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Abstract: Objective: Gastric cancer is a prevalent and significant malignancy that occurs throughout the world, with 
a particularly pronounced impact on the elderly population. This study aims to compare the efficacy of nalbuphine 
and dezocine in managing pain following laparoscopic radical gastrectomy. Method: Elderly patients undergoing 
laparoscopic radical gastrectomy were divided into a nalbuphine (n=50) group and a dezocine (n=50) group accord-
ing to their anesthesia agent. Anesthesia methods included preoperative intravenous administration of either 0.15 
mg/kg nalbuphine or 0.1 mg/kg dezocine, followed by continuous propofol infusion during surgery. Pain and seda-
tion levels were assessed using the VAS and Ramsay Sedation Scale. Secondary indicators included postoperative 
pain indicators, hemodynamic parameters, recovery time, and adverse anesthetic reactions. Results: There were no 
significant differences in baseline data between the two groups, including gender, age, body weight, ASA classifica-
tion, gastric cancer stage, and surgery duration (all P > 0.05). The nalbuphine group showed superior postoperative 
pain management compared to the dezocine group, with lower VAS, RSS, inflammatory levels (SP and IL-6) and 
stress response indicators (all P < 0.05). The nalbuphine group also had shorter awakening time, higher awakening 
quality, shorter surgery time, and earlier extubation time. Furthermore, the incidence of adverse events was lower 
in the nalbuphine group. Conclusion: Nalbuphine provides better postoperative pain relief and was associated with 
fewer adverse events in elderly patients undergoing laparoscopic radical gastrectomy. These findings suggest that 
nalbuphine is a safer and more effective analgesic option in this clinical context.
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Introduction

Gastric cancer is a lethal malignancy seen 
worldwide, particularly affecting the elderly 
population. Radical gastrectomy, which involves 
the comprehensive removal of the tumor, offers 
a potential for curative treatment [1, 2]. Gastric 
cancer typically affects the original tumor, met-
astatic lymph nodes, and infiltrating tissues [3]. 
Surgical approaches for radical gastrectomy 
encompass conventional open surgery, laparo-
scopic-assisted gastrectomy, total laparoscop-
ic radical gastrectomy, and robotic radical gas-
trectomy [4, 5]. Among these, the minimally 

invasive approach offers several advantages, 
including diminished postoperative pain, faster 
recovery, and better cosmetic outcomes [6, 7]. 
However, effective postoperative pain manage-
ment remains crucial to ensure optimal recov-
ery, minimize complications, and enhance over-
all quality of life [8].

Various analgesics have been used to manage 
postoperative pain [9, 10]. Opioid analgesics, 
such as nalbuphine and dezocine, are exten-
sively used for pain control due to their efficacy 
[11, 12]. However, concerns about opioid-
induced side effects and potential for depen-
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dency necessitate a careful assessment of 
their use in clinical practice [13, 14]. There- 
fore, understanding the comparative efficacy 
and safety of these analgesics is essential for 
optimizing postoperative pain management, 
particularly in vulnerable elderly patients. This 
study compares the analgesic efficacy and 
safety of nalbuphine and dezocine in elderly 
patients undergoing laparoscopic radical gas-
trectomy. By evaluating pain scores, sedation 
levels, inflammatory markers, stress respons-
es, recovery time, and incidence of adverse 
events, we seek to offer valuable insights into 
the optimal use of these analgesics for ade-
quate postoperative pain control in this patient 
population.

Materials and methods

General information

In this retrospective study, the clinical data of 
elderly patients undergoing laparoscopic gas-
trectomy for gastric cancer at Nanfang Hospital, 
Southern Medical University from September 
2021 to October 2023 were collected and ana-
lyzed. Subjects were selected using propensity 
score matching (PSM) with SPSS software, 
matching elderly patients who underwent lapa-
roscopic gastrectomy with either nalbuphine 
anesthesia (nalbuphine group) or dezocine 
anesthesia (dezocine group) in a 1:1 ratio. 
Matching criteria included age, gender, body 
weight, American society of Anesthesiologists 
(ASA) classification, gastric cancer stage, and 
surgery duration, with a balance test to en- 
sure comparability between the groups after 
matching.

Before matching, there were 62 patients in the 
nalbuphine group and 68 in the dezocine group. 
After matching, each group consisted of 50 
patients. This study was approved by the Ethics 
Committee of Nanfang Hospital, Southern Me- 
dical University.

Inclusion criteria: 1. Patient with a diagnosis of 
gastric cancer [15]; 2. Patient who underwent 
laparoscopic gastrectomy for gastric cancer 
with clear surgical indications; 3. ASA classifi-
cation I to II; 4. No history of anesthesia drug 
allergy.

