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Abstract: Objective: To investigate the effects of dexmedetomidine combined with dezocine on the early postop-
erative cognitive function and the stress response in patients with liver cancer (LC). Methods: One hundred and 
nine patients admitted to the First Affiliated Hospital of Hebei North University for LC surgery from January 2016 to 
February 2018 were selected as the study cohort, among which 56 patients given remifentanil monotherapy were 
included in group A, and the remaining 53 patients were administered dexmedetomidine combined with dezocine 
on the basis of group A and were assigned to group B. The postoperative quality of the recovery from anesthesia, 
the Visual Analogue (VAS) scores, the Ramsay sedation scores, the Mini-Mental State Examination (MMSE) scores, 
the incidence of cognitive dysfunction, the stress response indexes, and the inflammatory response indexes were 
observed and recorded in the two groups. Results: The cough and agitation scores in group B were markedly lower 
than the corresponding scores in group A (P<0.05). There were no significant differences in the VAS scores in the 
two groups at each time point after surgery (P>0.05). The Ramsay sedation scores in group B at 6 h and 12 h after 
surgery were remarkably lower than they were in group A (P<0.05). The MMSE scores in group B at 1 and 3 days 
after surgery were lower than the scores at 1 day before surgery (P<0.05), and at 5 days after surgery, and they were 
noticeably higher than the corresponding scores in group A at 1 and 3 days after surgery (P<0.05). The incidence of 
postoperative cognitive dysfunction in group B was notably less than it was in group A on the 1st and 3rd days after 
the operations (P<0.05). The postoperative levels of the stress and inflammation indexes in group B were lower than 
they were in group A. Conclusion: The application of dexmedetomidine and dezocine can improve the postoperative 
stress response and cognitive function of patients with LC.
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Introduction

Liver cancer (LC) is a common malignancy that 
brings multiple burdens to patients and their 
families [1]. In recent years, the surgical treat-
ment of LC has been proved to be fully effective 
in clinical practice. However, due to the fre-
quent complications of liver cirrhosis in the 
perioperative period, patients with LC may eas-
ily develop circulatory disorders such as high 
dynamic circulation, electrolyte disorder, or 
acid-base imbalance, and there is always a 
sudden drop in blood pressure, affecting pa- 
tients’ prognosis and rehabilitation after sur-

gery. Therefore, it is particularly critical to en- 
sure the effective implementation of the treat-
ment [2, 3]. In addition, clinically treated pa- 
tients with LC generally face the problem of 
pain caused by surgery. The inevitable tissue 
traction during the operation can aggravate the 
pain, and at the same time, most patients will 
experience varying degrees of anxiety and fear 
during the operation, resulting in low patient 
compliance, and affecting the success of the 
operation [4, 5]. It has been proved that the 
effect of surgical treatment in the early stage of 
LC is better than it is in the middle and late 
stages, but in the course of an LC operation, 
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traumatic stimulation can enhance patients’ 
oxidative stress response, and patients’ cogni-
tive function may also be impaired while the 
organs are damaged. Cognitive dysfunction 
may be an important reason for the poor prog-
nosis of patients with LC, so reducing the surgi-
cal stress response is conducive to the improve-
ment of cognition, thus improving the prognosis 
of LC patients [6, 7]. The main reason behind 
the enhancement of the traumatic stress re- 
sponse is mostly pain stimulation. Reasonable 
and good analgesia may help to reduce pa- 
tients’ stress response and restore the normal 
function of the body [8].

In clinical surgical operations, analgesic drugs 
are commonly used in the form of intravenous 
infusion, but it is difficult to achieve the ideal 
treatment standard for analgesia with a single 
drug. In contrast, the incidence of adverse 
reactions of combined analgesia is low and the 
comprehensive effect is better [9]. Dexmede- 
tomidine is a highly selective α2 adrenergic 
receptor agonist with targeted efficacy in seda-
tion, analgesia, and sympathetic block, and 
without a respiratory depression response [10]. 
It is well established that dexmedetomidine 
has a confirmed analgesic effect after liver 
transplantation and cesarean section, and the 
effectiveness and safety of the implementation 
process are guaranteed [11, 12]. Dezocine is a 
κ receptor agonist and a μ receptor antagonist. 
Its main physiological function is analgesia, 
and it is comparable to morphine in its analge-
sic effect. Meanwhile, it is not very addictive, 
has a low respiratory inhibition and a rapid 
onset, and it is mainly used in the treatment of 
acute pain [13, 14]. However, there have been 
few reports on the effects of dexmedetomidine 
and dezocine on the cognitive function of the 
stress response changes in patients with LC. 
We selected these two drugs for combined 
analgesia in patients undergoing LC surgery in 
order to measure and analyze their effects on 
the cognitive function and stress response 
indexes. Our report is as follows.

