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Wu et al.: Efficacy of Preemptive Analgesia with Tramadol Injection

To investigate the efficacy of preemptive analgesia with tramadol injection after single-segment lumbar spinal 
stenosis surgery is the objective of the study. A total of 120 patients after lumbar spinal stenosis surgery 
were selected by the random sampling method as the study subjects. Patients were randomly divided into 
a moderate pain group (control group, n=60) and a preemptive analgesia group (observation group, n=60) 
according to whether tramadol preemptive analgesia was used. The visual analogue scale score of the two 
groups were compared at 30 min, 4 h, 8 h, 16 h, 24 h and 48 h after treatment, the number of intramuscular 
tramadol injections and the total dosage of tramadol administration from the end of surgery to discharge, 
as well as adverse reactions after treatment. The visual analogue scale score at 30 min, 4 h, 8 h, 16 h and 
24 h after surgery of the observation group were significantly lower than the control group (p<0.05). There 
was no significant difference between the two groups in the visual analogue scale score at 48 h after surgery 
(p>0.05).The number of intramuscular tramadol injections and the total dosage of tramadol administration 
from the end of surgery to discharge of the observation group were significantly lower than the control group 
(p<0.05). The incidence of adverse reactions in the observation group was lower than the control group, 
but the difference was not statistically significant (p>0.05). Tramadol preemptive analgesia after lumbar 
spinal stenosis surgery could effectively control pain, reduce the use frequency of postoperative painkillers, 
reduce the dosage of intramuscular tramadol after surgery and had fewer adverse reactions in the process of 
treatment to some extent.
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Lumbar spinal stenosis refers to dysfunction due to 
reduced lumbar canal volume, dural sac and/or nerve 
root compression, with an incidence of approximately 
30 % and a higher incidence in people over 60 y of 
age[1]. The main symptoms of lumbar spinal stenosis are 
long-term chronic lower back pain and intermittent 
claudication[2], which seriously affects the life of 
patients. Surgery is one of the effective methods to treat 
lumbar spinal stenosis. Postoperative pain is the most 
common and most urgent acute traumatic pain in 
clinical settings[3], manifested as an unpleasant sense in 
patients feelings and emotions. Spinal surgery is 
characterized by high pain intensity, severe local 
inflammatory response and high requirements for 
postoperative analgesia. Without effective control at the 
initial stage, continuous pain stimulation can cause 
pathological remodelling of the central nervous system 
and hinder the early functional recovery of the spinal 