Exclusion criteria: 1. Patients with a history of 
chronic pain; 2. Patients with severe liver or kid-

ney dysfunction; 3. Patients with severe car- 
diovascular/cerebrovascular diseases or coag-
ulopathy; 4. Patients with dependency on an- 
esthetic drugs.

Anesthesia methods

Standard preoperative fasting and fluid restric-
tion protocols were followed. An intravenous 
line was established upon entering the operat-
ing room, and cardiac monitoring was initiated. 
Fifteen minutes before the start of surgery,  
0.1 mg/kg of Dezocine (Yangtze River Phar- 
maceutical Group Co., Ltd., H20080329) was 
slowly injected intravenously in the Dezocine 
group; while 0.15 mg/kg of Nalbuphine (Jiangsu 
Yangtze River Pharmaceutical Group Co., Ltd., 
H20213459) was slowly administered intrave-
nously in the Nalbuphine group.

In both groups, Propofol (Xi’an Libang Phar- 
maceutical Co., Ltd., H19990281) was con- 
tinuously infused during surgery at 6 mg/(kg/h) 
through a micro-infusion pump until the end of 
surgery. If patients showed limb movements 
due to surgical stimulation that interfered with 
the procedure, an additional intravenous dose 
of 0.5 mg/kg propofol was administered, and 
surgery resumed once the patient was calm.  
If the patient’s heart rate dropped below 50 
bpm during surgery, 0.3 mg of Atropine sul- 
fate (Suicheng Pharmaceutical Co., Ltd., 
H41021256) was injected intravenously. If the 
patient’s blood pressure dropped more than 
20% below baseline during surgery, 6 mg of 
Ephedrine (Chengdu Brilliant Pharmaceutical 
Co., Ltd., H32021530) was injected intrave-
nously. In the case of respiratory depression 
(SpO2 < 95%), ventilation was improved by lift-
ing the mandible or using a face mask with 
positive-pressure oxygen.

Observation indicators

Primary indicators: Pain and sedation levels 
were assessed before and after anesthesia in 
both groups using the Visual Analog Scale (VAS) 
[16] and the Ramsay Sedation Scale (RSS) [17]. 
The VAS score of 0-2 indicates mild pain, 3-5 
for moderate pain, 6-8 for severe pain, and 
8-10 for very severe pain. The RSS scores ran- 
ge from 1 for agitation to 6 for excessive seda-
tion, with scores of 2-5 indicating appropriate 
sedation.
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dent-sample t-tests. For non-normally distri- 
buted data, median (P25, P75) was reported, 
and the Mann-Whitney U test comparisons 
were made. One-way analysis of variance 
(ANOVA) was utilized for multiple group com-
parisons. Categorical data were expressed as 
number (%). When the sample size was 40 or 
greater and the theoretical frequency (T) was 5 
or more, the χ2 test was employed to compare 
groups. Continuity correction tests were used 
for sample sizes ≥ 40 and theoretical frequen-
cies of 1 ≤ T < 5. Fisher’s exact probability 
method was used for sample sizes < 40 or the-
oretical frequencies T < 1. A P value of < 0.05 
was considered statistically significant.

Results

Comparison of clinical data between the two 
groups

There were no significant differences in the 
clinical data between the two groups, including 
gender, age, body weight, ASA classification, 
gastric cancer stage, and surgery duration (all P 
> 0.05), as shown in Table 1.

Comparison of analgesic effects between the 
two groups

Comparison of analgesic effects between the 
two groups revealed that patients in the nalbu-
phine group exhibited significantly lower VAS 
scores and Ramsay sedation scores than those 
in the dezocine group (all P < 0.05). Statistical 
analysis revealed a t/Z value of -6.522 for VAS 
scores and -3.706 for Ramsay sedation scores, 
yielding a significant P value of less than 0.001 
(Table 2).

Comparison of postoperative pain indicators 
between the two groups

The analysis of postoperative pain indicators 
revealed notable differences between the nal-

