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Abstract: 

Objective: In order to prolong the duration of intrathecal lidocaine, various drugs are used along with it. Due to 

the promising effects of tizanidine on central nervous system, it can be assumed that tizanidine can have a 

positive effect on increasing the anesthesia duration too. Thus, we aimed to investigate the effect of oral 

tizanidine on the duration of lidocaine spinal anesthesia.  

Methods: This double-blind clinical trial was conducted on 40 male patients waiting for elective leg surgery 

with the age range of 20-60 years in the Anesthesia Unit II department of Mayo Hospital Lahore for one-year 

duration from May 2019 to May 2020. We used simple random sampling and our participants were assigned into 

2 groups (placebo and oral tizanidine receivers). Spinal anesthesia with 1 mg/kg of hyperbaric lidocaine 5% was 

performed in both groups. In tizanidine group, patients received 4 mg of oral tizanidine one hour before spinal 

anesthesia. Sensory block was examined by pin prick test and all anesthetic duration including start block until 

reduction of sensory level was calculated at 2 lower dermatomes.  

Results: Findings showed that oral tizanidine compared to placebo can cause a 10-15minute increase in 

patients’ lidocaine spinal anesthesia. Therefore, the average anesthesia time for tizanidine group increased 

meaningfully (P= 0.03). In addition, tizanidine can sedate patients during surgery (P= 0.00) or in recovery (P= 

0.003).  

Conclusion: Based on the results, tizanidine increased the duration of lidocaine so oral tizanidine can be used to 

prolong the duration of lidocaine spinal anesthesia.  
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INTRODUCTION: 

Subarachnoid anesthesia is considered one of the 

neurobasal blocks (while centroceratids is an 

injectable drug) sympathetic block, sensory, and 

motor block. Spinal Anesthesia is one of the 

common methods used in operations; However, 

due to time constraints and because the anesthetic 

time of these drugs is not enough to complete the 

operation, additive drugs are often used to increase 

the duration of the operation. Vasoconstrictors are 

one of these supplements and the most appropriate 

adrenaline is 0.1 and 0.2 mg and phenylephrine is 2 

mg. 

 

These drugs reduce blood flow in the spinal cord 

and then reduce the elimination of the local 

anesthetic solution and cause anti-nociception by 

stimulating alpha-adrenergic receptors. Most 

researchers believe that adding vasoconstrictors to 

a local anesthetic solution can be dangerous for 

phenylephrine and adrenaline, which are 

considered particularly strong vasoconstrictors and 

can lead to a decrease in blood intake from the 

spine. In some studies, increased temporary 

neurological symptoms were reported after the 

addition of tetracene phenylephrine and 

epinephrine. In addition, the addition of adrenaline 

subarachnoid adrenaline can increase nerve damage 

to lidocaine. In addition, a local anesthetic solution 

in patients with diabetes can increase the risk of 

nerve damage anemia, adding this drug. 

 

Other drugs include local anesthetic solutions for 

the breakdown of acetylcholine added, the release 

of nitric oxide into the spinal cord, thereby 

increasing block time and density. Neostigmine is 

one of the drugs that has been asked about the use 

due to nausea and prolonged motor overload along 

with local anesthetic drugs. The addition of opioids 

to local anesthetics increases the effects and 

reduces postoperative pain. However, the use of 

these drugs is not common in terms of delaying the 

release of a hospital patient and causing patients to 

be hospitalized in terms of breathing suppression. 

 

Like clonidine, an alpha-2-adernorseptor agonist, 

which is mainly used as a relaxation with a central 

tizanidine effect. Clonidine derivatives can cause 

certain effects such as relaxation, anxiety, and pain 

reduction; lowering blood pressure and creating 

fewer bradycardia. Tizanidine has a direct effect on 

the spinal cord and prevents the release of "amino 

acid simulation"" (NMDA receptor stimulant) and 

its preventive actions are actually known.  

 

The side effects of tizanidine are primarily 

associated with dosing and include drowsiness, 

fatigue, weakness, headache, bradycardia, low 

blood pressure and digestive and liver disorders. 

This drug is available on Iranian markets in the 

form of 2 and 4 mg tablets. It is absorbed by the 

digestive system and reaches the maximum plasma 

shaking within 1-2 hours; and its rejected half-life 

is 2-4 hours.  

