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Abstract. – OBJECTIVE: To study the anal-

gesic effect of dezocine in different doses on
elderly patients undergoing abdominal operation under general anesthesia and to investigate
the influence of dezocine on stress response to
postoperative tracheal extubation.
PATIENTS AND METHODS: A total of 76 elderly patients undergoing abdominal operation
under general anesthesia and postoperative analgesia in our hospital from January 2015 to January 2016 were selected, and patients treated
with fentanyl were selected as the control group
(fentanyl: 10 μg/kg, n=19). The patients were randomly divided into low-dose group (dezocine:
0.05 mg/kg, n=19), medium-dose group (dezocine: 0.1 mg/kg, n=19) and high-dose group
(dezocine: 0.15 mg/kg, n=19). The patients in
each group were intravenously injected with
0.1 mg/kg tropisetron. The tracheal catheter
was withdrawn from patients in each group; the
heart rate (HR), respiratory rate (RR), mean arterial pressure (MAP) and saturation of pulse oxygen (SpO2) of patients in each group before
and at 10 min after tracheal extubation were recorded in detail; moreover, the visual analogue
scale (VAS) score, Ramsay sedation score, occurrence rate of adverse reactions, Bruggrmann
comfort scale (BCS) score and times of pressing
analgesia pump after operation of patients in the
four groups were evaluated at 4, 8, 12, 24 and 48
h after operation.
RESULTS: Compared with those before operation, there were no statistically significant
differences in HR, RR, MAP and SPO2 of patients in low-dose group, medium-dose group
and high-dose group at 10 min after tracheal
extubation, and HR, RR, MAP and SPO2 of patients in control group were significantly increased after tracheal extubation (p<0.05). The

VAS scores of patients in low-dose group within 48 h were significantly higher than those in
control group, medium-dose group and highdose group (p<0.05). The Ramsay sedation
scores of patients in low-dose group and medium-dose group were significantly lower than
those in control group and high-dose group
(p<0.05), and the BCS score of patients in
low-dose group was lower than those in medium-dose group, high-dose group, and control
group (p<0.05). Besides, the occurrence rates
of postoperative adverse reactions of patients
in control group and low-dose group were higher than those in medium-dose group and highdose group (p<0.05), the times of pressing analgesia pump after operation of patients in
low-dose group were more than those in control group, medium-dose group and high-dose
group (p<0.05), and the times were reduced
successively in low-dose group, medium-dose
group, and high-dose group. Finally, the results of correlation analysis showed that the
dose of dezocine was positively correlated with
the Ramsay sedation score, but negatively correlated with the VAS score of patients.
CONCLUSIONS: Dezocine can effectively enhance the analgesic effect on elderly patients
receiving abdominal operation under general
anesthesia in a dose-dependent manner. Moreover, dezocine can significantly reduce the
stress response of elderly patients to postoperative tracheal extubation, and reduce the occurrence rate of adverse complications after abdominal operation under general anesthesia.
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Introduction
With the continuous development of medical technology, people’s understanding of pain has been deepened constantly, and it was proposed by the World
Health Organization in 2005 that “the pain is not only
a symptom, but also a disease”, lifting the pain dispelling to a new height1-3. In addition to the pain induced
by the disease, the pain caused by surgery is currently
one of the most common incentives for pain. A large
number of studies have shown that the painless and
comfortable state of patients in perioperative period
can help greatly increase the success rate of surgery,
and reduce the inflammatory response and stress
response during operation, which is of great significance in postoperative functional recovery and organ
function maintenance4,5. China has gradually become
an aging society; the requirements of elderly patients for the perioperative analgesic effect have been
more intense, and the perioperative analgesic effect
is closely related to the adverse reactions during and
after operation6,7. The most commonly used clinical
analgesics are fentanyl-dominated opioid drugs, but
these drugs lead to serious adverse reactions, such as
respiratory depression and excessive sedation8. Therefore, the appropriate analgesics can not only achieve the perioperative analgesic effect, but also significantly reduce the postoperative adverse prognosis
of patients. Dezocine, as a kind of new drug acting
on opioid receptors, can alleviate pain by specifically
stimulating the κ receptor, which is characterized by
high bioavailability, rapid absorption and distribution,
long half-life and long-lasting and rapid-onset analgesic effect9,10. Xu et al11 showed that the occurrence
rate of adverse reactions after application of dezocine
is significantly lower than that after the application
of traditional opioid analgesics. At present, there has
been little research on the analgesic effect of dezocine
in operation under general anesthesia of elderly patients, and there are few studies on the influence of
dezocine on stress response to postoperative tracheal
extubation. In this experiment, dezocine, as the postoperative analgesic, was studied, and its analgesic
effect and influences on postoperative extubation and
adverse reactions were analyzed, so as to provide a
theoretical basis for the selection of analgesics in clinical anesthesia.