Secondary indicators: 1. Postoperative pain 
indicators: Venous blood samples (3 ml) were 
collected 24 hours postoperatively, and the 
supernatant was retained after centrifugation. 
Levels of substance P (SP) (Thermo Fisher 
Scientific, USA, EEL013), interleukin (IL)-6 
(Thermo Fisher Scientific, USA, 88-7066-88), 
prostaglandin E2 (PGE2) (Thermo Fisher 
Scientific, USA, EEL007), pain-related indica-
tors, were measured using enzyme-linked 
immunosorbent assay (ELISA), following the 
instructions provided with the test kits. 2. 
Hemodynamic parameters: Mean arterial pres-
sure (MAP), systolic blood pressure (SBP), 
peripheral capillary oxygen saturation (SpO2), 
diastolic blood pressure (DBP), and heart rate 
(HR) were compared between the two groups  
at different time points: upon entering the oper-
ating room (T0), immediately after anesthesia 
administration (T1), at the start of laparotomy 
(T2), at the end of surgery (T3), and upon emer-
gence from anesthesia (T4). 3. Postoperative 
pain-related indicators: Cortisol (Cor), epineph-
rine (E), and norepinephrine (NE) levels were 
compared between the two groups. 4. Re- 
covery time, quality of recovery, surgical time, 
and extubation time: Quality of recovery was 
assessed using the Steward Recovery Score 
[18], which evaluates patient recovery in terms 
of consciousness, airway patency, and limb 
movement, with each item scored from 0 to 2, 
yielding a total score of 6. Higher scores indi-
cate better recovery quality. 5. Adverse anes-
thetic reactions: The frequency of adverse 
reactions was compared between the two 
groups.

Statistical methods

SPSS 22.0 software was utilized for data pro-
cessing and statistical analysis. The Shapiro-
Wilk test was employed to evaluate normality of 
data distribution. Normally distributed continu-
ous variables were presented as mean ± stan-
dard deviation and compared using indepen-

Table 1. Comparison of clinical data between the two groups

Group
Gastric cancer stage

Age (years)
Gender

Body Mass (kg)
ASA Classification

I II Male Female I II
Nalbuphine group (n=50) 20 (40.00) 30 (60.00) 46.46 ± 10.16 31 (62.00) 19 (38.00) 55.34 ± 5.70 30 (60.00) 20 (40.00)

Dezocine group (n=50) 21 (42.00) 29 (58.00) 46.26 ± 12.02 29 (58.00) 21 (42.00) 55.32 ± 6.03 32 (64.00) 18 (36.00)

t/X2 0.041 0.090 0.167 0.017 0.170

P 0.839 0.929 0.683 0.986 0.680
ASA: American society of Anesthesiologists.
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Table 2. Comparison of VAS and RSS scores between the two 
groups
Group VAS (scores) RSS (scores)
Nalbuphine group (n=50) 2 (1, 2) 4 (3, 5)
Dezocine group (n=50) 3 (2, 3) 5 (3.5, 6)
Z -6.522 -3.706
P < 0.001 < 0.001
VAS: Visual Analog Scale; RSS: Ramsay Sedation Scale.

Table 3. Comparison of PGE2, IL-6, and SP Levels between 
the two groups
Group PGE2 (pg/mL) IL-6 (pg/mL) SP (μg/mL)
Nalbuphine group (n=50) 93.58 ± 10.52 7.10 ± 2.85 4.53 ± 1.18
Dezocine group (n=50) 95.20 ± 12.07 9.23 ± 3.20 6.85 ± 2.06
t -0.715 -3.52 -6.924
P 0.476 0.001 < 0.001
PGE2: prostaglandin E2; IL-6: interleukin-6; SP: substance P.

buphine and dezocine groups. Patients admin-
istered nalbuphine showed significantly lower 
levels of SP and IL-6 compared to the dezocine 
group (both P < 0.05), indicating a more effec-
tive pain management with nalbuphine. Spe- 
cifically, the mean IL-6 level in the nalbuphine 
group was 7.10 pg/mL (standard deviation: 
2.85 pg/mL), while in the dezocine group, it 
was 9.23 pg/mL (standard deviation: 3.20 pg/
mL). Similarly, the mean SP level was 4.53 μg/
mL (standard deviation: 1.18 μg/mL) in the nal-
buphine group and 6.85 μg/mL (standard devi-
ation: 2.06 μg/mL) in the dezocine group. 
Statistical analysis demonstrated a t value of 
-3.52 for IL-6 levels and -6.924 for SP levels, 
with corresponding P values of 0.001 and < 
0.001, respectively (Table 3). These findings 
suggest that nalbuphine may offer superior 
postoperative pain relief and anti-inflammatory 
effects compared to dezocine.

Comparison of vital signs between the two 
groups at different time points

Both groups exhibited lower MAP, HR, SpO2, 
SBP, and DBP levels at time points T1, T2, T3, 
and T4 compared to baseline (T0) levels (all P < 
0.05). Furthermore, patients in the nalbuphine 
group demonstrated more stable vital sign lev-
els throughout the perioperative period than 
those in the dezocine group.

In the nalbuphine group, the mean MAP 
decreased from 105.44 ± 8.19 mmHg at T0 to 

96.22 ± 5.62 mmHg at T4, while in 
the dezocine group, it decreased 
from 105.26 ± 8.20 mmHg at T0 to 
96.80 ± 5.64 mmHg at T4. Simi- 
larly, the mean HR decreased from 
94.54 ± 6.83 bpm at T0 to 66.34 ± 
7.41 bpm at T4 in the nalbuphine 
group and from 93.58 ± 6.47 bpm 
at T0 to 65.88 ± 6.61 bpm at T4 in 
the dezocine group.