 

Currently, fewer side effects of sub-arachnoid 

anesthesia, easy performance, patient satisfaction 

and emergency anesthesia are largely taken into 

account in operations limited to the lower 

extremities and pelvis. Therefore, various drugs 

have been used to prolong the time of anesthesia 

and improve quality. The benefits of tizanidine, 

especially in terms of hemodynamics and stability 

of the cardiovascular system, replace clinics; and 

with regard to the recommendations contained in 

previous studies, taking into account the use of oral 

triple tablets to prolong neuropathic anesthesia. 

 

METHODS: 

This study was a randomized, double-blind clinical 

trial held in the Anesthesia Unit II department of 

Mayo Hospital Lahore for one-year duration from 

May 2019 to May 2020. Sampling was 

straightforward and the study involved 40 men 

aged 20-60 years awaiting elective leg surgery. 

These patients were not prohibited from taking 

tizanidine and performing spinal anesthesia. 

Initially, they were visited and consulted before 

entering the operating room, and those who did not 

sign a consent form were omitted from the study. 

After establishing the necessary criteria, patients 

were placed in one of two research groups. Patients 

with cardiovascular diseases, liver and kidney 

diseases, people using drugs and alcohol, and 

people taking antihypertensive and beta-blocking 

drugs were excluded. One hour before surgery, 

patients took oral tizanidine or placebo (in 

packages similar to the original drug) with 30-50 

ml of water. Upon arrival in the operating room, 

patients were placed in operating beds, and their 

electrocardiography, pulse oximeter, non-

aggressive blood pressure and sedation levels were 

monitored and assessed. All patients received 7 

cm3 / kg of crystalloid bell liquid as intravascular 

equilibration volume. Subsequently, in a sitting 

position, subarachnoid anesthesia was performed 

with 1 mg / kg of 5% hyperbaric lidocaine using a 

23-gauge Quincke needle in the third and fourth or 

fourth and fifth lumbar steps; all sterilization 

conditions were complied with. Immediately after 

the injection, patients were asked to lie on their 

backs and their electrocardiography, pulse 

oximeter, blood pressure, heartbeat, and sedation 

(based on Kulka's criteria) were re-monitored by a 

blind anesthesiologist. 

 

Kulka Criterion:  

0= awake  
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1= sleepy or sedate who awakes easily  

2= sleepy who reacts quickly to verbal stimulus  

3= sleepy who reacts to verbal stimulus with a 

short delay  

4= unconscious  

 

The duration of anesthesia (expressed in minutes) 

was measured from stabilization of anesthesia in 

the highest sensory dermatome to recovery of 

anesthesia to the two lower dermatomes and 

recovery of blockade by reducing the area of 

anesthesia to four lower dermatomes. The area of 

anesthesia was examined by pin puncturing after 

intervertebral injection. If the patient's systolic 

blood pressure was less than 90 mm / silver, ephrin 

was used to correct it, and if the patient had nausea, 

vomiting or heart rate below 50 pulses / min, 0.6 

mg of venous atropine was prescribed. After 

collecting the information, the data was recorded in 

SPSS version 12. The t-test and the Mann-Whitney 

U test were used to compare the data. For the 

qualitative variables, the chi-square test was used 

accordingly. 0.05 was considered a significant 

level. 

 

RESULTS: 

Demographic indicators such as age, weight, as 

well as basal blood pressure and heart rate in both 

groups showed no significant differences between 

the two groups (Table 1). The results showed that 

oral tizanidine, compared to placebo, can increase 

the spinal anesthesia of lidocaine by 10-15 minutes, 

so that the mean duration of anesthesia for the 

tizanidine and placebo groups was 57 ± 16 and 47 

± 11 minutes, respectively (increased significantly, 

P = 0. 03). However, the stability of spinal 

anesthesia in the tizanidine and placebo groups was 

8 ± 2.9 and 7 ± 2.5 minutes, respectively (no 

statistically significant difference) (Table 2). 

Unlike the placebo group, tizanidine did not cause 

any significant hemodynamic disturbances. The 

changes in blood pressure and heart rate in both 

groups were not related to any particular time, and 

there was no significant correlation in both groups 

with regard to the time of occurrence of these 

changes (whether before, during or after surgery) 

(Figures 1 and 2). 

