
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Clonidine hydrochloride is an imidazoline derivative and exists as a mesomeric compound commonly used as an adjuvant 

to local anaesthesia as well as analgesia. Clonidine is a selective partial agonist for α-2 adrenoreceptors. The present 

clinical study aims at comparing the prolongation of spinal analgesia with intrathecal clonidine and intravenous clonidine. 

This study also aims at incidents of complications with intrathecal clonidine and intravenous clonidine. The clinical study 

was conducted on 100 patients at the Mahatma Gandhi Memorial Hospital, Warangal in between February 2008 to 

October 2008. In the present series various age groups of both sections undergoing lower abdomen and lower limb 

surgeries were selected for the study. The onset of sensory blockade was determined by applying pinprick for every 30sec 

interval after the completion of injection of the drug in CSF. The onset of analgesia in IT (intrathecal) group was 4.20 min 

± 1.02, whereas, in the IV (intravenous) group was 4.53 ± 3.06 min. Intra and post operative complications in IT group the 

complications were hypotension 4%, bradycardia 2%. Whereas, IV group showed hypotension 6%, bradycardia 4%, 

sedation 2%, nausea and vomiting 4%. Post operative degree of pain relief was also studied in the present study by 

Magills classification. IT group showed 603± 5.3 min and IV group was 390.96±5.61 min. In conclusion, our study has 

demonstrated that addition of clonidine to bupivacaine in the dose of 1 μg.kg-1 significantly increases the duration of 

analgesia following its placement in subarachnoid space as compared to bupivacaine alone. 
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Introduction 
 Spinal anaesthesia is a type of regional 

anaesthesia used for analgesia during surgeries 

involving lower limbs and below umbilicus level [1]. 

Regional analgesia has many features that can, if 

properly used, to the patient’s advantage. None of the 

features is more impressive that the profound 

analgesia that is produced in the early post- operative 

period. Duration of analgesic action of local 

anaesthetics can be prolonged by mixing them with 

certain pharmacological agents called “additives” or 
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“adjuvants” [2]. Clonidine hydrochloride is an 

imidazoline derivative and exists as a mesomeric 

compound commonly used as an adjuvant to local 

anaesthetics in peripheral nerve blocks where it 

prolongs the duration of anaesthesia as well as 

analgesia. For intra operative blockade and post 

operative analgesia intrathecal clonidine is one of the 

agents of choice for lower abdomen and lower limb 

surgeries [3].  

 Pharmacological effects of Intravenous 

clonidine can cause a transient rise in blood pressure 

due to its ability to cause vasoconstriction via α2 

agonist effect on vascular smooth muscle of skin and 

mucosa [4]. However, anaesthetic use of α2 

adrenergic receptor agonist has been of considerable 

and prolonged interest over last 20 years. Clonidine 

is the archetype of this class of drugs. Clonidine 

causes sedation by stimulation of the locus coeruleus, 

due to the stimulation of specific alpha 2 receptors 

coupled with a G protein, leading to cell membrane 

hyper polarisation [5]. Clonidine is used as a 

premedicant particularly in certain subgroup of 

patients like Drug addicts and alcoholics, chronic 

pain and palliative care patients and hypertensive 

patients who are particularly vulnerable to blood 

pressure swings. Several studies has been conducted 

till date by various authors on patients undergoing 

open inguinal herniorrhaphy or orthopaedic surgery 

with hyperbaric bupivacaine and clonidine [6-8].The 

present clinical study aims at comparing the 

prolongation of spinal analgesia with intrathecal 

clonidine and intravenous clonidine. This study also 

aims at incidents of complications with intrathecal 

clonidine and intravenous clonidine.  

 

Material and Methods 

The clinical study was conducted on 100 

patients at the Mahatma Gandhi Memorial Hospital, 

Warangal in between February 2008 to October 

2008. Adult patients scheduled for elective surgeries 

of the lower abdomen and lower extremities were 

taken in to the study. Only adults belonging to ASA 

grade I was included in the study. Patients with 

neurological disorders, anaemia, hypertension and 

any cardiac and respiratory disorders were eliminated 

from this study preanesthesic evaluation. 

Experimental Design:  

 A total of 100 ASA Grade I adults for 

elective surgeries of lower abdomen and lower 

extremities under spinal analgesia were divided into 

2 groups:-  

1. Group A:  This group of individuals were given 

Intrathecal Bupivacaine 15 mg + clonidine 1 µg/kg  

2. Group B: This group of individuals were given 

Intrathecal Bupivacaine 15mg + slow intravenous 

clonidine 1 µg /kg, 15min before spinal analgesia, 

each consisting of 50 patients.  