Regarding SpO2 levels, the nalbu-
phine group exhibited a decrease 
from (99.20 ± 2.63)% at T0 to 
(97.98 ± 5.11)% at T4, while the 
dezocine group showed a decline 
from (99.22 ± 2.68)% at T0 to 
(97.20 ± 2.65)% at T4. Moreover, 
SBP and DBP followed similar 
trends, with gradual decreases 
observed over the monitored time 

points in both groups. Statistical analysis re- 
vealed significant differences between T0 and 
other time points (T1, T2, T3, T4) for all vital signs 
in both groups (all P < 0.05). Additionally, inter-
group comparisons showed more stable vital 
sign levels in the nalbuphine group. Detailed 
data are presented in Table 4, and changes in 
vital signs over time are illustrated in Figure 1.

Comparison of stress response indicators be-
tween the two groups at different time points

The evaluation of stress response indicators 
revealed significant differences between the 
nalbuphine and dezocine groups. Both groups 
exhibited elevated Cor, E, and NE at time points 
T1, T2, T3, and T4 compared to baseline (T0) lev-
els (all P < 0.05). Moreover, patients in the nal-
buphine group demonstrated lower levels of 
Cor, E, and NE at these time points than those 
in the dezocine group.

In the nalbuphine group, Cor levels increased 
from 198.80 ± 20.36 nmol/L at T0 to 310.85 ± 
35.60 nmol/L at T4, while in the dezocine group, 
they increased from 199.02 ± 22.36 nmol/L at 
T0 to 442.62 ± 38.60 nmol/L at T4. Similarly, E 
levels increased from 46.58 ± 5.86 ng/mL at 
T0 to 65.30 ± 6.80 ng/mL at T4 in the nalbu-
phine group and from 46.42 ± 5.22 ng/mL at  
T0 to 96.30 ± 9.62 ng/mL at T4 in the dezo- 
cine group. Additionally, NE levels showed simi-
lar patterns, with gradual increases observed 
over the monitored time points in both groups. 



Postoperative analgesia in undergoing laparoscopic radical gastric cancer surgery

8077 Am J Transl Res 2024;16(12):8073-8082

Table 4. Comparison of MAP, HR, SpO2, SBP, and DBP between the two groups

Group Indicator T0 T1 T2 T3 T4

Nalbuphine group MAP (mmHg) 105.44 ± 8.19 100.66 ± 6.92* 98.56 ± 8.02* 97.66 ± 6.00* 96.22 ± 5.62*

HR (bpm) 94.54 ± 6.83 66.60 ± 7.34*** 67.58 ± 6.53*** 66.40 ± 7.72*** 66.34 ± 7.41***

SpO2 (%) 99.20 ± 2.63 94.86 ± 4.28* 95.24 ± 4.44* 96.48 ± 5.39* 97.98 ± 5.11

SBP (mmHg) 132.82 ± 8.51 111.58 ± 7.85*** 116.62 ± 10.36*** 121.18 ± 12.59** 122.60 ± 14.52**

DBP (mmHg) 86.88 ± 5.89 72.46 ± 6.76*** 74.58 ± 6.59** 76.24 ± 6.85** 76.08 ± 7.55**

Dezocine group MAP (mmHg) 105.26 ± 8.20 100.56 ± 7.87* 99.48 ± 7.63* 103.54 ± 5.83 96.80 ± 5.64*

HR (bpm) 93.58 ± 6.47 65.06 ± 8.64*** 67.84 ± 7.24*** 64.50 ± 6.38*** 65.88 ± 6.61***

SpO2 (%) 99.22 ± 2.68 95.24 ± 4.26* 95.64 ± 4.58* 96.32 ± 5.48* 97.20 ± 2.65*

SBP (mmHg) 133.22 ± 8.23 110.84 ± 8.67** 115.80 ± 9.66** 123.58 ± 10.78* 123.72 ± 13.29*

DBP (mmHg) 85.56 ± 6.92 71.48 ± 6.83** 74.42 ± 6.97** 75.24 ± 8.55** 76.68 ± 7.25**
MAP: Mean arterial pressure; HR: heart rate; SpO2: Peripheral capillary oxygen saturation; SBP: systolic blood pressure; DBP: diastolic blood pressure; *Compared to T0, 
P < 0.05, **Compared to T0, P < 0.01, ***Compared to T0, P < 0.001.

