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Abstract  

The goal of this study was to compare the effect of two drugs 

(pregabalin and clonidine) on pain intensity within 24 hours after 

surgery in patients undergoing tibia fracture surgery is a step for-

ward to choose the right drug. In this randomized clinical trial, 64 

candidates for elective tibia fractures were selected based on a 

randomized table. The patients were divided into two groups of 

those treated with clonidine (group C) and those treated with 

pregabalin (group P). Clonidine is given to patients in the first 

group one hour before surgery at a dose of 0.01 mg / kg and one 

hour after surgery at a dose of 0.1 mg / kg. Patients in the second 

group received pregabalin one hour before surgery at a dose of 

200 mg and one hour after surgery at a dose of 200 mg orally. 

Then the variables are 6,12 and 24 hours. Finally, by using SPSS 

software, qualitative variables were compared according to their 

percentage using Chi square test, and for quantitative variables, 

the mean of each group was calculated and t-test was used to 

compare the means.  VAS scores were significantly lower in the 

pregabalin group compared with the clonidine group at .7 and 70 

hours after surgery. A statistically significant analgesic effect was 

seen in the clonidine treated group compared with pregabalin. Our 

data suggested that pregabalin improves pain relief after surgery, 

but it has less analgesic effect than clonidine.  
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Introduction 

Nowadays, the treatment of tibial fracture is as large number of 

difficulties. According to health statistics reference (NCHS), 490 

thousand persons are victims of tibial fractures in America annual-

ly (2), and the annual incidence of this condition is 1 per 2000 

persons (3).  Anterior-Median face of tibia stands beneath the skin 

and is the main cause of its vulnerability to fractures instead of 

other long bones. Tibia is the most common bone that undergoes 

open fractures, and the main cause is vulnerability of tibial zone 

skin and connective tissue (4). Fracture in the body of tibia is 

more common in young adults and may result in unemployment 

and other economic activities for the patient. At a greater scale, it 

can cause irreversible and important difficulties for countries’ 

health system. Stimulation caused by surgery increases internal 

hypersensitivity and irritability in surgery site and may also devel-

op so much pain afterward. Central inhibition in nervous system 

with pain killers may have so many advantages such as: reducing 

the pain just after surgery, improving the recovery and quality of 

life and reducing the chronic pains (5). Preemptive analgesia by 

central desensitization in surgical incision sites is used for pain 

killing purposes during surgery (6). 

Numbness and efficient anti pain effects can reduce the patient’s 

stress reactions such as hyper -metabolism, water and sodium re-

tention, hypertension, tachycardia and wound healing latency (8). 

On the other hand, deep calmness can prevent harmful conse-

quences such as pneumonia, vascular thrombosis and decreased 

blood pressure (9-11). Clonidine is an alpha-2 agonist that is used 

for relaxant and pain killer effects. (12-14) Unlike other pain kill-

ers such as opioids, this drug has comparatively less side effects 

and may cause a little bradycardia or hypotension(15,16) , but it 

could reduce the dose of the opioids used. Clonidine, on the other 

hand, does not have respiratory reactions and may reduce activity 

of the sympathetic nervous system. Nowadays, it used to help pa-

tients after surgeries, those in ICU, and burned patients. 



 

 

Pregabalin is a newly constructed molecule from GABA and a 

ligand for gamma 2 alphas that has anesthetic, anti-epileptic, anti-

stress and sleep modulating effects. Pregabalin controls acute 

pains after surgery by inhibition of Spinothalamic pathway (17).  

Besides, in most patients experiencing stress, pregabalin could be 

effective (18).  Accumulating evidence suggests that pregabalin 

can be useful for toothache, after spine surgeries, and after laparo-

scopic cholecystectomy (19-22). 

   In this study, we tried to compare the effect of two drugs, name-

ly pregabalin and clonidine on the amount of post-operative pain 

in patients undergoing tibia fracture surgery within 70 hours. This 

is a step forward to choose the right drug. Given the fact that tibial 

fracture and its surgery is so difficult for patients and clinical im-

provement takes a considerable amount of time, choosing the right 

drug between pregabalin and Clonidine 42 hours after surgery in 

patients who have undergone tibial fracture could be a way to bet-

ter reduce the pain and improve their quality of life. 

Methods  

Ethical Considerations  

The study was confirmed by Ethics Committee of Iran University 

of Medical Sciences.  

