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Abstract: Objective: The postoperative PCIA effects of dezocine in elderly patients were determined using a large 
multicenter randomized double-blind prospective study. Methods: A total of 279 patients were randomized into 
four groups: (1) Control group (C): 2 μg/kg sufentanil plus 10 mg metoclopramide. (2) Dezocine group 1 (D1): 1 μg/
kg sufentanil plus 0.1 mg/kg dezocine plus 10 mg metoclopramide. (3) Dezocine group 2 (D2): 1 μg/kg sufentanil 
plus 0.2 mg/kg dezocine plus 10 mg metoclopramide. (4) Dezocine group 3 (D3): 1 μg/kg sufentanil plus 0.3 mg/
kg dezocine plus 10 mg metoclopramide. The index during operation including MAP, HR, SpO2, ETCO2, CVP, and BIS 
were determined. Analgesia effects including HR, MAP, RR, SpO2, pressing times of PCA demand, pressing times of 
PCR delivery, total amount of drug, additional sufentanil, VAS at rest and during moving, Ramsay sedation score, 
and BCS were repeated measured 1 h, 3 h, 6 h, 24 h, and 48 h after surgery. Overall satisfaction index and the side-
effects including nausea, urinary retention, skin pruritus and respiratory depression were evaluated 1 h, 3 h, 6 h, 24 
h, and 48 h after surgery. Results: Dezocine combining with sufentanil is complement for sufentanil in PCIA at least 
in its analgesia effects after surgery. Dezocine at a dosage of 0.1 mg/kg or 0.2 mg/kg combining with sufentanil (1 
μg/kg) has limited side effects as sufentanil (2 μg/kg) in PCIA. Sufentanil (1 μg/kg) combining Dezocine at a dosage 
of 0.1 mg/kg or 0.2 mg/kg is better than combining Dezocine at a dosage of 0.3 mg/kg in PCIA at least in Overall 
satisfaction index. Conclusion: Dezocine combining with sufentanil is a complement drug for sufentanil in PCIA. Con-
sidering the side effects and overall satisfaction index, 0.1 mg/kg seems to be an ideal dosage for Dezocine using 
in the postoperative PCIA in elderly patients. 
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Introduction

Ageing is an epidemic [1-3]. The number of age-
ing population is increasing worldwide [1]. By 
the year 2050, there are estimated to be at 
least 108 million Chinese citizens and 31 mil-
lion American citizens over 80 years old [4-7]. 

The frequency of the elderly undergo surgery is 
nearly four times more often than that in other 
age group [5, 7]. In the future, the majority of 
the patients for the anesthesiologists meet in 
the surgery might be those older than 65 years 
and many even older than 80 years [1, 8]. 
Effective postoperative pain control is essential 
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for the care of the surgical patients [9]. 
Inadequate pain control may lead to increased 
morbidity or mortality [1]. 

The incidences of postoperative anesthesia-
related events and complications increase with 
age [9]. Unfortunately, postoperative pain is 
treated poorly in the elderly. Approximately 
50-70% of elderly patients report inadequate 

postoperative pain relief. Therefore, effectively 
postoperative analgesia is highly needed for 
elderly patients as inadequate postoperative 
pain control is associated with adverse out-
comes in elderly patients [8-10]. The ideal post-
operative pain management should relieve pain 
and keeping side effects to a minimum [8-10]. 
Currently, the mainstay of pain management is 
still the opioids though opioids can result in life-

Table 1. Effects of dezocine on index during operation

Group
Before anes-
thesia was 

induced

5 min after 
tracheal 

intubation

5 min after 
inducing

1 h after 
inducing

2 h after 
inducing

5 min 
before 

tracheal 
extubation

5 min after 
tracheal 

extubation

MAP (mmHg) C 101±13.4 81.4±16.2 88.8±14.6 85.5±12.2 84.4±13.2 97.2±13.7 95.2±12.5
D1 100.9±14.3 84.9±14.7 87.6±15.6 84.5±13.4 85.8±11 95.4±15.8 96.9±12.1
D2 97.6±14.7 80.9±12.3 84.1±13.1 83±12.8 83.1±11.8 91.6±13.4 93.9±12.6
D3 105.4±18.1 82.4±15.7 88.7±16.2 86.3±15.2 84.3±12.3 96.5±15.8 96.8±15.1