Statistical analysis revealed significant differ-
ences between T0 and other time points (T1, T2, 
T3, T4) for all stress response indicators in both 
groups (all P < 0.05). Furthermore, intergroup 
comparisons demonstrated lower levels of Cor, 
E, and NE in the nalbuphine group compared to 
the dezocine group at all time points. Detailed 
data are presented in Table 5, and changes in 
stress response indicators over time are illus-
trated in Figure 2.

Comparison of recovery time, quality of 
recovery, surgery time, and extubation time 
between the two groups

Patients treated with nalbuphine exhibited a 
significantly shorter recovery time (10.50 ± 
2.28 min) than the dezocine group (14.64 ± 
2.37 min). Additionally, the Steward Recovery 
Score was higher in the nalbuphine group than 
in the dezocine group. Surgery time was similar 
between the groups. However, extubation time 
was significantly earlier in the nalbuphine group 
(12.02 ± 3.33 min) compared to the dezocine 
group (15.70 ± 3.49 min). These findings sug-
gest that nalbuphine administration is associ-
ated with faster recovery and earlier extubation 
following surgery. Complete data are summa-
rized in Table 6.

Comparison of adverse reactions between the 
two groups

The incidence of adverse reactions was signifi-
cantly lower in the nalbuphine group compared 
to the dezocine group (P < 0.05). Specifically, 
patients receiving nalbuphine reported fewer 
cases of nausea and vomiting (2.00%), head-
ache and dizziness (2.00%), and drowsiness 

(0.00%) compared to those in the dezocine 
group (16.00%, 4.00%, and 2.00% respective-
ly). However, both groups had a similar inci-
dence of respiratory depression (2.00%). The 
adverse reaction incidence was 6.00% in the 
nalbuphine group and 24.00% in the dezocine 
group. Complete data are summarized in Table 
7.

Discussion

Radical gastrectomy is a major surgical proce-
dure that can significantly impact the immune 
system. Advances in minimally invasive tech-
niques have optimized surgical methods and 
minimized the wound area [19]. However, ef- 
fectively alleviating or eliminating acute pain 
caused by surgical trauma while minimizing 
side effects remains a topic of interest. Ade- 
quate postoperative pain relief can accelerate 
recovery by improving the patient’s sleep qua- 
lity, reducing postoperative pain, and aiding 
coughing and expectoration. It also helps miti-
gate complications related to surgical trauma. 
Rose and Kam highlighted that postoperative 
complications are primarily linked to immune 
system suppression, often due to excessive 
activation, which is exacerbated by postopera-
tive pain stimulation and release of hormones 
that further suppress the immune response 
[20]. This study evaluated postoperative pain 
management and associated disease out-
comes. We focused on comparing the efficacy 
and safety of nalbuphine and dezocine, two opi-
oid analgesics commonly used for postopera-
tive pain relief. Our results indicate that nalbu-
phine is superior to dezocine in controlling pain 
and reducing inflammatory responses.
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Figure 1. Changes in vital signs across different time points. A: Mean Arterial Pressure (MAP); B: Heart Rate (HR); C: Oxygen Saturation (SpO2); D: Systolic Blood 
Pressure (SBP); E: Diastolic Blood Pressure (DBP). *P < 0.05.
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Table 6. Comparison of recovery time, quality of recovery, surgery time, and extubation time between 
the two groups

Group Recovery Time (min) Steward Recovery 
Score (score) Surgery Time (h) Extubation Time 

(min)
Nalbuphine group (n=50) 10.50 ± 2.28 5 (3.75, 6) 3 (3, 3) 12.02 ± 3.33
Dezocine group (n=50) 14.64 ± 2.37 4 (3, 4) 3 (3, 4) 15.70 ± 3.49
t/Z -8.85 -3.833 -2.141 -5.391
P < 0.001 < 0.001 0.032 < 0.001

Figure 2. Changes in stress indicators across differ-
ent time points. A: Cortisol (Cort); B: Epinephrine (E); 
C: Norepinephrine (NE). *P < 0.05.

Table 5. Comparison of Cor, E, and NE Levels between the two groups
Group Indicator T0 T1 T2 T3 T4

Nalbuphine group Cor (nmol/L) 198.80 ± 20.36 320.85 ± 25.60*** 410.62 ± 30.68*** 350.20 ± 30.16*** 310.85 ± 35.60***

E (ng/mL) 46.58 ± 5.86 56.80 ± 6.42** 76.84 ± 8.56*** 74.00 ± 8.12*** 65.30 ± 6.80***

NE (ng/mL) 200.52 ± 42.65 300.58 ± 44.80*** 350.68 ± 44.28*** 310.74 ± 40.66*** 300.55 ± 32.45***

Dezocine group Cor (nmol/L) 199.02 ± 22.36 385.60 ± 45.62*** 520.20 ± 55.69*** 500.55 ± 50.30*** 442.62 ± 38.60***

E (ng/mL) 46.42 ± 5.22 75.60 ± 8.54*** 98.35 ± 9.68*** 100.54 ± 10.52*** 96.30 ± 9.62***

NE (ng/mL) 200.88 ± 20.22 395.65 ± 45.50*** 455.30 ± 52.40*** 430.55 ± 44.22*** 410.60 ± 30.20***
Cor: cortisol; E: epinephrine; NE: norepinephrine; **Compared to T0, P < 0.01, ***Compared to T0, P < 0.001.