Patients and Methods
Basic Data of Participants
A total of 76 elderly patients undergoing abdominal operation under general anesthesia in our
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hospital from January 2015 to January 2016 were
selected. The patients were randomly divided into
the following four groups according to the difference analgesics used in operation: control group
[10 μg/kg fentanyl, n=19, including 8 males and
11 females aged (62.18±6.32) years old], low-dose group [0.05 mg/kg fentanyl, n=19, including
9 males and 10 females aged (65.32±8.87) years
old], medium-dose group [0.1 mg/kg fentanyl,
n=19, including 10 males and 9 females aged
(61.88±9.17) years old] and high-dose group [0.15
mg/kg fentanyl, n=19, including 11 males and 8
females aged (63.29±7.18) years old]. The general
clinical data of patients in each group were recorded in detail; other consumptive diseases, preoperative cognitive dysfunction, cerebrovascular
disease and allergy to the above analgesics were
excluded from the patients enrolled. The clinical
and pathological data and the complete therapeutic regimens of the above patients were saved, and
the experiment was approved by the Ethics Committee of our hospital.
Equipment and Drugs
Fentanyl injection (Hubei Yichang Humanwell
Pharmaceutical Co., Ltd., Yichang, China); dezocine injection (Jiangsu Yangtze River Hospital
Co., Ltd., Jiangsu, China); tropisetron injection
(Guangdong Baiyunshan Pharmaceutical Co.,
Ltd., Guangdong, China); anesthesia machine
(Finland GE Medical Devices Group, Helsinki,
Finland); analgesic pump (ACE Medical Devices
Co., Ltd., Seoul, South-Korea); microcirculation
function detector (Beijing Silu Medical Equipment Group, Beijing, China).
Anesthesia Methods
After fasting for solids for 8 h and for liquids for
4 h, patients were preoperatively evaluated by the
same anesthesiologist. The visual analogue scale
(VAS) score, Ramsay sedation score and Bruggrmann comfort scale (BCS) score were adopted,
and the patients or their families signed the informed consent of anesthesia surgery. Before the
anesthesia, vital signs of patients were monitored,
and the catheter was placed in the airway; after
the anesthesia machine was connected, the respiratory mode was adjusted, and the relevant data
were recorded. Patients were anesthetized after
anesthesia induction until the operation was completed. Under patient controlled intravenous analgesia (PCIA), different doses of analgesics were
given according to the grouping, and the analgesia was performed until 48 h after operation.
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Monitoring and Observation Indexes
The heart rate (HR), respiratory rate (RR),
mean arterial pressure (MAP) and saturation of
pulse oxygen (SpO2) of patients in the above four
groups before and at 10 min after tracheal extubation were recorded, respectively; the total times
of pressing analgesia pump and all the adverse
reactions within 48 h, mainly including nausea
and vomiting, dizziness, hypotension and urinary
retention, were recorded. VAS score, Ramsay sedation score and BCS score were given to patients
at 4, 8, 12, 24 and 48 h after operation. VAS score
has a total of 10 points, and 0-10 points indicate
the degree of pain; the pain is evaluated by patients themselves at the corresponding time point
and the pain score of patients is recorded. Ramsay
sedation score has a total of 6 points: 6 points:
drowsiness of patients without response to all movements outside; 5 points: drowsiness of patients
with insensitive response to the loud talking outside; 4 points: drowsiness with sensitive response
to the loud talking outside; 3 points: patients can
effectively cooperate with the doctors in completing the task; 2 points: patients cooperate and stay
calm; 1 point: patients are restless and nervous.
BCS score has a total of 5 levels: 4 points: no pain
when coughing; 3 points: no pain when gasping; 2
points: no pain in resting state in supine position,
but pain when gasping; 1 point: no pain in calm
state; 0 point: persistent pain.
Statistical Analysis
The data in this study were presented as mean
± standard deviation, and processed using Statistical Product and Service Solutions (SPSS) 19.0
software (SPSS Inc., Chicago, IL, USA). The
t-test was used for the intergroup comparison, and
analysis of variance was used for the comparison
among groups. The homogeneity test of variance
was performed; if the variance was homogeneous, Bonferroni method was used for the pairwise