Total 101.2±15.5 82.5±14.6 87.2±15 84.7±13.5 84.4±11.9 94.9±14.9 95.7±13.1
HR (bpm) C 80.5±13.8 73.2±13.7 72.8±9.4 72.1±9.7 72.3±10.6 77.8±10.9 78.4±10.4

D1 80.7±12.6 74.3±13.6 72±10.6 71.4±10.4 69.1±10.6 78±12.6 80.7±10.7
D2 78.3±11.4 71.5±10.7 69.9±11.6 69.8±10.8 69.1±9.3 77.2±12.7 78.5±10.8
D3 77.5±13.2 71.6±12.6 70.9±12.3 70±11 70.7±11.7 77.7±15.2 79.3±12.8

Total 79.2±12.7 72.6±12.6 71.2±11.1 70.7±10.5 70.1±10.6 77.6±13 79.3±11.2
SpO2 C 97.4±1.9 99.7±0.5 99.7±0.4 99.7±0.5 97.3±15.6 99.6±0.9 99.2±1.4

D1 97.9±1.9 99.7±0.5 99.4±2.7 99.5±2.4 99.4±3.1 99.5±1.8 98.9±2.3
D2 98±1.7 99.7±0.5 99.8±0.4 99.7±0.6 99.9±1 99.8±0.9 99.2±1.5
D3 97.5±2 99.6±0.6 99.7±0.5 99.7±0.5 99.7±0.5 99.6±0.6 99±1.4

Total 97.7±1.9 99.7±0.5 99.7±1.5 99.7±1.3 99.2±6.9 99.6±1.2 99.1±1.7

ETCO2 C 35.3±5 33±3.5 32.9±3.1 32.8±3.5 33.2±3.2 35.3±4 36.7±5.8
D1 38.2±10.5 35.4±8.1 34.9±8.2 35.3±8.4 35.6±8.8 37.1±8.6 40.5±10.2
D2 36.2±3.8 34.1±3.2 33.4±3 33.8±3.3 33.6±3.2 35.7±3.8 37±3.6
D3 37.1±3.7 33.8±3.4 33.4±3.4 33±3.3 33.1±3.2 35.3±4 37.6±4

Total 37±6.9 34.2±5.2 33.7±5.1 33.8±5.3 34±5.5 35.9±5.6 38.1±6.7
CVP (cmH2O) C 6.6±2.7 7.4±2.6 8.7±3 9.1±3.5 9.2±3.5 9.4±2.9 9.6±3.3

D1 7.4±4.9 8.2±4.4 8.7±4.4 9.5±4.4 10±4.6 10.3±4.8 9.9±4.6
D2 7.4±3.1 8.1±2.5 8.8±2.7 9.3±2.7 9.4±2.5 10±2.7 9.7±2.8
D3 7±3.2 7.9±2.9 8.5±3 8.7±3.3 8.8±3 9±2.5 9.1±2.9

Total 7.2±3.6 7.9±3.3 8.7±3.4 9.1±3.5 9.4±3.5 9.7±3.4 9.6±3.5

ETSevo C - 0.7±0.4 1.1±0.6 1.3±0.6 1.2±0.6 0.2±0.2 -
D1 - 0.7±0.3 1±0.5 1.1±0.5 1.1±0.5 0.1±0.2 -
D2 - 0.6±0.4 0.9±0.4 1±0.5 1±0.4 0.2±0.3 -
D3 - 0.6±0.4 2.7±13.3 1.1±0.6 1.1±0.6 0.2±0.3 -

Total - 0.7±0.4 1.5±6.9 1.1±0.6 1.1±0.5 0.2±0.3 -
BIS C 92±5.9 47.9±6.7 47.5±6.7 47±7 48.9±6 75.7±14 89.2±6.7