 This study was conducted in the operating 

room; an intravenous cannula was inserted under 

aseptic precautions. 500ml of ringer lactate was 

infused with in 15 min. baseline levels of blood 

pressure, pulse rate and respiratory rate and oxygen 

saturation were recorded. Bp cuff applied for 

monitoring. The patients were placed in lateral 

decubitus or sitting position. Using full aseptic 

precautions a midline lumbar puncture was 

performed through L3-L4 intervertebral space with a 

spinal needle of 23G. The position of the needle in 

the sub-arachnoid space was confirmed by dribbling 

of CSF freely through the needle hub. The 

individuals were administrated accordingly as 

mentioned above.  The needle was taken out and the 

patient turned to supine position. Blood pressure, 

pulse rate, respiratory rate and O2 saturation were 

recorded at every 2minutes for the first 10 minutes 

and then every 5 minutes thereafter. The time of 

injection of Bupivacaine into sub-arachnoid space 

was noted. The onset of sensory block was detected 

by testing the response to pinprick and the onset of 

motor block by asking the patient to move the legs. 

Post- operative observation was performed, 

blood pressure, pulse rate and respiratory rate were 

noted and the patient was transferred to the ward. 

The patients were visited at regular intervals of 1 

hour in the ward in order to note the time of recovery 

of sensory and motor paralysis to elicit sensory 

recovery by receding two segments. The patients 

were regularly visited to note the post operative pain 

relief for 24 hours. Patients were observed constantly 

for complications. Resuscitative measures were kept 

in hand at all times i.e ambu bag, endotracheal tubes, 

connectors and laryngoscope. Instructions were 

issued to the patient to report whenever they have 

any difficulties or complications. Neurological 

function that is sensation of touch, pain, temperature 

and muscle power were observed till they were 

discharged from the hospital.  

In the present series various age groups of 

both sections undergoing lower abdomen and lower 

limb surgeries were selected for the study. All the 

patients were previously evaluated with stable CVS, 

no significant systemic disease. The age of the 

patients varied from 20-60 years. In both groups each 

14 patients were selected in 21-30 Yrs, 31-40 Yrs 
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and 41-50 Yrs age group. In 51-60 Yrs age group 8 

patients were selected in each group the total number 

of patients in each group was 50.  In both the 

groups male patients and female patients were 

selected for the study. In group A 30 males and 20 

females and in group B 24 males and 26 females 

were taken (Table 1).  

 

Table 1: Age and sex distribution  

 Sex Age Total 

 Male Female 
21-

30 

31-

40 

41-

50 

51-

60 
 

Group 

A 
30 20 14 14 14 8 50 

Group 

B 
24 26 14 14 14 8 50 

 

Following are the surgical procedures performed in 

the present study for group A and group B (Table 2)  

 

Table 2: List of surgical procedures 

S.No Surgical procedure Group A Group B 

1 Herniorrhaphy 10 5 

2 Eversion of sac 10 10 

3 Haemorrhoidectomy 5 5 

4 Fistulectomy 5 5 

5 
Orthopaedic 

procedures 
10 15 

6 
Split skin grafting of 

lower limb 
10 10 

 

Results:   
Onset of sensory analgesia:  

 The onset of sensory blockade was 

determined by applying pinprick for every 30sec 

interval after the completion of injection of the drug 

in CSF. The onset of analgesia in IT (Intrathecal) 

group was 4.20 min ± 1.02, whereas, in the IV 

(Intravenous) group was 4.53 ±  3.06 min, the 

difference in onset of analgesia between was found 

to be non significant (p.>0.005) (Table 3). 

 

Table 3: Showing the difference in the onset of 

sensory analgesia 

Duration of sensory blockade: 

 The duration of sensory blockade was 

defined by the time interval between the onset of 

sensory analgesia to the two segment regression. 

The duration of sensory analgesia was 226.1 

± 6.8 min in the intrathecal group whereas, 196.1 ± 

5.9 min in the intravenous group. There was a 

significant difference between the duration of 

sensory analgesia in Intrathecal and Intravenous 

clonidine groups (Table 4).  

 

Table 4: Intrathecal and intravenous clonidine 

groups tested at various durations for sensory 

blockade 

Duration of 

sensory analgesia 

IT IV 

180-200 Min - 34 

200-220 min 14 16 

220-240 min 36 - 

Mean ±SE 226.1± 6.8 196.14±5.96 

 

Intra and post operative complications:  

In IT group the complications were 

hypotension 4%, bradycardia 2%. There was no 

sedation, nausea and vomiting and other 

complications like dryness of mouth and respiratory 

depression. In the IV group the complications were 

hypotension 6%, bradycardia 4%, sedation 2%, 

nausea and vomiting 4% (Table 5). All the above 

haemodynamic disturbances are not required any 

therapeutic intervension. All the disturbances were 

recovered with infusion of crystalloid solution. 

The sedation in IV group is grade 1 that is 

drowsiness. Two patients in IV group complained of 

nausea after were treated.  

 

Table 5: Intrathecal and intravenous clonidine 

groups showing intra and post operative 

complications 

Complications IT IV 

Hypotension 2 (4%) 3 (6%) 

Bradycardia 1 (2%) 2 (4%) 

Sedation - 1 (2%) 

Nausea and vomiting - 2 (4%) 

Others  - - 

 

Post operative pain relief:  

 Following surgery, the patients were 

interrogated at different intervals for Post operative 

ONSET IT IV 

MEAN  4.20 min 4.53 min 

SE (±) 1.02 3.06 
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pain relief. Magills classification was used to 

determine the degree of pain relief. The duration of 

analgesia (from onset of analgesia to the rescue 

analgesia) in IT group was 603± 5.3 min and the 

duration in IV group was 390.96±5.61 min. there 

exists a significant difference between duration of 

postoperative analgesia in IT and IV groups (Table 

6).  