Materials and methods

General information

A total of 109 patients admitted to the First 
Affiliated Hospital of Hebei North University for 
LC surgery from January 2016 to February 
2018 were selected as the study cohort, among 
which 56 patients given remifentanil monother-

apy were included in group A, while the rest of 
the 53 patients were administered dexmedeto-
midine combined with dezocine on the basis of 
group A and were assigned to group B. Among 
them, there were 50 males and 59 females 
with an average age of 53.56±6.32 (years), an 
average BMI of 19.41±2.10 (kg/m2), and an 
average tumor diameter of 3.22±1.22 (cm). 
Inclusion criteria: (1) Patients whose imaging 
diagnosis conforms to the standard of diagno-
sis and treatment of liver cancer and who are 
indicated to undergo surgical treatment; (2) 
Patients with a serum alpha-fetoprotein (AFP) 
level ≥400 μg/L; (3) Patients without extensive 
extrahepatic metastatic carcinoma. Exclusion 
criteria: (1) Patients who had recently taken 
non-steroidal anti-inflammatory drugs (NSAIDs), 
glucocorticoids, opioids, or immunosuppres-
sants; (2) Patients with a preoperative infec-
tion; (3) Patients with immune system diseas-
es. This study was approved by the Medical 
Ethics Committee of the First Affiliated Hospital 
of Hebei North University, and the patients and 
their families each signed an informed con- 
sent.

Methods

Experimental methods: Arterial blood was col-
lected before the operation for a blood gas 
analysis, and the patients’ heart rates (HR), 
blood pressure (BP), electrocardiogram (ECG), 
and pulse oxygen saturation (SpO2) levels were 
monitored in real time. After induction and intu-
bation, group A was continuously administered 
remifentanil 3 μg/kg into a 100 ml saline mix-
ture, and the dose was controlled at 2 ml/h to 
maintain anesthesia. In group B, 0.4 g/kg dezo-
cine + 200 mg dexmedetomidine was used to 
prepare 100 ml intravenous continuous pump-
ing, with a continuous dose of 2 ml/h to main-
tain anesthesia. According to each patient’s 
situation, rocuronium was injected regularly to 
ensure muscle relaxation. Before the end of the 
operation, an intravenous injection of dezocine 
5.0 mg + toranisetron 5.0 mg was conducted, 
and intravenous anesthesia was terminated 
upon the completion of the suture. The endo-
tracheal tube was removed as soon as the 
patient regained consciousness.

Detection methods: Two days after each opera-
tion, 2 ml circulating venous blood was collect-
ed from each patient and centrifuged at 
1,500×g at 4°C for 10 minutes with a high 
speed centrifuge (Gipp Electronic Technology 
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Co., Ltd., Shanghai, China, Model No.: TG16KR). 
The levels of the stress related factors repre-
sented by norepinephrine, adrenaline, cortisol, 
and aldosterone in the obtained supernatant 
were determined using a radioimmunoassay. 
The levels of the inflammatory factors such as 
C-reactive protein (CRP), interleukin (IL)-1α, 
IL-6, and human tumor necrosis factor α (TNF-
α) were measured using an enzyme-linked imm- 
unosorbent assay (ELISA). The enzyme labeling 
instrument adopted the SpectraMax Paradigm 
enzyme labeling analyzer (Molecular Devices 
Co., Ltd., Shanghai, China), and the kit was pur-
chased from ABCAM Co., Ltd.

Outcome measures 

(1) The times to respiratory recovery, extuba-
tion, and awakening, the cough scores during 
extubation, and the agitation scores after extu-
bation of the LC patients were observed. Cough 
score: no cough was set as 1 point, and 1-2, 
3-4, 5-10, >10 times were set as 2 to 5 points 
respectively according to the times of cough 
[15]; Agitation score: set calm and cooperative, 
sputum suction restlessness, daily restless-
ness, restlessness requiring external interven-
tion, non-cooperation as 1-5 points respective-
ly to record the agitation scores of the patients 
in the two groups [16]. (2) The Visual Analogue 
Scale (VAS) was applied to evaluate the degree 

The related stress and inflammatory response 
indexes were recorded.