D1 93.3±7.4 49.6±8.8 49.4±7.1 49.7±9.4 50.9±8.5 79.4±13.7 90.5±7
D2 88.7±19 50.5±9.3 49.4±10 50±8.9 50.3±11.1 77.1±17.6 86.1±16.3
D3 91.5±12.3 47.7±8.3 49.2±8.3 49.5±8.4 50±9.5 75.3±17.4 88.2±13.2

Total 91.3±12.9 49.1±8.5 49±8.3 49.3±8.6 50.1±9.2 77±15.9 88.4±12.1
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Figure 1. Effects of Dezo-
cine on Bruggrmann Comfort 
Scale (BCS) at 1 h (A), 3 h (B), 
6 h (C), 24 h (D), and 48 h (E) 
after Surgery.

Table 2. Effects of dezocine on analgesia after surgery

Group 1 h after 
surgery

3 h after 
surgery

6 h after 
surgery

24 h after 
surgery

48 h after 
surgery

HR (bpm) C 77.94±12.33 80.6±12.82 79.32±14.07 79.42±10.85 78.1±8.8
D1 79.49±11.43 79.88±10.28 80.71±10.57 80.21±9.8 79.81±10.07
D2 77.36±10.88 78.01±10.5 78.4±11.07 78.29±10.64 76.88±11.55
D3 80.01±12.74 79.42±10.7 78.96±10.16 78.38±10.15 78.07±10.16

Total 78.75±11.79 79.37±10.92 79.36±11.29 79.05±10.3 78.23±10.32
MAP (mmHg) S 95.78±15.3 92.18±10.96 90.7±10.68 91.22±9.37 91.08±8.74

D1 93.17±10.39 92.73±11.2 91.99±12.4 92.42±13.34 91.27±12.13
D2 90.66±12.37 89.38±11.4 89.17±11.15 89.77±11.61 88.71±11.39
D3 95.25±13.31 93.33±12.54 92.32±11.5 91.94±12.23 91.33±12.21

Total 93.49±12.79 91.85±11.62 91.05±11.53 91.34±11.91 90.55±11.4
RR (bpm) C 16.58±1.74 16.96±2.49 16.84±2.05 17.02±2.12 17.24±2.41

D1 16.88±2.33 16.77±1.85 17.1±1.83 17.26±2.51 18.01±8.54
D2 16.56±2.04 17.26±2.05 16.99±1.75 17.22±1.91 17.08±1.59
D3 16.42±2.51 16.58±2.34 16.63±2.27 16.74±2.21 16.82±2.36

Total 16.62±2.2 16.89±2.17 16.9±1.97 17.07±2.2 17.3±4.86
SpO2 (%) C 99.24±0.82 99.14±0.99 99±1.16 98.92±1.29 98.86±1.21

D1 98.71±1.5 98.71±1.42 98.71±1.19 98.48±1.3 98.31±1.67
D2 99.03±1.06 98.94±1.08 98.82±0.98 98.62±1.57 98.67±1.15
D3 99.08±1.14 99.03±1.16 98.79±1.3 98.65±1.41 98.61±1.35

Total 98.99±1.19 98.93±1.2 98.82±1.16 98.64±1.41 98.59±1.39
Pressing times of PCA demand S 0.48±0.79 0.98±1.82 1.64±3.15 3.18±5.37 4.12±8.67

D1 0.58±0.85 1.49±1.96 2.38±3.08 4.99±7.46 6.96±10.62
D2 0.81±1.15 1.49±2.87 2.1±3.56 3.42±5.81 4.01±6.79
D3 0.64±1.19 0.9±1.48 1.19±2.3 3.82±17.61 4.36±19.16

Total 0.64±1.02 1.24±2.14 1.86±3.08 3.92±10.41 4.95±12.33
Pressing times of PCA delivery C 0.4±0.57 0.76±1.32 1.2±1.86 2.06±2.54 2.4±3.19
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threatening complication such as respiratory 
depression [9-12]. Among them, the most com-
monly used drug in patient controlled intrave-
nous analgesia (PCIA) is sufentanil [9-12]. 