joint. Pain has always been a surgery-related concern 
for surgical patients. A survey of orthopaedic patients 
cognition and demand for pain nursing in China found 
that 92 % of patients urgently needed postoperative 
analgesia, 80 % reported insufficient analgesia and 50 
% still had pain after 72 h, indicating a certain gap 
between patients demand for postoperative analgesia 
and hospitals analgesia management[4]. Therefore, it is 
of great clinical significance to strengthen the 
management of postoperative analgesia after spinal 
surgery. Preemptive analgesia is a new analgesia 
method. In recent years, with the rapid development in 
the physiology, pathophysiology and pharmacology 
knowledge of pain, preemptive analgesia has started 
attracting extensive attention[5]. Tramadol hydrochloride 
is a commonly used analgesic in clinical practice, which 
is a non-opioid central analgesic. It plays an analgesic 
role by affecting the transmission of pain sensation and 
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has the advantage of little impact on the respiratory and 
circulatory systems. However, large doses may cause 
nausea, vomiting, vertigo and other adverse reactions[6]. 
This study investigated the analgesic effect and adverse 
reactions of preemptive analgesia with intramuscular 
tramadol after single-segment lumbar spinal stenosis 
surgery, analysed the current postoperative pain 
problems in patients after lumbar spinal stenosis 
surgery, with a view to provide a theoretical basis for 
future pain nursing work after lumbar spine surgery. A 
total of 120 patients with lumbar spinal stenosis 
admitted to the department of spinal surgery of our 
hospital from May 2019 to April 2020 were selected 
and randomly divided into a moderate pain group 
(control group, n=60) and a preemptive analgesia group 
(observation group, n=60) according to the Visual 
Analogue Scale (VAS) scores for pain. Inclusion criteria 
includes 30~45 y of age, more than 1 y of disease 
duration, no response after over 6 mo of conservative 
treatment; lumbar spinal stenosis confirmed by 
Computed Tomography (CT) scan or Magnetic 
Resonance Imaging (MRI) and in line with indications 
for surgery; for the first time to receive lumbar surgery, 
no dehydrant/hormone use in the week before surgery; 
posterior lumbar spinal canal enlarged decompression 
bone graft fusion; using the same anaesthesia method 
and the same anaesthetic; signed the informed consent 
form. Exclusion criteria includes patients complicated 
with severe cardiopulmonary dysfunction and metabolic 
diseases; obvious scoliosis and kyphosis in the lumbar 
spine; multi-segment lumbar spinal stenosis; recently 
had received or planned to receive surgery on other 
parts of the body. There was no significant difference in 
sex distribution, age, lesion segment between the two 
groups (p>0.05), as shown in Table 1. This experimental 
scheme has been approved by the medical ethics 
committee of our hospital. Research medications 
include tramadol hydrochloride injection (manufacturer: 
Grunenthal Group, Germany, specification: 100 mg/2 
ml). Pain assessment tool include VAS is a 10 cm scale 
ranging from 0 point at the left end to 10 points at the 
right end, with 0 point for no pain and 10 points for 
unbearable pain[7,8]. Injection method is as follows. The 
intramuscular injection method in basic nursing was 
adopted. The patient was placed in the supine position. 
The 1/3 of the top outside the line connecting the 
anterior superior iliac spine and the coccyx was selected 
as the injection site and the depth of injection was 2/3. 
The operating nurses were all qualified nurses who had 
received the training of preemptive analgesia. Analgesia 
methods are as follow. The observation group returned 