comparison; if the variance was heterogeneous,
Welch method was used for analysis. Logistic
regression analysis was used for the correlation
analysis of data in each group; p<0.05 suggested
that the difference was statistically significant.

Results
General Data
The general data and clinicopathologic data
of patients enrolled were analyzed. The results
showed that there were no statistically significant
differences in age, gender, body weight, basal heart rate and operation time of patients among the
four groups (p>0.05) (Table I).
Analgesic Effect
VAS scores were given to patients in each
group at 4, 8, 12, 24 and 48 h after operation. The
results showed that there was no significant difference in the VAS score at 4 h among groups,
the VAS scores of patients in low-dose group at
8, 12, 24 and 48 h were significantly higher than
those in control group, medium-dose group and
high-dose group (p<0.05), and there were no statistically significant differences among control
group, medium-dose group and high-dose group
(p>0.05) (Figure 1).
Sedative Effect
Ramsay sedation scores were given to patients
in each group at 4, 8, 12, 24 and 48 h after operation. The results showed that the Ramsay scores
of patients in low-dose group and medium-dose
group at 4, 8, 12, 24 and 48 h were significantly
lower than those in control group and high-dose
group, and the differences were statistically significant (p<0.05). There were no statistically significant differences between control group and
high-dose group (p>0.05) (Figure 2).

–±s).
Table I. General data analysis of patients in each group (x
Age (years old)
Group		
Control group
Low-dose group
Medium-dose group
High-dose group
p
t

62.18±6.32
65.32±8.87
61.88±9.17
63.29±7.18
>0.05
0.356

Gender
(male/female)

Body
weight (kg)

Basal heart
rate (time/min)

Operation
time (h)

8/11
9/10
10/9
11/8
>0.05
0.532

53.2±6.9
58.7±7.1
52.5±8.9
57.1±5.3
>0.05
0.296

66±5.4
68±3.2
70±3.1
67±6.9
>0.05
0.685

1.9±0.3
2.1±0.5
1.8±0.2
1.8±0.3
>0.05
0.568
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tients in low-dose group were more than those in
medium-dose group, high-dose group and control
group, and the differences were statistically significant (p<0.05), and the times were reduced successively in low-dose group, medium-dose group
and high-dose group (Figure 4).

Figure 1. VAS scores of patients in each group. The VAS
scores of patients in low-dose group at 8, 12, 24 and 48 h
are significantly higher than those in control group, medium-dose group and high-dose group (*p<0.05), and there are no statistically significant differences among control
group, medium-dose group and high-dose group (p>0.05).

BCS Score
BCS scores were given to patients in each
group at 4, 8, 12, 24 and 48 h after operation. The
results revealed that the BCS scores of patients in
low-dose group at 4, 8, 12, 24 and 48 h were lower
than those in control group, medium-dose group
and high-dose group, and the differences were
statistically significant (p<0.05). There were no
statistically significant differences among control
group, medium-dose group and high-dose group
(p>0.05) (Figure 3).