Dezocine is an analgesic agent and is gaining 
popularity in China as an alternative for PCIA 
[8-10]. Several studies have shown that 
Dezocine combining with sufentanil may be a 
complement drug for sufentanil in PCIA and is 
worth for clinical application [8-10]. Thus, a 
large multicenter randomized double-blind pro-
spective study of the postoperative PCIA eff- 
ects of dezocine in elderly patients is highly 
desirable. 

Materials and methods

Subjects

This is an independent study which was spon-
sored by the investigators and the study was 

approved by the local Ethics committee. Prior to 
be enrolled into this study, all subjects gave 
their written informed consent on the basis of 
verbal and written information. Based on a mul-
ticenter randomized double-blind prospective 
study design, the target enrollment was 279 
patients at 9 clinical research centers in 
Shanghai, China. The patients, aged 65-80 
years old, weighing 50-75 kg, and with American 
Society of Anesthesiologists (ASA) physical sta-
tus I-II scheduled for elective surgery were 
enrolled in this study. Exclusive criteria includ-
ed known allergies, severe respiratory, neuro-
logical or cardiovascular diseases, narcotic 
drug dependence, hepatic and renal dysfunc-
tion and recent history of immunosuppressant 
application. Patients who meet these inclusive 
criteria during the pre-anestheric evaluation 
were randomly assigned into four groups using 
a computer-generated table of random num- 
bers. 

D1 0.5±0.73 1.19±1.35 1.89±2.26 3.81±4.9 5.16±6.75
D2 0.73±0.9 1.18±1.59 1.78±2.57 3.42±6.93 5.9±17.67
D3 0.52±0.82 0.7±1.11 0.91±1.73 1.45±2.75 1.66±3.52

Total 0.55±0.78 0.98±1.37 1.48±2.19 2.77±4.89 3.95±10.28
Total amount of drug C 3.21±1.25 7.91±1.81 14.78±2.89 49.68±7.4 97.65±3.8

D1 3.21±1.25 8.17±2.44 15.24±3.34 52.25±7.05 96.68±8.07
D2 3.27±1.73 7.79±2.38 14.77±3.5 51±5.36 96.93±4.98
D3 3.2±1.19 7.57±1.92 14.09±2.99 49.75±4.6 96.63±4.99

Total 3.22±1.37 7.86±2.18 14.72±3.22 50.75±6.18 96.92±5.8
Additional sufentanil C 8.26±24.2 2.13±8.84 3.9±17.3 2.63±12.4 3.13±16.2

D1 5.29±17.57 2.01±7.98 2.31±9.47 1.25±6.77 1.99±9.02
D2 5.58±17.88 2.31±9.75 3.19±14.86 1.49±7.38 0.89±3.71
D3 7.89±18.39 0.89±6.68 0.55±3.43 0.55±3.43 0.09±0.67

Total 6.58±19.18 1.83±8.32 2.4±11.95 1.39±7.66 1.44±8.76
VAS (at rest) C 1.36±1.38 1.44±1.36 1.48±1.23 1.3±1.16 1.16±1.09

D1 1.56±1.35 1.75±1.38 1.84±1.47 1.55±1.21 1.33±1.11
D2 1.35±1.35 1.26±1.02 1.23±1.1 1.22±1.02 1.03±0.97
D3 1.46±1.48 1.56±1.81 1.26±1.39 1.1±1.22 1.06±1.03

Total 1.44±1.39 1.51±1.42 1.46±1.33 1.29±1.16 1.14±1.05
VAS (during moving) C 1.92±1.58 2.08±1.5 2.18±1.37 1.8±1.31 1.76±1.36

D1 2.25±1.53 2.47±1.68 2.55±1.62 2.34±1.41 2.03±1.25
D2 1.93±1.74 1.84±1.33 2.03±1.42 1.87±1.4 1.55±1.2
D3 2.07±1.9 2.1±1.82 1.87±1.68 1.83±1.66 1.58±1.39

Total 2.06±1.69 2.13±1.6 2.16±1.55 1.98±1.47 1.73±1.31
Ramsay C 2.3±0.74 2.16±0.37 2.06±0.24 1.98±0.25 2±0.2