Statistical methods

SPSS 21.0 software was used for the statistical 
processing in this study. The measurement 
data were expressed as the mean ± standard 
deviation (mean ± SD). The inter-group compar-
isons were performed using independent sam-
ple t tests, the intra-group comparisons were 
conducted using the paired t tests, and the 
multiple points time data were compared using 
repeated measures analysis of variance. The 
counting data were verified using X2 tests. 
P<0.05 indicates that a difference was statisti-
cally significant.

Results

Comparison of the LC patients’ general infor-
mation

Though comparable, there were no significant 
differences in the general data between the 
two groups (P>0.05) (Table 1).

Comparison of the postoperative quality of 
recovery from anesthesia in the two groups

There was no significant difference in the respi-
ratory recovery time, extubation time, or awak-
ening time in the two groups (P>0.5), but the 

Table 1. Comparison of the LC patients’ general information

Groups Group A 
(n=56)

Group B 
(n=53) t/X2 P

Gender (cases) 0.504 0.478
    Male 27 (48.21) 23 (43.40)
    Female 29 (51.79) 30 (56.60)
Age (years old) 53.53±6.34 53.62±6.31 0.074 0.941
BMI (kg/m2) 19.38±2.12 19.45±2.07 0.174 0.862
Tumor diameter (cm) 3.24±1.23 3.21±1.21 0.128 0.898
TNM staging 0.917 0.632
    I 25 (44.64) 23 (43.40)
    II 23 (41.07) 20 (37.74)
    III 8 (14.29) 10 (18.87)
Operating time (min) 22.31±4.82 22.57±4.91 0.279 0.781
Hypertension (cases) 0.374 0.791
    Yes 21 (37.50) 17 (32.08)
    No 35 (62.50) 36 (67.92)
Diabetes mellitus (cases) 0.026 0.873
    Yes 15 (26.79) 14 (26.42)
    No 41 (73.21) 39 (73.58)

of pain at each time point after 
each operation. The more severe 
the pain, the higher the score [17]. 
(3) The Ramsay Sedation Scale 
was used to assess the patients’ 
mental states. The scores were in 
direct proportion to the sedation 
effect of the anesthesia [18]. (4) 
The Mini-Mental State Examination 
(MMSE) was adopted to evaluate 
the initial screening of the various 
types of cognitive dysfunction and 
dementia. With a total of 30 points, 
the cognitive statuses of the pa- 
tients were determined by the test 
scores [19]. (5) Diagnostic criteria 
for the incidence of cognitive dys-
function: A decrease of 1 standard 
deviation compared with the pre-
operative score was defined as 
deterioration of function, and two 
or more deteriorations were judged 
as cognitive dysfunction [20]. (6) 
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cough and agitation scores in group B were 
remarkably lower than they were in group A 
(P<0.05) (Table 2).

Comparison of the analgesia and sedation at 
3 h, 6 h, 12 h, and 24 h after the operations in 
the LC patients

By recording the pain VAS scores, we saw that 
the VAS scores of the patients in group B at the 
marked time point after surgery were roughly 
the same as they were in group A (P>0.05). The 
Ramsay sedation scores in group B at 6 h and 
12 h were dramatically lower than they were in 
group A (P<0.05) (Figure 1).

Comparison of the LC patients’ MMSE scores 
before and after surgery

The intra-group comparisons showed that the 
MMSE sores dropped significantly in group B on 
day 1 and day 3 after surgery compared with 
the scores one day before surgery, and the 
MMSE scores gradually regained a balance 
beginning on day 5 after surgery. The inter-
group comparisons indicated that the MMSE 

scores in group B were higher than the scores 
in group A on days 1 and 3 after surgery 
(P<0.05) (Figure 2).

Comparison of the incidence of cognitive 
dysfunction in patients with LC at various time 
points after surgery

The number of patients with postoperative cog-
nitive dysfunction in group B was remarkably 
lower than it was in group A on days 1 and 3 
after surgery (P<0.05) (Figure 3).