Changes in Circulation Indexes
Circulation indexes, mainly including HR, RR,
MAP and SpO2, of patients in each group before
operation and after tracheal extubation were recorded to measure the stress response of patients
to tracheal extubation. The results showed that
compared with those before operation, there were
no statistically significant differences in HR, RR,
MAP and SPO2 of patients in low-dose group, medium-dose group and high-dose group at 10 min
after tracheal extubation, and HR, RR, MAP and
SPO2 of patients in control group were significantly increased after tracheal extubation (p<0.05)
(Figure 5).
Occurrence Rates of Adverse Reactions
The occurrence rates of adverse reactions within 48 h after operation of patients enrolled were
statistically analyzed. The results revealed that
the occurrence rates of postoperative adverse reactions of patients in control group and low-dose
group were higher than those in medium-dose
group and high-dose group (p<0.05) (Table II).

Times of Pressing Analgesia Pump
After Operation
The total times of pressing analgesia pump after
operation of patients in each group were recorded
in detail. The results revealed that the total times
of pressing analgesia pump after operation of pa-

Correlation Analysis
The correlations of dezocine dose with Ramsay sedation score and VAS score of patients were
analyzed via Logistic regression analysis. The results showed that the dose of dezocine was posi-

Figure 2. Ramsay scores of patients in each group. The
Ramsay scores of patients in low-dose group and medium-dose group at 4, 8, 12, 24 and 48 h are significantly lower than
those in control group and high-dose group (*p<0.05).

Figure 3. BCS scores of patients in each group. The BCS
scores of patients in low-dose group at 4, 8, 12, 24 and 48
h are significantly lower than those in control group, medium-dose group and high-dose group (*p<0.05).
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Table II. Occurence rate of adverse reactions of patients in
each group (x–±s).
Group

Incidence rate of adverse reactions (%)

Control group
Low-dose group
Medium-dose group
High-dose group
t

Figure 4. Times of pressing analgesia pump after operation of patients in each group. The total times of pressing
analgesia pump after operation of patients in low-dose
group are significantly more than those in medium-dose
group, high-dose group and control group (*p<0.05).

tively correlated with the Ramsay sedation score,
but negatively correlated with the VAS score of
patients (Figure 6).

36.8*
31.5*
10.5
15.7
0.865

The occurence rates of postoperative adverse reactions of
patients in control group and low-dose group are significantly
increased compared with those in medium-dose group and
high-dose group (*p < 0.05).

Discussion
Due to the external stimuli acting on the peripheral receptors of the body and entering the
spinal cord via nerve, the pain reflex is formed,
which will be transmitted to the more advanced

Figure 5. Changes in circulation indexes of patients in each group. A- HR; B- RR; C- MAP; D- SpO2; compared with those
before operation, there are no statistically significant differences in HR, RR, MAP and SPO2 of patients in low-dose group, medium-dose group and high-dose group at 10 min after tracheal extubation, and HR, RR, MAP and SPO2 of patients in control
group at 10 min after tracheal extubation are significantly higher than those before operation (*p<0.05).
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Figure 6. Correlation analysis. A, correlation between
dose of dezocine and Ramsay sedation score of patients; B,
correlation between dose of dezocine and VAS score of patients; the dose of dezocine is positively correlated with the
Ramsay sedation score, but negatively correlated with the
VAS score of patients (p<0.05).