D1 2.32±0.57 2.22±0.45 2.16±0.43 2.08±0.31 2.04±0.3
D2 2.16±0.65 2.21±0.69 2.17±0.57 2.14±0.56 2.15±0.56
D3 2.36±0.63 2.24±0.59 2.1±0.48 2.08±0.44 2.06±0.37

Total 2.28±0.64 2.21±0.55 2.13±0.46 2.08±0.42 2.07±0.4
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Figure 3. Effects of Dezocine 
on Urinary Retention at 1 h 
(A), 3 h (B), 6 h (C), 24 h (D), 
and 48 h (E) After Surgery.

Figure 2. Effects of Dezocine 
on Nausea at 1 h (A), 3 h (B), 
6 h (C), 24 h (D), and 48 h (E) 
after Surgery.

Study protocol

All patients received totally intravenous anes-
thesia and mechanical ventilation. Anesthesia 
was induced with 0.04 mg/kg midazolam, 0.5-

1.0 mg/kg propofol, 3-4 μg/kg sufentanil, and 
0.2 mg/kg cisatracurium. Anesthesia was 
maintained with continuous intravenous infu-
sion of propofol, inhalation anesthesia with 
sevoflurance, and intermittent intravenous 
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injection of 0.1-0.2 μg/kg/h sufentanil, and 
0.1-0.15 mg/kg/h cisatracurium. Monitoring of 
each patient during the surgery was accom-
plished by mean arterial pressure (MAP), heart 
rate (HR), pulse oximetry (SpO2), end-tidal car-
bondioxide (ETCO2), central venous pressure 

(CVP), and bispectralindex (BIS). The eligible 
patients were randomly assigned to four groups 
as follows: (1) Control group (C): 2 μg/kg sufen-
tanil plus 10 mg metoclopramide. (2) Dezocine 
group 1 (D1): 1 μg/kg sufentanil plus 0.1 mg/
kg dezocine plus 10 mg metoclopramide. (3) 

Figure 5. Effects of Dezocine 
on Respiratory Depression at 
1 h (A), 3 h (B), 6 h (C), 24 h 
(D), and 48 h (E) After Sur-
gery.

Figure 4. Effects of Dezo-
cine on Skin Pruritus at 1 h 
(A), 3 h (B), 6 h (C), 24 h (D), 
and 48 h (E) After Surgery.
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Dezocine group 2 (D2): 1 μg/kg sufentanil plus 
0.2 mg/kg dezocine plus 10 mg metoclo-
pramide. (4) Dezocine group 3 (D3): 1 μg/kg 
sufentanil plus 0.3 mg/kg dezocine plus 10 mg 
metoclopramide.

Patients were given an initial intravenous anal-
gesia of 2 ml drugs according to their groups. 
The continuous intravenous infusion speed 
was 2 ml/h. The PCIA pump was set to give ali-
quots of 1 ml with a lockout interval of 15 min. 
If the analgesia became incomplete during 
maintenance (Visual Analogue Scale, VAS, over 
4 and Bruggrmann Comfort Scale, BCS, 
between 0-1), the clinician gave an additional 
intravenous injection of 25-50 μg sufentanil. 

Clinical evaluation

All clinical evaluations were performed by inde-
pendent anesthesia registrars blinded to group 
allocation at 1 h, 3 h, 6 h, 24 h, and 48 h after 
surgery. The index included HR, MAP, respira-
tory rate (RR), SpO2, pressing times of PCA 
demand, pressing times of PCR delivery, total 
amount of drug, additional sufentanil, VAS, 
Ramsay sedation score, and BCS. VAS was 
used to assess pain both at rest and during 
moving by a 10 cm visual analogue scale: 0, no 
pain; 10, worst imaginable pain. The Ramsay 
sedation scale (1, anxious, agitated, or rest-

less; 2, cooperative, oriented, and tranquil; 3, 
response to command; 4, brisk response; 5, a 
sluggish response; 6, no response) was used to 
assess sedation. BCS (0, continuous pain; 1, 
no pain without movement but serious pain 
when deep breathe or cough; 2, no pain without 
movement but mild pain when deep breathe or 
cough; 3, no pain even in deep breath; 4, no 
pain in cough) were used to evaluate the com-
fort level. 

