparison of the VAS scores

The VAS scores were used to assess the pain 
intensity at 1 hour and 3 days after the surgery. 
The CN group had lower one hour postoperative 
VAS scores than the RN group (2.57±0.75 vs. 
3.15±1.28, P<0.05) and lower three day post-
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operative VAS scores (1.02±0.45 vs. 2.98± 
0.89, P<0.001). More details are shown in 
Table 3.

Comparison of the hospitalization times and 
the time intervals from being activity-incapable 
to being activity-capable

The CN group had shorter time intervals from 
being activity-incapable to being activity-capa-

4.12 vs. 10.25±4.55, P<0.05). More details are 
shown in Table 5.

Comparison of the nursing satisfaction

The CN group was not significantly different 
from the RN group in the case numbers of 
marked satisfaction or moderate satisfaction 
(P>0.05), but the CN group had a notably high-
er total nursing satisfaction rate than the RN 
group (P<0.05). More details are shown in 
Table 6.

Comparison of patient survival

All 80 patients were successfully followed up to 
record the overall survival. The CN group was 
not significantly different from the RN group in 
the overall survival rate (85% vs. 70%, P>0.05). 
More details are shown in Figure 2.

Table 1. Comparison of the basic clinical data

Factors CN group 
(n=40)

RN group 
(n=40) t/χ2 P

Age 45.37±8.25 47.28±7.86 1.06 0.292
Sex
    Male 27 (67.50) 25 (62.50) 0.220 0.639
    Female 13 (32.50) 15 (37.50)
BMI (kg/m2) 22.12±1.85 21.79±2.07 0.752 0.454
Smoking
    Yes 29 (72.50) 27 (67.50) 0.238 0.626
    No 11 (27.50) 13 (32.50)
Drinking
    Yes 19 (47.50) 22 (55.00) 0.450 0.502
    No 21 (52.50) 18 (45.00)
Place of residence
    Urban area 16 (40.00) 18 (45.00) 0.205 0.651
    Rural area 24 (60.00) 22 (55.00
Tumor type
    Hepatocellular carcinoma 31 (77.50) 29 (72.50) 0.267 0.606
    Cavernous hemangioma of liver 9 (22.50) 11 (27.50)
TNM stage
    Stage I 14 (35.00) 15 (37.50) 0.054 0.816
    Stage II 26 (65.00) 25 (62.50)

Table 2. Comparison of the perioperative complications

Group Pulmonary 
infection

Incision 
infection

Pleural  
effusion

Total case 
number

CN group (n=40) 1 (2.50) 1 (2.50) 1 (2.50) 3 (7.50)
RN group (n=40) 2 (5.00) 4 (10.00) 5 (12.50) 11 (27.5)
χ2 5.541
P 0.019

Table 3. Comparison of the VAS scores

Group 1 hour after 
surgery

3 days after 
surgery

CN group (n=40) 2.57±0.75 1.02±0.45
RN group (n=40) 3.15±1.28 2.98±0.89
t 2.473 12.43
P 0.016 <0.001

ble than the RN group 
(1.46±0.57 vs. 3.21±1.53, 
P<0.001) and shorter hos-
pitalization times (8.85± 
3.42 vs. 13.25±4.18, P< 
0.001). More details are 
shown in Table 4.

Comparison of the postop-
erative quality of life

The SF-36 scores were 
used to assess the pati- 
ents’ postoperative quality 
of life. The CN group had 
higher SF-36 scores th- 
an the RN group (72.64± 
10.58 vs. 60.78±11.63, 
P<0.001). More details are 
shown in Figure 1.

Comparison of the sleep 
quality

The PSQI scores were us- 
ed to assess the patients’ 
sleep quality. The CN group 
was not significantly differ-
ent from the RN group in 
the PSQI scores on the day 
of admission (11.55±2.42 
vs. 11.38±2.65, P>0.05), 
but the CN group had mar- 
kedly lower PSQI scores 
than the CN group one day 
before the surgery (7.54± 
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Discussion

Hepatectomy is the first choice for the treat-
ment of various benign and malignant liver dis-
eases. It is widely used in treating hepatocellu-
lar carcinoma and advanced liver diseases. The 
clinical safety and effectiveness of hepatecto-
my have been confirmed in many patients, but 
its postoperative morbidity and mortality are 
still high [14-16]. The surgery is accompanied 
by many complications, such as pain, gastroin-
testinal reactions, infections, and thromboem-
bolism that seriously affect the patient’s recov-
ery and quality of life. Therefore, high-quality 

complications in the CN group than we did in 
the RN group, indicating that comprehensive 
nursing can reduce the incidence of complica-
tions in patients undergoing hepatectomy. Tufts 
et al. [16] found that infections at the surgical 
site are the leading cause of increased morbid-
ity, mortality and health care costs, suggesting 
that multiple scientific nursing interventions 
can reduce the incidence of surgical site infec-
tions, which is similar with our findings. Pain is 
the most common physical symptom among 
medical outpatients, and it is usually accompa-
nied by depression, anxiety, and other negative 
emotions, leading to a marked decline in 
patients’ quality of life [17]. Here the results of 
the pain interventions revealed that the VAS 
scores were notably lower in the patients under-
going comprehensive nursing intervention than 
in the patients undergoing routine nursing. 
Such results indicate that comprehensive nurs-
ing can reduce the postoperative pain intensity 
and relieve physical and psychological stress. 
We compared the two groups in terms of their 
hospitalization times and the time intervals 
between being activity-incapable to being activ-
ity-capable to evaluate the effect of compre-
hensive nursing on the postoperative recovery. 
The CN group had a markedly shorter time 
interval from being activity-incapable to being 
activity-capable than the RN group and shorter 
hospitalization times. The patients receiving 
comprehensive nursing had a better recovery 
than those receiving routine nursing. App- 
ropriate recovery training promotes the recov-
ery of mobility. The pain intervention and infec-
tion prevention we performed reduced the 
patients’ hospitalization times. Joliat et al. [19] 
discovered that, compared with standard nurs-
ing, enhanced recovery nursing for patients 
undergoing liver surgery led to a significant 
decrease in the incidence of complications and 
the length of hospital stay. Early mobilization 