 

Table 1. Comparison of general indexes in both groups 

Examined index 
Treatment group (mean ±SD) 

P value 
Placebo Tizanidine 

Weight (kg) 68.1±7 67.7±5 0.8 

Age (y) 33.1±12 31.1±10 0.6 

Basic blood pressure (mm Hg) 125.81±13 127.79±10 1 

Average basic blood pressure (mm Hg) 95.24±11 94.97±12 0.09 

Average blood pressure during surgery (mm Hg) 84.7±19 89.3±17 0.08 

Average basic heartbeat (beat/min) 88.9±18 85.85±12 0.05 

 

Table 2. Comparison of spinal anesthesia in various treatment groups (min) 

Examined index 
Treatment group (mean ±SD) 

P value 
Placebo Tizanidine 

Beginning point 7.2±2.5 8.0±2.9 0.35 

Reduction of sensory block to 2 dermatomes 46.5±11.0 56.6±16.0 0.03 

Reduction of sensory block to 4 dermatomes 72.4±14.0 60.7±13.0 0.01 

Recovery duration 26.5±11.0 19.6±9.0 0.05 

Another finding of this research is that, tizanidine can sedate patients during surgery (P= 0.00) or in recovery 

(P= 0.003); it also decreases the need for using sedation and venous sedatives. These results were statistically 

very valuable and meaningful (Table 3).  

 
Figure 1. The trend of heartbeat changes (number/minute) in both groups 
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Figure 2. The trend of average blood pressure changes (mm Hg) in both groups. 

 

Table 3. Comparison of variables frequency (class ASA, sedation, atropine and ephedrine consumption) 

Variable 
Placebo (n=20) Drug (n=20) 

P value 
No. % No. % 

Class ASA 
18 90 18 90 1 

I 

II 2 10 2 10 1 

Sedation before surgery 0 0 4 20 0.1 

Sedation during surgery 1 5 15 75 0 

Sedation in recovery 0 0 8 40 0.003 

Ephedrine consumption 1 5 2 10 1 

Atropine consumption 4 20 3 15 1 

No increase was reported in the use of venous liquids, atropine and ephedrine in those who had used tizanidine. 

None of the patients in this study showed a special problem during anesthesia or after it. We also evaluated the 

side effects of drug (e.g. bradycardia, nausea, reduced blood pressure, headache, and sleepiness) in both groups. 

We did not observe a significant difference between groups. 

 

DISCUSSION: 

The results of these studies showed that the 

consumption of oral tizanidine one hour before the 

procedure may prolong spinal anesthesia with 

lidocaine. By having a sedative and sedative effect, 

this drug reduced patients' anxiety and anxiety 

during surgery and increased their relaxation 

during surgery and convalescence, thereby 

reducing the use of venous sedatives. Moreover, 

the use of tizanidine under spinal anesthesia with 

lidocaine did not change the requirements for 

atropine, ephedrine and venous fluids. Spinal 

anesthesia is one of the common methods used in 

surgery; however, due to time constraints and 

because the duration of anesthesia with these drugs 

is not sufficient to complete the operation, 

additional drugs are usually used with them to 

extend the duration of the operation. However, the 

use of these drugs in intervertebral injections can 

cause cardiovascular problems. In a 1995 study in 

Japan on gynecological patients undergoing spinal 

anesthesia with tetracaine, the effects of oral 

tizanidine and clonidine were compared. The 

results showed that both drugs could prolong spinal 

anesthesia with tetracaine, while tizanidine had 

fewer side effects and resulted in better 

hemodynamic stability. In this study, tizanidine 

potentiated the effects of lidocaine and did not 

cause homodynamic effects. In another study, 

which was conducted in 2008, intervertebral 

lidocaine was added to local anesthetics. The 

results showed an increase in the frequency of 

hypotension episodes, but no bradycardia was 

observed. No bradycardia or hypotension were 

found in the studies in patients. Asgari et al. They 

studied the effect of sub-diaphragmatic infiltration 

of 1% lidocaine at the beginning of surgery 

combined with spinal anesthesia to reduce pain, but 

unlike previous studies, their results showed that 

the mean pain intensity in patients was not 

significant and the addition of lidocaine 1% did not 

affect worsening of pain. In the present study, 

spinal anesthesia was performed with 1 mg / kg of 

5% hyperbaric lidocaine. In a 2001 study by 

Gabriel and Gordin in the United States, clonidine, 

along with local anesthetics, increased sensory 

blockade regardless of the starting point. In our 

study, tizanidine had no effect on the starting point 

and the duration of anesthesia was extended. In 

another study by Miettinen et al., The sedative 
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effect of 12 mg of oral tizanidine was comparable 

to 50 μg of clonidine, but the effect of clonidine 

was longer; but the decrease in diastolic blood 

pressure with clonidine was greater than with 

tizanidine. In these studies, oral tizanidine was 

introduced as a suitable substitute for clonidine 

during surgery. Rupani et al. Showed that 

preoperative oral tizanidine improves the intensity 

of postoperative anesthesia without exacerbating 

side effects. Their results are consistent with this 

study. In this study, the side effects of tizanidine, 

such as hypotension, bradycardia, nausea, 

headache, and somnolence in the placebo and 

tizanidine groups were not significantly different, 

while patients' relaxation was greater based on 

Kulka's criterion. 