The side-effects including nausea, urinary 
retention, skin pruritus and respiratory depres-
sion were also evaluated at 1 h, 3 h, 6 h, 24 h, 
and 48 h after surgery. The degree of nausea 
was divided as follows: 0, no nausea; 1, mild 
(once or twice a day); 2, middle (three to five 
times a day); 3, serve (over 6 times a day). The 
degree of urinary retention was divided as fol-
lows: 0, without urinary retention; 1, dysuria 
and extension of micturition time; 2, significant 
dysuria; 3, complete urinary retention. The 
degree of skin pruritus were divided as mild, 
middle and serve. Respiratory depression was 
defined as RR less than 8 bpm and SpO2 less 
than 90%. In addition, the overall satisfaction 
index for postoperative analgesic effects was 
also measured. The overall satisfaction index 
was divided as follows: 0, complete unsatisfied; 
1, kind of unsatisfied; 2, kind of satisfied; 3, 
satisfied; 4, complete satisfied.

Figure 6. Effects of Dezocine 
on Overall Satisfaction Index 
at 1 h (A), 3 h (B), 6 h (C), 
24 h (D), and 48 h (E) After 
Surgery.
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Statistical analysis

Data from all patients who underwent random-
ization were analyzed using the SPSS 19.0 pro-
gram. Continuous variables were expressed as 
mean±SEM. The comparability of the charac-
teristics between the four study groups were 
assessed using Analysis of Variance (ANOVA) 
for repeated measurement design data for con-
tinuous variables and the chi-square test for 
categorical variables. If a significant difference 
was observed, Bonferroni’s post-hoc test was 
conducted to identify groups with significant 
differences. P-values that were less than 0.05 
were considered to be statistically significant, 
and all tests were two-tailed. 

Results

Index during operation 

As shown in Table 1, MAP, HR, SpO2, ETCO2, CVP, 
and BIS were comparable between Group C, 
Group D1, Group D2, and Group D3 at the time 
points as follows: before anesthesia was 
induced, 5 min after tracheal intubation, 5 min 
after inducing, 1 h after inducing, 2 h after 
inducing, 5 min before tracheal extubation, and 
5 min after tracheal extubation. These results 
indicate that Dezocine combining with sufent-
anil might be a complement drug for sufentanil 
in PCIA. 

Analgesia effects after surgery

Analgesia effects including HR, MAP, RR, SpO2, 
pressing times of PCA demand, pressing times 
of PCR delivery, total amount of drug, additional 
sufentanil, VAS at rest and during moving, 
Ramsay sedation score, and BCS were repeat-
ed measured 1 h, 3 h, 6 h, 24 h, and 48 h after 
surgery. No significant difference was observed 
between Group C, Group D1, Group D2, and 
Group D3 (Figure 1 and Table 2). These results 
indicate that Dezocine combining with sufent-
anil is complement for sufentanil in PCIA at 
least in its analgesia effects after surgery. 

Side effects 

The side-effects including nausea, urinary 
retention, skin pruritus and respiratory depres-
sion were evaluated 1 h, 3 h, 6 h, 24 h, and 48 
h after surgery. No significant difference was 
observed between Group C, Group D1, Group 
D2, and Group D3 regarding nausea, skin pruri-

tus and respiratory depression that were evalu-
ated 1 h, 3 h, 6 h, 24 h, and 48 h after surgery 
(Figures 2-4). At 24 h after surgery, the degree 
of urinary retention in Group D3 was higher 
than in Group D2 (p=0.046) or Group D1 
(p=0.046) (Figure 5). These results indicate 
that Dezocine at a dosage of 0.1 mg/kg or 0.2 
mg/kg combining with sufentanil (1 μg/kg) is 
complement for sufentanil (2 μg/kg) in PCIA at 
least in its analgesia effects after surgery.