central nervous system, producing the sense of
pain. Studies have shown that the pain is a kind
of feeling and reaction controlled and integrated
by the central system, whose main manifestations
are in the physical, behavioral and psychological
aspects12,13. The pain can lead to complications in
cardiovascular system, significantly increase the
hospital stays, and cause poor prognosis in patients. The above complications occur in elderly
patients easily14,15. With the deepening of research on pain, its occurrence mechanisms have been
constantly cleared, so a large number of analgesic
drugs are developed and used clinically, effectively reducing the pain of patients due to various
causes and significantly increasing the success
rate of multiple surgeries16. Choosing the appropriate analgesics to reduce the postoperative pain,
increase the success rate of surgery, postoperative
recovery of patients and increase the postoperative review rate of patients is of great significance17.
In this work, the analgesic effect of dezocine in
different doses on elderly patients undergoing abdominal operation under general anesthesia and
its influence on stress response to postoperative
tracheal extubation were studied with fentanyl as
5228

the control drug. It was found that the mediumand high-dose dezocine could produce the similar
analgesic effect to fentanyl, and the occurrence
rate of postoperative adverse reactions of patients in dezocine group was significantly decreased.
Dezocine is the inhibitor of opioid κ receptors,
and the opioid κ receptors distributed in the cerebral cortex can have an effective inhibitory effect on pain and have a good treatment effect on
chronic dull pain and acute sharp pain triggered
by surgery and other various causes18. Solanki et
al19 found that dezocine has an excellent analgesic
effect after the abdominal operation under general anesthesia, which may be related to its strong
inhibitory effect on the κ receptor, and its dual
effect of activation and antagonism of μ receptors;
moreover, dezocine can effectively reduce the occurrence rate of adverse reactions20. In this experiment, VAS score was used to evaluate the analgesic effect on patients in each group, Ramsay
score was used to evaluate the sedative effect on
patients, and the times of pressing analgesia pump
after operation were recorded to analyze the analgesic effect of dezocine from various perspectives. All the above indexes showed that dezocine
has a strong analgesic effect in a certain dose-dependent manner. The effect of analgesics on the
stress response to postoperative extubation was
detected via monitoring the circulation indexes
of patients in each group before operation and at
10 min after postoperative extubation. The results
revealed that the protective effect of dezocine on
postoperative stress was significantly superior to
that of fentanyl, and even if the dose of dezocine is lower, the stress response to postoperative
extubation can also be effectively reduced. Zhou
et al20 observed that the strength of postoperative
stress is closely related to the postoperative recovery of patients, and the stress response of patients
should be reduced as far as possible in the clinical
surgery. Besides, the correlation analysis showed
that the dose of dezocine was positively correlated
with the Ramsay score but negatively correlated
with the VAS score, indicating that the analgesic
effect of dezocine is dose-dependent and the higher dose of dezocine within the safety range can
improve the postoperative pain effectively.

Conclusions
Dezocine can effectively reduce the postoperative pain of elderly patients, and its analgesic
effect is dose-dependent. Moreover, dezocine can
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also significantly reduce the stress response to
postoperative tracheal extubation and the occurrence rate of postoperative adverse reactions. It is
recommended that the higher dose of dezocine be
used for analgesia in abdominal operation under
general anesthesia.
Conflict of interest

10)

11)

The authors declare no conflicts of interest.
12)

References
1) Simons LE, Smith A, K aczynski K, Basch M. Living in
fear of your child’s pain: the parent fear of pain
questionnaire. Pain 2015; 156: 694-702.
2) Dale O, Borchgrevink PC, Fredheim OM, M ahic M,
Romundstad P, Skurtveit S. Prevalence of use of
non-prescription analgesics in the Norwegian
HUNT3 population: impact of gender, age, exercise and prescription of opioids. BMC Public Health
2015; 15: 461.
3) Quiton RL, K easer ML, Zhuo J, Gullapalli RP, Green span JD. Intersession reliability of fMRI activation
for heat pain and motor tasks. Neuroimage Clin
2014; 5: 309-321.
4) R amirez HE, Queeney TJ, Dunbar ML, Eichner MC,
Del CD, Battles AH, Neubert JK. Assessment of an
orofacial operant pain assay as a preclinical tool
for evaluating analgesic efficacy in rodents. J Am
Assoc Lab Anim Sci 2015; 54: 426-432.
5) Simon CB, Riley JR, Coronado RA, Valencia C, Wri ght TW, Moser MW, Farmer KW, George SZ. Older
age as a prognostic factor of attenuated pain recovery after shoulder arthroscopy. PM R 2016; 8:
297-304.
6) Reverter -Gil O, Berning B, Souto J. Diversity and
systematics of schizomavella species (Bryozoa:
Bitectiporidae) from the bathyal NE atlantic. PLoS
One 2015; 10: e139084.
7) Berkowski B, Z apalski MK, Wrzolek T. New Famennian colonial coral (Rugosa) from the Holy cross
mountains (Poland): an example of local evolution
after Frasnian-Famennian extinction. Naturwissenschaften 2016; 103: 33.
8) Rogers KD, K emp A, McL achlan AJ, Blyth F. Adverse selection? A multi-dimensional profile of people dispensed opioid analgesics for persistent
non-cancer pain. PLoS One 2013; 8: e80095.
9) Zhou X, Zhang C, Wang M, Yu L, Yan M. Dezocine
for preventing postoperative pain: a meta-analy-