 

CONCLUSION: 

In this study, the effect of oral tizanidine on the 

duration of lidocaine in spinal anesthesia was 

examined. It was shown that tizanidine increased 

the duration of lidocaine more than placebo; 

homodynamic change in both groups was not 

significant. It is suggested that various doses of 

tizanidine and various times of prescription prior to 

operation should be examined. 

 

REFERENCES: 

1. Leino, Tiina, Tony Yaksh, Kjersti Horais, and 

Antti Haapalinna. "Pharmacodynamics of 

intrathecal and epidural fadolmidine, an α 2-

adrenoceptor agonist, after bolus and infusion 

in dogs—comparison with clonidine." Naunyn-

Schmiedeberg's Archives of 

Pharmacology (2020): 1-15. 

2. Patel, Chandni B., Ankur A. Patel, and 

Navdeep S. Jassal. "Patient with Multiple 

Sclerosis (MS)." In Guide to the Inpatient Pain 

Consult, pp. 341-355. Springer, Cham, 2020. 

3. Ko, Hyun-Yoon. "Spasticity and Contracture." 

In Management and Rehabilitation of Spinal 

Cord Injuries, pp. 399-412. Springer, 

Singapore, 2019. 

4. Rivelis, Yulia, and Karen Morice. "Spasticity." 

In StatPearls [Internet]. StatPearls Publishing, 

2020. 

5. Kim, David H., Sang J. Kim, and Douglas S. 

Wetmore. "Postoperative Pain Management in 

the Orthopedic Setting." In Perioperative Care 

of the Orthopedic Patient, pp. 129-141. 

Springer, Cham, 2020. 

6. Lange, W. Mark Richardson Dale J., and 

Karen Yanelli. "Perioperative Care of the 

Lower Extremity Orthopedic Patient With 

Multiple Sclerosis." Multiple Sclerosis for the 

Non-Neurologist (2019). 

7. Stanos, Steven, and James Babington, 

eds. Pharmacologic Support in Pain 

Management, An Issue of Physical Medicine 

and Rehabilitation Clinics of North America, 

E-Book. Vol. 31, no. 2. Elsevier Health 

Sciences, 2020. 

8. Raghavan, Preeti, and Antonio Stecco. "Use of 

hyaluronidase for treatment of muscle 

stiffness." U.S. Patent Application 16/429,272, 

filed September 19, 2019. 

9. Naqvi, Saba, Archna Panghal, and S. J. S. 

Flora. "Nanotechnology: A Promising 

Approach for Delivery of Neuroprotective 

Drugs." Frontiers in Neuroscience 14 (2020). 

10. Raghavan, Preeti, and Antonio Stecco. "Use of 

hyaluronidase for treatment of muscle 

stiffness." U.S. Patent 10,307,467, issued June 

4, 2019. 

11. NUGENT, DECLAN. "Neurological 

Problems." Practical General Practice E-

Book: Guidelines for Effective Clinical 

Management (2019): 170. 

12. Huang, Vincent, Jonathan Ramin, and Thomas 

N. Bryce. "PHARMACOLOGIC 

MANAGEMENT OF PAIN IN SPINE 

DISORDERS." Spine Secrets E-Book (2020): 

148. 

13. Baker, Robert, Alexandra Szabova, and 

Kenneth Goldschneider. "Chronic pain." In A 

Practice of Anesthesia for Infants and 

Children, pp. 1063-1075. Content Repository 

Only!, 2019. 

14. Dones, Ivano, and Vincenzo Levi, eds. The 

Diagnosis and Treatment of Spasticity: A 

Practical Guide. Cambridge Scholars 

Publishing, 2019. 

15. Kara, Murat, Ayse Merve Ata, Bayram 

Kaymak, and Levent Özçakar. "Ultrasound 

Imaging and Rehabilitation of Muscle 

Disorders: Part 2: Nontraumatic 

Conditions." American journal of physical 

medicine & rehabilitation 99, no. 7 (2020): 

636-644. 