Overall satisfaction index

The overall satisfaction index was evaluated 1 
h, 3 h, 6 h, 24 h, and 48 h after surgery. At 3 h 
after surgery, the overall satisfactionin Group 
D1 was higher than that in Group C (p=0.021) 
(Figure 6B), indicating that Dezocine at a dos-
age of 0.1 mg/kg combining with sufentanil (1 
μg/kg) is better than sufentanil (2 μg/kg) in 
PCIA at least in this index. The overall satisfac-
tion index of Group D1 was better than that in 
Group D3 at 1 h (P=0.015), 3 h (P=0.004), 6 h 
(P=0.004), and 24 h (P=0.002) after surgery. 
Moreover, the overall satisfaction index of 
Group D2 was also better than that in Group D3 
at 1 h (P=0.019), 6 h (P=0.016), and 24 h 
(P=0.034) after surgery. These results indicate 
that sufentanil (1 μg/kg) combining Dezocine at 
a dosage of 0.1 mg/kg or 0.2 mg/kg is better 
than combining Dezocine at a dosage of 0.3 
mg/kg in PCIA at least in this index. Overall, 
considering the overall satisfaction, 0.1 mg/kg 
seems to be an ideal dosage for Dezocine using 
in the postoperative PCIA in elderly patients. 

Discussion

The major findings of the present study are as 
follows: 1) Dezocine combining with sufentanil 
is complement for sufentanil in PCIA at least in 
its analgesia effects after surgery; 2) Dezocine 
at a dosage of 0.1 mg/kg or 0.2 mg/kg combin-
ing with sufentanil (1 μg/kg) has limited side 
effects as sufentanil (2 μg/kg) in PCIA; 3) suf-
entanil (1 μg/kg) combining Dezocine at a dos-
age of 0.1 mg/kg or 0.2 mg/kg is better than 
combining Dezocine at a dosage of 0.3 mg/kg 
in PCIA at least in Overall satisfaction index. 
Overall, this study presents direct evidence that 
Dezocine combining with sufentanil is a com-
plement drug for sufentanil in PCIA.

Dezocine is traditionally thought as a full ago-
nist of κ-receptor and partial agonist of μ-re- 
ceptor without classic μ-receptor dependence 
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[8-10]. Although Dezocine is developed in 
1970s by the American Home Products 
Corporation, it obtains popularity in China as an 
alternative medication for the management for 
perioperative pain recently [8, 13-16]. In previ-
ous studies for the analgesic properties of 
Dezocine, the potency of 10 mg of dezocine 
was reported to be equal 10 mg of morphine 
and 50 mg of meperidine, indicating that it 
might be an effective analgesic drug for the 
management of postoperative pain [12, 14, 
17-19]. Moreover, dozocine is not a scheduled 
drug classified by the World health Organization 
and no addictive events have been reported 
since its first use in the clinic [15]. Here using 
this large multicenter randomized double-blind 
prospective study of the postoperative PCIA 
effects of dezocine in elderly patients, we show 
that Dezocine combining with sufentanil might 
be a complement drug for sufentanil in PCIA 
and 0.1 mg/kg of dezocine might be an ideal 
dosage for its use in the postoperative PCIA in 
elderly patients. 

Interestingly, a recent study has reported that 
dezocine was actually a μ-receptor agonist, a 
κ-receptor antagonist, and a norepinephrine 
and serotonin reuptake inhibitor probably 
through serotonin transporter and norepineph-
rine transporter [15]. That study suggests that 
besides using for pain control, dezocine might 
also can be used for the treatment of depres-
sion and even addition treatment [15]. These 
unique features need to be further studied 
especially as depression is present in the elder-
ly patients [15, 20, 21].

In conclusion, based on the results of this large 
multicenter randomized double-blind prospec-
tive study of the postoperative PCIA effects of 
dezocine in elderly patients, Dezocine combin-
ing with sufentanil is a complement drug for 
sufentanil in PCIA. Considering the side effects 
and overall satisfaction index, 0.1 mg/kg 
seems to be an ideal dosage for Dezocine using 
in the postoperative PCIA in elderly patient. 
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