Comparison of the stress response-related 
indexes in the two groups

After the operations, the norepinephrine, adr- 
enaline, cortisol, and aldosterone serum levels 
in group B were notably lower than they were in 
group A (P<0.05) (Figure 4).

Comparison of the inflammatory response-
related indexes in the two groups

The serum norepinephrine, adrenaline, cortisol, 
and aldosterone levels in group B were mark-

Table 2. Comparison of the postoperative quality of the recovery from anesthesia in the two groups
Groups Group A (n=56) Group B (n=53) t P
Respiratory recovery time (min) 12.42±3.43 12.35±3.41 0.107 0.915
Extubation time (min) 15.35±3.61 15.51±3.56 0.233 0.816
Awakening time (min) 14.26±4.03 14.29±3.98 0.039 0.969
Cough score (point) 2.89±1.02 2.29±0.78 3.436 <0.001
Agitation score (point) 2.24±0.92 1.62±0.73 3.883 <0.001

Figure 1. Comparison of the analgesia and sedation in the two groups at 3 h, 6 h, 12 h, and 24 h after surgery. A. 
There was no significant difference in the VAS scores in group B and group A at each time point after the operation. 
B. There was no marked difference in the Ramsay sedation scores in the two groups at 3 h and 24 h after the opera-
tion, but the Ramsay scores in group B were noticeably lower than they were in group A at 6 h and 12 h after the 
operations. Note: * represents a comparison between the two groups, P<0.05.
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edly lower than they were in group A after the 
surgery (P<0.05) (Table 3).

Discussion

The increasing severity of all kinds of chemical 
pollution and lifestyle changes have driven the 
constant rise of the incidence of LC [21]. The 
classic clinical symptoms of LC include pain in 
the liver area, fatigue, and upper gastrointesti-
nal bleeding. Without timely treatment, these 
symptoms can lead to liver and kidney failure 
and other conditions at the advanced stages, 
easily resulting in irreversible harm to patient’s 
[22, 23]. Surgery, the first choice for the treat-
ment of LC in the early clinical stage, can great-
ly reduce the occurrence of functional injury in 
patients. Current LC surgery gives priority to 
radical or palliative hepatectomy, which can 
significantly alleviate patients’ symptoms and 
improve their prognoses [24]. However, clinical 
practice has shown that patients with LC after 
surgery often suffer significant pain and experi-
ence ischemia-reperfusion injury in the liver, 
and sympathetic excitation can trigger the 
body’s stress response and increase myocar-
dial oxygen consumption, reducing patients’ 
cognitive function and affecting the effect of 
anesthesia and surgery [25]. Therefore, it is 
critical to effectively inhibit excessive stress 

Figure 2. Comparison of the MMSE scores in the two 
groups before and after surgery. The MMSE scores of 
the patients in group B at 1 and 3 days after surgery 
were lower than they were at 1 day before surgery 
and at 5 days after surgery and were significantly 
higher than they were in group A at 1 and 3 days af-
ter the operations. Note: * represents a comparison 
in the MMSE scores in the two groups, P<0.05. Figure 3. Comparison of the incidence of cognitive 

dysfunction in the liver cancer patients at various 
time periods. The number of cases of postoperative 
cognitive dysfunction in group B was notably less 
than it was in group A at 1 and 3 days after the op-
eration. Note: * represents a comparison between 
the two groups, P<0.05.

reactions during peri-anesthesia, protect organ 
function, reduce liver ischemia-reperfusionas 
given intravenously to patients undergoing LC 
surgery, and the se injury, control the dosage 
and effect of analgesia and anesthetics, and 
ensure the success of the anesthesia. There- 
fore, in this paper, dexmedetomidine combined 
with dezocine w dation and pain degree, cogni-
tive function, and stress indexes were observed 
during the perioperative period.