Study design and drug groups 

In this randomized clinical trial, 25 patients who were going to 

undergo elective tibial fracture surgery were chosen according to a 

randomized table. They were divided into 2 groups: Group C was 

those treated with Clonidine and Group P were those treated with 

pregabalin (Table1). Then, according to their surgery date, they 

underwent surgery. Patients who had surgery on odd days re-

ceived pregabalin, while those who had surgery on even days took 

clonidine. Inclusion criteria: male and female between 18 and 50 

years old with 1 or 2 ASA class having tibial fractures. Exclusion 

criteria: patients over 50 years old or younger than 18, overweight 



 

 

people (BMI> 20%), history of pregabalin or Clonidine sensitivi-

ty, alcohol or drug abuse, medical disease such as asthma, hyper-

tension , diabetes, history of chronic pains, dysfunction of liver 

and kidney, use of pain killers 6 hours before going for surgery, 

and duration of operation of more than 3 hours. Clonidine was 

used one hour before operation at the dose of 0,1 mg per kg and 1 

hour after operation at the dose of 0,1 mg per kg in Group C. On 

the other hand, pregabalin was used one hour before operation at 

the dose of 200 mg and 1 hour after operation at the dose of 200 

mg oral. Variables were assayed 6, 12 and 24 hours after opera-

tion. We used a checklist based on visual analog scale (VAS) 

score, post-operative nausea and vomiting (PONV), heart rate, 

blood pressure, sedation score, duration of painkiller need after 

surgery, and the whole amount of pain killer that cases had been 

used All checklists were filled by the researcher.  

Finally, we used SPSS and entered 22 to 25 cases and we have 

figured the qualitative variability with counting amplitude per-

centage and comparison with CHI square and to find quantitative 

variables, we used mean score and T test. Cases Information 

showed by checklists based on variables and in the end it will be 

published by results analysis.  

Table 1: Demographic comparison between C and P groups 

 Group C (treated with 

clonidine) 

Group P (treated with 

Pregabalin) 

p- value 

Age mean (Standard 

deviation) 

6,7) (SD: years 31,8 32,6 years (SD=6,7) 0,2 

Weight mean (Standard 

deviation) 

54,26 ± 7,64 54,35±6,83 0,6 

Height mean (Standard 

deviation) 

167,04±0,87 164,48 ± 4,45 0,4 

Surgery duration 

mean(Standard deviation) 

105±15,2 min 108±14,8 min 0,96 

PR mean(Standard 

deviation) 

91,66 ± 13,7 92,17±13,9 0,141 

MAP mean(Standard 

deviation) 

65,39±13,7 65,1±13,26 0,765 

 



 

 

Based on Prasad et al’s study, the mean pain score in two groups that took 

Clonidine and pregabalin after operation was 3,58± 0,98 and 4,55 ± 1,03. 

With Confidence coefficient of 0,05 and the power of 90%, sample size in 

each group is 25 and totally is 50 people. Written informed consent was 

obtained from individuals to enter the study. Information about all individ-

uals was kept by the researchers. The study imposed no financial burden 

on the patients. 

Statistical Analysis 

Final results for quantitative variability count by mean ± standard devia-

tion and for qualitative variability’s counts by percentages. Comparison 

between quantitative and qualitative variables was made by t-test or if they 

had normal distribution; otherwise, Mann-Whitney U test was used. Com-

parison between qualitative variables is made by Chi Square test or Fischer 

test. The correlation between quantitative variables was investigated by 

Pearson correlation coefficient and Spearman rank correlation test. in the 

determining the difference of Study Indicators in Patients and in presence 

of Basic features of patients as study confounding factors, Multivariate lo-

gistic regression analysis will be used and the results will be expressed as 

Odds Ratio (30% Confidence Interval). SPSS version 46 and SAS version 

3.6 were used for statistical analysis. Significance level is considered be-

low 0.05.  

 Results  

Our sample included 92 patients aged between 34 - 50 who had a history 

of tibial fractures and were scheduled for elective operation. All the pa-

tients entered the study but after screening, 25 did not meet the inclusion 

criteria, 8 were excluded from the study because due to exclusion criteria, 

and finally 9 refused to cooperate and were excluded. Finally 50 (62,5%) 

individuals entered the study and were randomly divided into two groups, 

25 each as described above. The average age in Group C was 32,6 (SD 

=6,4), and it was 31,8 (SD=6,7) in Group P, showing no statically signifi-

cant age differences. None of the patient had a history of medical diseases 

such as diabetes, hypertension, etc. Average duration of operations in 

Group C was 105±15,2 minutes and it was 108±14/8 minutes in Group P, 

and there was no statistically significant, and also all patients were hospi-

talized under identical physical conditions. 

 Means of pain severity are shown in Table 2. The VAS score in Group P 

was 7,26±0,31 after 6 hours and 7,02 ±0,32 after 12 hours and 7,26±0,36 



 

 

24 hours after operation. VAS score in Group C was 7,12± 0,14 after 6 

hours and 7,25±0,2 after 12 hours, and 7,35±0,1 24 hours after operation. 