13)

14)

15)

16)

17)

18)

19)

20)

sis of randomized controlled trials. PLoS One
2015; 10: e136091.
Wang C, L i L, Shen B, Jiang H, Yuan L, Shi D, Zhu
J, Guo X, L i H. A multicenter randomized double-blind prospective study of the postoperative
patient controlled intravenous analgesia effects of
dezocine in elderly patients. Int J Clin Exp Med
2014; 7: 530-539.
Xu BB, Zhao XL, Xu GP. Clinical study of anesthetization by dezocine combined with propofol for indolent colonoscopy. World J Gastroenterol 2016;
22: 5609-5615.
Dobosz L, Stefaniak T, Dobrzycka M, Wieczorek J,
Franczak P, P taszynska D, Z asada K, K anyion P. Invasive treatment of pain associated with pancreatic
cancer on different levels of WHO analgesic ladder. BMC Surg 2016; 16: 20.
Coluzzi F, Fornasari D, Pergolizzi J, Romualdi P. From
acute to chronic pain: tapentadol in the progressive stages of this disease entity. Eur Rev Med
Pharmacol Sci 2017; 21: 1672-1683.
M itrovic I, M argeta -M itrovic M, B ader S, Stoffel M,
Jan LY, B asbaum AI. Contribution of GIRK2-mediated postsynaptic signaling to opiate and alpha
2-adrenergic analgesia and analgesic sex differences. Proc Natl Acad Sci U S A 2003; 100:
271-276.
Sharpe L, McDonald S, Correia H, R aue PJ, Meade
T, Nicholas M, A rean P. Pain severity predicts depressive symptoms over and above individual illnesses and multimorbidity in older adults. BMC
Psychiatry 2017; 17: 166.
Patel MK, M andavia DR, Patel TK, Barvaliya MJ, Tripathi CB. Evaluation of anti-inflammatory, analgesic,
and antipyretic effects of ethanolic extract of Pedalium murex Linn. fruits. Afr J Tradit Complement
Altern Med 2013; 10: 94-100.
Shaish L, Rinkevich B. Critical evaluation of branch polarity and apical dominance as dictators of
colony astogeny in a branching coral. PLoS One
2009; 4: e4095.
R asubala L, Pernapati L, Velasquez X, Burk J, Ren YF.
Impact of a mandatory prescription drug monitoring program on prescription of opioid analgesics
by dentists. PLoS One 2015; 10: e135957.
Solanki SL, Doctor JR, K apila SJ, Gehdoo RP, Divatia JV. Acupressure versus dilution of fentanyl to
reduce incidence of fentanyl-induced cough in female cancer patients: a prospective randomized
controlled study. Korean J Anesthesiol 2016; 69:
234-238.
Zhou C, Yang Y, Zhu Y, Ruan L. Effects of dezocine
on prevention of propofol injection pain: a meta-analysis. J Pain Res 2017; 10: 1369-1375.

5229