Good drug selection and metering control are 
beneficial to patients’ quality of recovery from 
anesthesia, which is the focus of surgical seda-
tion anesthesia. The results of this study 
showed that the quality of the postoperative 
recovery was better after the combination of 
the two drugs, indicating that the combination 
therapy can contribute to successful opera-
tions in LC patients. The quality of recovery 
from anesthesia is largely due to pain control 
and the anesthetic drugs’ sedation ability. The 
study results showed that there was no signifi-
cant difference in the VAS scores between the 
two groups at each time point after surgery, but 
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the Ramsay scores of the patients in group B 
were significantly lower than they were in group 
A at all time points. It has been reported [26] 
that patients treated with dezocine combined 
with dexmedetomidine are relatively stable in 
terms of the intraoperative hemodynamics, as 
dexmedetomidine has an inhibitory effect on 
the cough reaction during extubation, and 
dezocine reduces the central sensitization 
caused by tissue damage by blocking the cen-

affecting the quality of the patients’ recovery, 
which we hypothesize, may be related to the 
drug preparation or drug administration. 
Postoperative cognitive dysfunction refers to 
the abnormal cognitive function under the con-
trol of multiple factors after the operation, 
including the ability of language, calculation, 
orientation, and focused attention. At present, 
its pathogenesis is mostly found to be associ-
ated with the systemic inflammatory response, 

Figure 4. Comparison of the postoperative stress response-related indexes in the two groups. A. The serum norepi-
nephrine level in group B was significantly lower than it was in group A after the operation. B. The serum adrenalin 
level in group B was notably lower than it was in group A after the operation. C. The serum cortisol level in group B 
was dramatically lower than it was in group A after the operation. D. The serum aldosterone level in group B was 
markedly lower than it was in group A after the operation. Note: * represents a comparison between the two groups, 
P<0.05.

Table 3. Comparison of the inflammatory response-relat-
ed indexes in the two groups
Groups Group A (n=56) Group B (n=53) t P
CRP (mg/L) 134.52±16.34 88.37±8.92 18.160 <0.001
IL-1α (ng/L) 838.38±42.53 582.52±52.42 28.050 <0.001
IL-6 (ng/L) 499.28±42.92 344.23±40.28 19.420 <0.001
TNF-α (ng/L) 346.37±40.28 271.38±29.18 11.080 <0.001

tral nerve impulse, thus having a bet-
ter analgesic and sedative effect. 
Combined with the results of this 
paper, it was shown that the combined 
application of these two drugs has a 
certain sedative effect on patients 
with LC after surgery. However, the 
analgesic ability did not have a signifi-
cant effect judging from the results, on 
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phosphorylation stimulation and the toxicity of 
the related factors [27]. In the present study, it 
was found that the MMSE scores and the 
observation of the occurrence of cognitive dys-
function were better in the patients treated 
with a combination of the two drugs, indicating 
that the combination therapy greatly improved 
the cognitive function of the patients compared 
with the non-added application. Further, to 
understand the indicators of the stress 
response of the body that affect the improve-
ment of sedation, analgesia, and cognitive abil-
ity, we conducted monitoring and found that 
the levels of the stress response and inflamma-
tion in group B were lower than they were in 
group A. A traumatic operation, surgery can 
trigger a strong stress response in the body, 
resulting in a non-specific systemic reaction 
under the influence of various factors, as well 
as a sympathetic and strong excitation between 
the thalamus-pituitary and adrenal cortex axes 
[28]. After traumatic stress, the main inflamma-
tory cytokines generate responses by activat-
ing immune cell injury, while dexmedetomidine 
and dezocine can both reduce the activity of 
the sympathetic nervous system to inhibit the 
generation of the stress response [29, 30]. 
Both drugs in this study have a regulatory effect 
on the stress response, and the stress and 
inflammatory reactions also showed a decreas-
ing trend after the administration of the com-
bined medication. By improving the stress and 
inflammation of the body, the sedative effect in 
the patients can be significantly enhanced, and 
their cognitive ability can be improved during 
treatment.

In summary, the application of dexmedetomi-
dine and dezocine can improve the postopera-
tive stress response and cognitive function of 
patients with LC and improve overall patient 
prognosis. However, there are still many short-
comings in this experiment. To begin with, the 
relationship between the level of the stress 
indicators and the degree of pain has not been 
elaborated. Second, what factors might inter-
fere with the decrease of the stress index when 
the improvement in the pain level is insignifi-
cant? The effect of postoperative pain suppres-
sion can be achieved by eliminating the inter-
ference factors. Last but not least, although we 
performed cognitive function observations, we 
did not compare the impact of the pain with the 
degree of cognition. In the future, we will con-

tinue to study the above issues in order to bet-
ter provide scientific and complete analgesic 
programs for LC.
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