The average severity of pain was lower in Group P than in Group C after 6 

hours but it was not significant (p=0,07). Moreover, the average severity 

of pain in Group P was lower than that in Group C after 12 hours and it 

was significant (p=0,002). Finally, the average severity of pain in Group P 

was lower than that in Group C after 24 hours and it was significant 

(p=0,03). Overall, regardless of the time parameter, severity of pain was 

lower in Group P compared to Group C, and it was statistically significant. 

(P=0,025) 

 

Table 2: VAS mean pain score comparison between P and C groups 

 Group C Group P p- value 

Mean pain score 6 hours 

after operation 

7,12±0,14 6,35±0,31 0,07 

Mean pain score 6 hours 

after operation 

7,25±0,2 7,02±0,32 0,02 

Mean pain score 6 hours 

after operation 

7,26±0,36 7,35±0,1 0,03 

 

C group took 382 dosages of narcotics and p group took 346 dosages of 

narcotics in their treatment period. First time requirement for narcotics in 

Group C was 240±6,8 minutes and in Group P it was equal to 251,2±4,8. 

There was no statistically significant difference between the two groups. 

(P=0, 12) According to Table 3, the number of patients in group C who re-

ceived 1 dose of opioids during the 12-24 hours after surgery was lower 

than that in Group P, which was not statistically significant (p = 0.4). The 

number of patients in Group C who received 4 doses of opioids during the 

6-12-24-hour period after surgery was smaller than that in Group P, which 

was not statistically significant (p = 0.07). The number of patients receiv-

ing more than 4 doses of opioids during the 6-12-24 h postoperative period 

was smaller than that in Group P, which was statistically significant (P = 

0.02) .Overall, patients in Group C received a greater amount of pain relief 

than those in Group P, which was statistically significant. (p = 0.01) 

Table 3: Comparison of the number of drug users between Groups P and C 

 Group after 6 hours 

after operation 

after 12 hours 

after operation 

after 24 hours 

after operation 

p-

value 

1 dose  C 21 (84%) 17 (68%) 3(12%) 0,4 



 

 

 P 22 (88%) 21(84%) 3(12%)  

2 doses C 4 (16%) 8(32%) 15(60%) 0,07 

 P 3(12%) 4(16%) 19(76%)  

More 

than 2 

C - - 1(4%) 0,02 

 P - - 3(12%)  

Sum C 25(100%) 25(100%) 25(100%) 0,01 

 P 25(100%) 25(100%) 25(100%)  

 

According to Table 4, the Ramsay sedation score (RSS) was below 2 in both groups. 

 

Table 4: Comparison of RSS in Groups C and P. 

 Group C Group P p-value 

RSS 6 hours after 

operation 

RSS1: 13 (52%) 

RSS2: 12 (48%) 

RSS1: 9 (36%) 

RSS2: 16 (64%) 

0,23 

RSS 12 hours after 

operation 

RSS1: 7 (28%) 

RSS2: 18 (72%) 

RSS1: 12 (48%) 

RSS2: 13 (52%) 

0,05 

RSS 24 hours after 

operation 

RSS1: 11 (44%) 

RSS2: 14 (56%) 

RSS1: 13 (52%) 

RSS2: 12 (48%) 

0,03 

 

The results show the analysis within and between patients. Duplicate size 

revealed a significant improvement for all subscales of the questionnaire 

listing within the two combination groups through the 3 scores. (VAS: F = 

155,17, p = 0,000, RSS: F = 27,26 p = 0,000, Heart rate: F = 32.62, p = 

0,000, MAP: F = 48,82, p = 0.000, and members who need analgesic: F = 

6,98, p =0,004) 

Time-treatment interaction analysis also showed a greater and more signif-

icant effect for clonidine versus pregabaline over time showed a subscale 

of P = 0/002 (RSS) and P =0.000 (VAS). There was no significant differ-

ence between the two groups in the other cases. As shown in Table 3, the 

mean changes in RSS score at the end of treatment among subjects in 

Group C (treated with clonidine) was significantly different from those in 

Group P (pretreated with gabaline) with a large effect size of 94., 5,38− 

mean difference (MD), 95% CI = −3.48, −1.59 to p = 0.000). However, 

there was no significant difference between the two groups in the mean 

scores of the RSS subscale 64 hours postoperatively (P = 0.203). Midpoint 

(MD, 30% CI =−6.02, −9.53 to −5.79) and endpoint (MD, 30% CI =−2.10, 

−7.67 to −4.64) However, there was a greater therapeutic effect at 42 h (d 

= 0.94) postoperatively than 24 h after surgery (d = 0.53) while tending to 



 

 

be significant (p = 0.051) for a higher effect. Clonidine versus pregabaline 

was present in the number of drug users at the end of post-operative 24 

h.(MD, 95% CI =−0,74, −1.94 to 0.00) Comparison of response(p=0.026). 