Table 7. Comparison of incidence of adverse reactions between the two group

Group Nausea and 
Vomiting

Respiratory 
Depression

Headache and 
Dizziness Drowsiness Total Incidence

Nalbuphine group (n=50) 1 (2.00) 1 (2.00) 1 (2.00) 0 (0.00) 3 (6.00)
Dezocine group (n=50) 8 (16.00) 1 (2.00) 2 (4.00) 1 (2.00) 12 (24.00)
X2 5.02
P 0.025

Compared to traditional pain management 
methods, patient-controlled intravenous anal-

gesia (PCIA) allows patients to self-administer 
medication, resulting in more precise dosing 
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and avoiding significant fluctuations in blood 
drug concentrations for optimal analgesic ef- 
fects in a shorter period [21]. PCIA also offers 
individualized dosing and significantly reduces 
the workload of medical staff [22]. In contrast, 
epidural anesthesia may not guarantee optimal 
analgesia for all patients, as the dosage cannot 
be fully individualized [23]. In emergencies, 
such as inadequate depth of anesthesia, anes-
thesia management becomes passive, and 
lower anesthesia levels may significantly im- 
pact blood pressure and other hemodynamic 
factors [24, 25]. While nerve blocks, a standard 
method for pain relief, require high skills and 
can result in costly anesthesia. Minor errors 
may cause nerve stimulation symptoms or 
severe complications, particularly in inexperi-
enced hands. Therefore, patient-controlled in- 
travenous analgesia is a good way for postop-
erative pain relief.

The lower VAS scores in the nalbuphine group 
demonstrated superior pain alleviation with 
nalbuphine. This may be due to nalbuphine’s 
mixed agonist-antagonist activity at opioid 
receptors, providing balanced analgesia with-
out the side effects observed with other opi-
oids [26]. Reduced pain in elderly surgical 
patients may contribute to improved recovery 
and decreased risk of complications.

Another notable finding was lower inflammatory 
markers such as IL-6 and SP in patients treated 
with nalbuphine. These findings suggest nalbu-
phine may help regulate inflammation associ-
ated with surgery. This aligns with previous 
studies showing nalbuphine inhibits inflamma-
tion following orthognathic surgery [27]. Addi- 
tionally, nalbuphine has a favorable safety pro-
file with fewer side effects [28].

Furthermore, nalbuphine’s ability to reduce 
inflammation may contribute to faster recovery 
time and better patient outcomes. Structurally 
similar to naloxone, nalbuphine primarily acts 
on kappa receptors to produce analgesia, and 
its effects can be reversed dose-dependently 
with naloxone [29]. Nalbuphine exhibits a cap-
ping effect, resulting in less respiratory depres-
sion than morphine.

The favorable side effect profile of nalbuphine 
is another important finding. The incidence of 
adverse events, such as nausea and vomiting, 
was lower in the nalbuphine group compared to 

the dezocine group. Minimizing side effects is 
crucial, as it can enhance patient comfort and 
satisfaction while reducing the risk of com- 
plications during recovery. These results sug-
gest nalbuphine may be a safer, more tolerable 
option for pain management.

The findings also emphasize the importance of 
carefully considering the anesthesia way. The 
choice of anesthetic and analgesic agents in- 
fluences intraoperative hemodynamic stability 
and postoperative pain control. Using nalbu-
phine may provide more stable intraoperative 
conditions, leading to better overall outcomes. 
Future research should explore the long-term 
impact of different pain management regimens 
on patient recovery, including cognitive func-
tion and overall quality of life [30]. Additionally, 
studies examining the optimal dosing and ad- 
ministration protocols for nalbuphine in elderly 
patients are needed to maximize its potential 
benefits.

Our study had several limitations, including a 
small sample size and a focus on a specific sur-
gical population. Future studies involving larger 
cohorts and a broader range of surgical proce-
dures are needed to confirm our findings and 
assess the generalizability of our results. In 
summary, this study provides valuable insights 
into using nalbuphine for postoperative pain 
management. Its efficacy in reducing pain and 
inflammation, combined with a lower incidence 
of side effects, makes it a promising option in 
this clinical setting. Future studies should aim 
to expand upon these findings and further 
explore the potential of nalbuphine in other sur-
gical contexts.