Table 5. Comparison of the PSQI scores

Group The day of 
admission

1 day before 
surgery

CN group (n=40) 11.55±2.42 7.54±4.12
RN group (n=40) 11.38±2.65 10.25±4.55
t 0.300 2.792
P 0.765 0.007

Table 4. Comparison of the hospitalization times and 
the time intervals from being activity-incapable to be-
ing activity-capable

Group
Time interval from being 

activity-incapable to  
being activity-capable

Hospitalization 
time

CN group (n=40) 1.46±0.57 8.85±3.42
RN group (n=40) 3.21±1.53 13.25±4.18
t 6.779 5.153
P <0.001 <0.001

Figure 1. Comparison of the SF-36 scores. The SF-36 
scores in the CN group (72.64±10.58) were higher 
than those in the RN group (60.78±11.63). *** in-
dicates P<0.001.

nursing interventions should be perform- 
ed during the treatment period to reduce 
the risk of complications and promote re- 
covery. Here we provided patients under-
going hepatectomy with comprehensive 
nursing or routine nursing to explore the 
application value of comprehensive nurs-
ing for patients undergoing hepatectomy.

We recorded the incidence of adverse 
complications in the two groups and dis-
covered a markedly lower incidence of 
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after hepatectomy is a safe and feasible way to 
ease the patients’ pain and economic burdens, 
increase their comfort, reduce the workload of 
nursing, and boost patient recovery [20].

Jones et al. [21] demonstrated that enhanced 
recovery programs (ERP) can improve the qual-
ity of life and the short-term prognoses of 
patients after liver resection. This study used 
SF-36 scores to assess the patients’ postoper-
ative quality of life. The CN group had much 
higher SF-36 scores than the RN group. We per-
formed dietary guidance, pain intervention, 
recovery training, and infection prevention on 
the patients receiving comprehensive nursing. 
The assessment of the quality of life favored 
comprehensive nursing over routine nursing. 
The PSQI scores were used to assess the sleep 
quality of the patients in this study. The CN 
group was not statistically different from the 
RN group in the PSQI scores on the day of 
admission, but the CN group had markedly 
lower PSQI scores than the CN group one day 
before the surgery. Such results suggest that 
comprehensive nursing can relieve postopera-
tive discomforts and enhance sleep quality. 
The CN group had a notably higher total nursing 
satisfaction rate than the RN group. Multiple 

interventions in terms of the physiology, psy-
chology, daily diet, and postoperative recovery 
of patients can strengthen patients’ compli-
ance and postoperative recovery, improve their 
postoperative psychological well-being and 
quality of life, and improve the satisfaction level 
of the patients and their families [22, 23]. The 
results of this study also showed that compre-
hensive nursing is superior to routine nursing. 
All 80 patients were successfully followed up to 
record the overall survival. The CN group was 
not significantly different from the RN group in 
their overall survival rates. Complications may 
also affect the patients’ prognoses. Complica- 
tions after major surgery can reduce patient 
survival [24, 25]. In this study, the comparison 
of the survival curves of both nursing models 
showed no significant differences, but the sur-
vival rate results favored the patients receiving 
comprehensive nursing over the patients recei- 
ving routine nursing. Although comprehensive 
nursing cannot improve the prognosis, it can 
enhance the patients’ survival rates, so it is 
worthy of clinical promotion and application. A 
study examining comprehensive nursing on 
patients with liver cirrhosis and liver cancer 
receiving interventional treatment showed that 
patients undergoing comprehensive nursing 
had higher nursing satisfaction, a better quality 
of life, a lower incidence of complications, and 
markedly higher 20-month survival than pati- 
ents undergoing routine nursing [25], which is 
basically consistent with our results.

There are some shortcomings in this study. 
Firstly, we only performed nursing during the 
hospital stay, so the nursing intervention was 
not as flexible as home nursing. The advance-
ment of the internet gives rise to the practice of 
remote nursing [27], but it is unclear whether 
these nursing methods will lead to different 
outcomes. Secondly, we only included diseased 
people as the research participants, but did not 
make a comparison between the diseased peo-
ple and the normal population. We will work to 
address these deficiencies in the future.

Table 6. Comparison of the nursing satisfaction
Group Marked satisfaction Moderate satisfaction Dissatisfaction Total satisfaction rate
CN group (n=40) 16 (40.00) 21 (52.50) 3 (7.50) 37
RN group (n=40) 10 (25.00) 19 (47.50) 11 (27.50) 29
t 2.051 0.200 5.541 5.541
P 0.152 0.447 0.019 0.019

Figure 2. Comparison of the patient survival. The 
comparison of the overall survival rate between the 
CN group and the RN group showed no significant 
difference (P=0.113).
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In summary, comprehensive nursing interven-
tion can accelerate the postoperative recovery 
of patients undergoing hepatectomy during the 
perioperative period and improve their quality 
of life, so it is worthy of clinical application.
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