to the hospital room after surgery with no complaints of 
pain. Intramuscular tramadol 100 mg was given when 
the VAS was 0 point, followed by 100 mg/12 h, 
continuous administration for 24 h. The control group 
returned to the hospital room after surgery. Intramuscular 
tramadol 100 mg was given when the VAS reached 
moderate pain, followed by 100 mg/12 h, continuous 
administration for 24 h. After that, for patients in the 
two groups who still complained of pain and needed 
analgesic, intramuscular tramadol 100 mg/2 ml was 
given. Evaluation measures include VAS scores of the 
two groups at 30 min, 4 h, 8 h, 16 h, 24 h and 48 h after 
treatment, 0 point for no pain and 10 points for 
unbearable pain; the number of intramuscular tramadol 
injections and the total dosage of tramadol administration 
in the two groups from the end of surgery to discharge; 
the number of cases developing adverse reactions 
(nausea, vomiting, vertigo, headache, drowsiness, etc.) 
in the two groups after tramadol administration. 
Statistical Package for the Social Sciences (SPSS) 19.0 
software was used for statistical analysis. Measurement 
data were expressed as (x̄±s) and the t-test was used for 
comparison between groups. Count data were expressed 
in cases (%) and the 2 test was used for comparison 
between groups. Statistical significance could be 
attained when the p-value was less than 0.05. Analgesia 
effects at different time points after surgery between the 
groups were compared. The VAS at 30 min, 4 h, 8 h, 16 
h and 24 h after surgery of the observation group were 
significantly lower than the control group (p<0.05). 
There was no significant difference between the two 
groups in the VAS at 48 h after surgery (p>0.05) (fig. 1). 
The number of intramuscular tramadol injections and 
the total dosage of tramadol administration after surgery 
between the groups were compared. The number of 
intramuscular tramadol injections and the total dosage 
of tramadol from the end of surgery to discharge of the 
observation group were significantly lower than the 
control group (p<0.05) (fig. 2). Adverse reactions 
between the groups were compared. The incidence of 
adverse reactions in the observation group was lower 
than the control group, but the difference was not 
statistically significant (p>0.05) (fig. 3). Pain after 
orthopaedic surgery is a common postoperative 
symptom with complicated causes[9]. Pain directly 
affects patient’s deep breathing and coughing up phlegm 
and in severe cases may cause atelectasis and pulmonary 
infection[10]. Severe pain after osteoarticular surgery 
often makes patients unwilling to engage in limb 
movement and functional exercise, resulting in 
insufficient activity, disuse of joint muscle function, 
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joint stiffness and finally the permanent damage of the 
decline in work and quality of life[11]. Therefore, it is 
very important to give analgesics in advance and 
regularly for postoperative analgesia. Effective pain 
control improves patient’s postoperative physical and 
psychological comfort, which is the premise of 
postoperative rehabilitation exercise for patients[12] and 
conducive to improving patient’s satisfaction with 
medical work. Therefore, nursing work is crucial for 
pain relief[13]. Nurses should understand the relevant 
knowledge of VAS, so as to help patients accurately 
evaluate postoperative pain and assist doctors to provide 
timely and effective help for patients with postoperative 
pain. With the deepening of clinical research, preemptive 
analgesia and other new methods of analgesia have 
gradually been applied. Preemptive analgesia is a 
blocking measure taken before the trauma signals 
stimulate the body, with the purpose of cutting off the 
process of peripheral and central nervous sensitization 
and finally achieving analgesia[14]. Postoperative pain 
results in abnormal autonomic neural activities and 
elevated phenolamine in the blood, manifested as 
tachycardia, elevated blood pressure, arrhythmia, fast 
breathing, nausea, vomiting, sweating, etc. Meanwhile, 
the abnormal release of pain-induced and inflammatory 
mediators not only aggravates the ischemia, hypoxia 
and oedema of the primary lesion, but also causes 
abnormal hormone and enzyme metabolism, slower 
protein synthesis and faster protein decomposition, 
which is unfavourable to wound healing[15]. The results 
of this study showed that the VAS in the observation 

group at 30 min, 4 h, 8 h, 16 h, 24 h and 48 h after 
surgery were significantly lower than the control group 
(p<0.05), indicating that the use of preemptive analgesia 
with tramadol hydrochloride in patients after lumbar 
spinal stenosis surgery was significant in clinical 
practice. The number and dosage of postoperative 
tramadol injections in the observation group were 
significantly lower than the control group (p<0.05) and 
the incidence of adverse reactions in the observation 
group was also lower than in the control group. It 
suggested that the dosage of tramadol was decreased 
and the incidence of adverse reactions caused by 
tramadol was also decreased due to the preemptive 
analgesia of tramadol. The preemptive analgesia 
allowed fewer intramuscular injections and lower 
dosage administration, reducing both the pain of 
intramuscular injection and the cost of hospitalization 
and also improving patients satisfaction with analgesia 
treatment and nursing significantly, which was 
consistent with the report of Duellman et al.[16] and 
together reduced the injection workload for clinical 
nurses. In conclusion, tramadol preemptive analgesia 
after single-segment lumbar spinal stenosis had 
significant analgesic effects, in the very great degree 
reduced the dosage of postoperative tramadol injection 
and had a lower incidence of adverse reactions in the 
process of treatment, which to some extent improves 
the safety of treatment and is worth popularizing and 
applying in clinical settings.

TABLE 1: COMPARISON OF GENERAL MATERIALS BETWEEN THE TWO GROUPS (x̄±s, n=60)

Group  Sex (Male/Female) Age (Year) Operative segment

Observation group        42/18 38.6±4.2 L4L5 in 40 cases, L5S1 in 20 cases

Control group          42/18 38.9±3.0 L4L5 in 36 cases, L5S1 in 24 cases

Fig. 1: Comparison of analgesic effect between the two groups at different time points after operation (Points, x̄s), (    ) Control 
group; (     ) Observation group
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