Disclosure of conflict of interest

None.

Address correspondence to: Heping Li, Department 
of General Surgery and Guangdong Provincial Key 
Laboratory of Precision Medicine for Gastrointes- 
tinal Cancer, Nanfang Hospital, Southern Medical 
University, No. 1838, Guangzhou Avenue North, 
Guangzhou 510515, Guangdong, China. Tel: +86-
020-62707212; E-mail: liheping0608@163.com

References

[1] Thrift AP, Wenker TN and El-Serag HB. Global 
burden of gastric cancer: epidemiological 



Postoperative analgesia in undergoing laparoscopic radical gastric cancer surgery

8081 Am J Transl Res 2024;16(12):8073-8082

trends, risk factors, screening and prevention. 
Nat Rev Clin Oncol 2023; 20: 338-349.

[2] Choi S, Park S, Kim H, Kang SY, Ahn S and Kim 
KM. Gastric cancer: mechanisms, biomarkers, 
and therapeutic approaches. Biomedicines 
2022; 10: 543.

[3] Lee JE, Kim KT, Shin SJ, Cheong JH and Choi 
YY. Genomic and evolutionary characteristics 
of metastatic gastric cancer by routes. Br J 
Cancer 2023; 129: 672-682.

[4] Zizzo M, Zanelli M, Sanguedolce F, Torricelli F, 
Morini A, Tumiati D, Mereu F, Zuliani AL, Pali-
celli A, Ascani S and Giunta A. Robotic versus 
laparoscopic gastrectomy for gastric cancer: 
an updated systematic review. Medicina 
(Kaunas) 2022; 58: 834.

[5] Zhu B, Sun D, Yang L, Sun Z, Feng Y and Deng 
C. The effects of neostigmine on postoperative 
cognitive function and inflammatory factors in 
elderly patients - a randomized trial. BMC Geri-
atr 2020; 20: 387.

[6] Reddy K, Gharde P, Tayade H, Patil M, Reddy 
LS and Surya D. Advancements in robotic sur-
gery: a comprehensive overview of current  
utilizations and upcoming frontiers. Cureus 
2023; 15: e50415.

[7] Dagnino G and Kundrat D. Robot-assistive min-
imally invasive surgery: trends and future di-
rections. Int J Intell Robot Appl 2024; 1-15.

[8] Stessel B, Theunissen M, Marcus MA, Joosten 
EA, van Kuijk SMJ, Fiddelers AAA, Peters ML, 
Hoofwijk DMN, Buhre WFFA and Gramke HF. 
Prevalence and predictors of patient nonad-
herence to pharmacological acute pain thera-
py at home after day surgery: a prospective 
cohort study. Pain Pract 2018; 18: 194-204.

[9] Puntillo F, Giglio M and Varrassi G. The routes 
of administration for acute postoperative pain 
medication. Pain Ther 2021; 10: 909-925.

[10] Gupta AK, Mena S, Jin Z, Gan TJ and Bergese 
S. Postoperative pain: a review of emerging 
therapeutic options. Expert Rev Neurother 
2021; 21: 1085-1100.

[11] Ye RR, Jiang S, Xu X, Lu Y, Wang YJ and Liu JG. 
Dezocine as a potent analgesic: overview of its 
pharmacological characterization. Acta Phar-
macol Sin 2022; 43: 1646-1657.

[12] Zeng Z, Lu J, Shu C, Chen Y, Guo T, Wu QP, Yao 
SL and Yin P. A comparision of nalbuphine with 
morphine for analgesic effects and safety: me-
ta-analysis of randomized controlled trials. Sci 
Rep 2015; 5: 10927.

[13] Kotlińska-Lemieszek A and Żylicz Z. Less well-
known consequences of the long-term use of 
opioid analgesics: a comprehensive literature 
review. Drug Des Devel Ther 2022; 16: 251-
264.

[14] Paul AK, Smith CM, Rahmatullah M, Nissapa-
torn V, Wilairatana P, Spetea M, Gueven N and 

Dietis N. Opioid analgesia and opioid-induced 
adverse effects: a review. Pharmaceuticals 
(Basel) 2021; 14: 1091.

[15] National Health Commission Of The People’s 
Republic Of China. National guidelines for di-
agnosis and treatment of gastric cancer 2022 
in China (English version). Chin J Cancer Res 
2022; 34: 207-237.

[16] Delgado DA, Lambert BS, Boutris N, McCulloch 
PC, Robbins AB, Moreno MR and Harris JD. 
Validation of digital visual analog scale pain 
scoring with a traditional paper-based visual 
analog scale in adults. J Am Acad Orthop Surg 
Glob Res Rev 2018; 2: e088.