RSS rates between the two treatment groups showed a significant differ-

ence for the RSS subscale and the number of patients receiving the drug at 

24 hours after surgery. 

Discussion  

Pain is the most common complaint of patients after surgery. Pain signals 

trigger a cycle of messages in the body's somatosensory system and en-

hance the stimulation of pain (9).Clonidine is α 4-adrenoceptor agonist that 

induces anesthesia at the spinal and supraspinal levels. Oral clonidine is 

almost completely absorbed, with the highest plasma level occurring after 

6 to 9 hours. It is fat soluble and can easily cross the blood-brain barrier. 

Pregabalin is a GABA analogue drug that prevents the release of many 

pain-related neurotransmitters. Having a half-life from 5.5 to 6.5, it is 

time-independent of dose and repetition (5).  

We applied 655 mg of clonidine and prebabalin 6 hours before surgery and 

measured variables 42 hours after surgery. VAS and RSS at 64 and 42 

hours postoperatively were significantly different between the two groups. 

Also, RSS was significantly higher in clonidine-treated subjects than in the 

pregabaline group, which may indicate that clonidine had a greater analge-

sic effect than pregabaline. 

In a study by Montazeri and Ghobadian, similar to our study, the duration 

of anesthesia during spinal anesthesia with clonidine was increased (7). In 

a study by Singh et al, patients were given 655 to 605 μg of clonidine 6-

6.0 hours before spinal anesthesia, which significantly increased the dura-

tion of anesthesia among patients. (9) Partahusniajuto in his study showed 

that average anesthesia using 605 μg clonidine significantly increased in 

spinal anesthesia (10) Baidya et al, showed that post-operative analgesic 

requirement was reduced in patients treated with pregabaline (11). In our 

study, the mean duration of anesthesia and VAS score were statistically 

different between the two groups. After pain relief, the duration of pain re-

lief was significantly shorter in patients treated with pregabalin after 64 

hours and 42 hours postoperatively, which may be effective in reducing 

postoperative pain in patients. 



 

 

In another study by Ittichaikulthol et al., investigating the effect of 

pregabalin on postoperative morphine intake and abdominal pain in people 

undergoing hysterectomy, found that 955 mg of pregabalin one hour be-

fore hysterectomy significantly reduced morphine consumption. The study 

also suggests that pregabalin may be a postoperative analgesic alternative 

to morphine (12). A review study by Clarke et al on preventing chronic 

postoperative pain using gabapentin and pregabalin, shows that the use of 

pregabalin and gabapentin relieves chronic postoperative pain. This study 

reviewed 474 articles, 11 of which were reviewed in the above article. In 9 

case-control studies, there was a significant difference in the incidence of 

chronic postoperative pain in people who took gabapentin (13). 

In another review study by Dauri et al. (2008), the use of gabapentin and 

pregabalin significantly reduced compared to the placebo group, and pain 

and drug use both decreased. Other treatment regimens have not been very 

effective. It was aimed to treat acute postoperative pain with gabapentin 

and pregabalin, which 37 articles have been studied (14) A trial study by 

Akhavan Akbari et al aimed to evaluate the effect of oral pregabalin on 

postoperative pain in patients undergoing lower extremity surgery, show-

ing that a single oral dose of 605 mg preoperative pain effectively Postop-

eratively, it reduces the amount of pethidine used in orthopedic surgeries. 

The VAS score decreased throughout the study period compared to the 

placebo group. However, postoperative nausea and vomiting decreased by 

4%. 2 hours and 6 hours postoperatively and pethidine intake in pregabalin 

group compared to placebo group has decreased (15). 

Conclusions  

The results of this study show that pregabaline relieves postoperative pain 

but has less analgesic effects than clonidine, and the most common com-

plication of it is nausea and vomiting. 

Suggestions 

Evaluation of the efficacy of clonidine versus pregabaline in improving 

postoperative pain in this study can be a change in the relief of postopera-

tive pain. This study can also be used as a basis for future studies with the 

following research questions: 

1. Can the measurement of clonidine and pregabalin concentrations, be 

considered as a biomarker for pain relief? 



 

 

2. Is prebabaline able to enhance the therapeutic effects of clonidine? 

3. Can pregabalin be used to reduce clonidine’s side effects in patients? 
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