[17] Rasheed AM, Amirah MF, Abdallah M, P J P, 
Issa M and Alharthy A. Ramsay sedation scale 
and richmond agitation sedation scale: a 
cross-sectional study. Dimens Crit Care Nurs 
2019; 38: 90-95.

[18] Bedirli N, Egritas O, Coşarcan K and Bozkirli F. 
A comparison of fentanyl with tramadol during 
propofol-based deep sedation for pediatric up-
per endoscopy. Paediatr Anaesth 2012; 22: 
150-155.

[19] McEvoy MD, Scott MJ, Gordon DB, Grant SA, 
Thacker JKM, Wu CL, Gan TJ, Mythen MG, 
Shaw AD and Miller TE; Perioperative Quality 
Initiative (POQI) I Workgroup. American Society 
for Enhanced Recovery (ASER) and Periopera-
tive Quality Initiative (POQI) joint consensus 
statement on optimal analgesia within an en-
hanced recovery pathway for colorectal sur-
gery: part 1-from the preoperative period to 
PACU. Perioper Med (Lond) 2017; 6: 8.

[20] Rose MA and Kam PC. Gabapentin: pharma-
cology and its use in pain management. An-
aesthesia 2002; 57: 451-462.

[21] Viscusi ER, Grond S, Ding L, Danesi H, Jones JB 
and Sinatra RS. A comparison of opioid-related 
adverse events with fentanyl iontophoretic 
transdermal system versus morphine intrave-
nous patient-controlled analgesia in acute 
postoperative pain. Pain Manag 2016; 6: 19-
24.

[22] Bijur PE, Mills AM, Chang AK, White D, Restivo 
A, Persaud S, Schechter CB, Gallagher EJ and 
Birnbaum AJ. Comparative effectiveness of 
patient-controlled analgesia for treating acute 
pain in the emergency department. Ann Emerg 
Med 2017; 70: 809-818, e802.

[23] Roofthooft E, Filetici N, Van Houwe M, Van 
Houwe P, Barbé A, Fieuws S, Rex S, Wong CA 
and Van de Velde M. High-volume patient-con-
trolled epidural vs. programmed intermittent 
epidural bolus for labour analgesia: a ran-
domised controlled study. Anaesthesia 2023; 
78: 1129-1138.

[24] Nawafleh S, Alrawashdeh A, Ababneh O, Bani-
Hani M, Al Modanat Z, Hani DB, Bataineh A, 



Postoperative analgesia in undergoing laparoscopic radical gastric cancer surgery

8082 Am J Transl Res 2024;16(12):8073-8082

Al-Salameh F, Abuzaid S, Yasser O and Khairal-
lah K. Perception and practices of depth of  
anesthesia monitoring and intraoperative 
awareness event rate among Jordanian anes-
thesiologists: a cross-sectional study. BMC An-
esthesiol 2022; 22: 402.

[25] Liu Z, Si L, Li J, Zhu J, Lee WH, Chen B, Yan X, 
Wang Q and Wang G. Monitoring the depth of 
anesthesia based on phase-amplitude cou-
pling of near-infrared spectroscopy signals. 
IEEE Trans Neural Syst Rehabil Eng 2023; 31: 
2849-2857.

[26] Liu YY, Hsiao HT, Wang JC, Liu YC and Wu SN. 
Effectiveness of nalbuphine, a κ-opioid recep-
tor agonist and μ-opioid receptor antagonist,  
in the inhibition of I(Na), I(K(M)), and I(K(erg)) 
unlinked to interaction with opioid receptors. 
Drug Dev Res 2019; 80: 846-856.

[27] Xi MY, Li SS, Zhang C, Zhang L, Wang T and Yu 
C. Nalbuphine for analgesia after orthognathic 
surgery and its effect on postoperative inflam-
matory and oxidative stress: a randomized 
double-blind controlled trial. J Oral Maxillofac 
Surg 2020; 78: 528-537.

[28] Inan S, Torres-Huerta A, Jensen LE, Dun NJ and 
Cowan A. Nalbuphine, a kappa opioid receptor 
agonist and mu opioid receptor antagonist at-
tenuates pruritus, decreases IL-31, and in-
creases IL-10 in mice with contact dermatitis. 
Eur J Pharmacol 2019; 864: 172702.

[29] Ruan D, Wang Y, Li S, Zhang C, Zheng W and  
Yu C. Nalbuphine alleviates inflammation by 
down-regulating NF-κB in an acute inflamma-
tory visceral pain rat model. BMC Pharmacol 
Toxicol 2022; 23: 34.

[30] Cheung CK, Adeola JO, Beutler SS and Urman 
RD. Postoperative pain management in en-
hanced recovery pathways. J Pain Res 2022; 
15: 123-135.