 

Table 6: Intrathecal and intravenous clonidine 

groups tested at various durations for pain relief 

 

Time in minutes IT IV 

0-300 Min - - 

300-600 min 13 50 

600 and above 37 - 

Mean ±SE 603± 5.3 390.96±5.61 

 

Discussion 
 Clonidine is a selective partial agonist for α-

2 adrenoreceptors. It is known to increase both 

sensory and motor block of local anaesthetics [9]. 

The analgesic effect following its intrathecal 

administration is mediated spinally through 

activation of post synaptic α -2 receptors in 

substantia gelatinosa of spinal cord [10,11]. The 

rationale behind intrathecal administration of 

clonidine is to achieve a high drug concentration in 

the vicinity of α -2 adrenoreceptors in the spinal cord 

and it works by blocking the conduction of C and 

Aδfibres, increases potassium conductance in 

isolated neurons in vitro and intensifies conduction 

block of local anaesthetics. Clonidine is now an 

acceptable adjuvant to local anaesthetics for epidural 

route; nevertheless clinical trials provide evidence 

that less clonidine is needed intrathecally than 

epidurally to produce nearly same analgesic effect 

with fewer side effects6. Dobrydnjov et al in their 

study in orthopaedic patients, on postoperative pain 

relief following intrathecal bupivacaine combined 

with intrathecal or oral clonidine (150 μg), found that 

addition of intrathecal clonidine prolonged analgesia 

and decreased morphine consumption 

postoperatively more than oral clonidine. 

Hypotension was less pronounced after 

intrathecal than oral clonidine [12]. The data 

obtained from our study indicate that addition of 1 

μg.kg-1 of clonidine to 0.5% bupivacaine 

significantly prolongs the analgesia and thus reduces 

the postoperative analgesic requirement. The 

maximum dose of clonidine used in our patients was 

70 μg. Even though a statistically significant 

decrease in mean arterial pressure (MAP) and heart 

rate was noted in the Clonidine group compared to 

the Control group, none of the patients required any 

therapeutic intervention for either. Despite the small 

sample size, it implies that the intrathecal dose 

studied (1μg.kg-1) may not produce excessive 

haemodynamic effects in healthy patients between 20 

and 50 years of age. Chiari et al in a dose response 

study using intrathecal clonidine as sole analgesic 

during first stage of labour found that 50-200μg of 

intrathecal clonidine produces dose dependent 

analgesia [13]. Although the duration and quality of 

analgesia were more pronounced with 100μg (60-

180min) and 200μg (75-210min) than with 50μg (25- 

150 min), the high incidence of hypotension required 

caution with use of 200 μg for labor analgesia8. In 

our study much longer analgesia times (480 -

1140min) were obtained with minimal 

haemodynamic alterations. Our findings are in 

consonance with the study by Niemi (1994) in which 

3 μg.kg-1 of clonidine was added to 15mg of 0.5% 

bupivacaine administered intrathecally in patients 

undergoing knee arthroscopy [14]. However it is 

pertinent to mention that Niemi used thrice the 

amount of clonidine as compared to our study. 

Despite that, the mean time to administration of first 

analgesic from test drug administration was similar 

to our study (613min) and 3 patients required 

intervention for hypotension and 1 patient for 

bradycardia. Our study thus implies that it is possible 

to achieve equally good analgesia without side 

effects when clonidine is used in dosages as low as 

1μg.kg-1. Several other investigators have studied 

the effect of intrathecal clonidine. Negri et al looked 

at the interactions and effects on the cardiovascular 

system of spinal anaesthesia with clonidine and 

bupivacaine in young humans and found the addition 

of 105 μg clonidine to hyperbaric bupivacaine 1% 

was particularly useful in unilateral spinal 

anaesthesia, exerting minimal influence on 

haemodynamic parameters and guarantying a 

satisfactory postoperative analgesia [15]. Racle et al 

in their study using isobaric bupivacaine spinal 

anaesthesia with epinephrine and clonidine for hip 

surgery in elderly found that intrathecal clonidine 

(150 μg) for patients aged 75 years or more resulted 

in a decrease in systolic blood pressure of only 15% 

from resting values [16]. Filos et al reported 

significant decrease in arterial blood pressure after 

administration of 150μg of clonidine, but heart rate 

was unaffected in their study performed on caesarean 

section patients soon after general anaesthesia [12]. 

Many previous studies have used intrathecal 
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clonidine combined with opioids and local 

anaesthetics for labour analgesia and orthopaedic 

surgery [17-19). However the combination with 

opioids would seem less attractive for obvious 

reasons. Using intrathecal clonidine in place of 

opioids avoids problems of respiratory depression, 

pruritus, urinary retention and abuse liability. 

Sedation is a well known side effect of clonidine and 

notwithstanding the fact that patients who received 

clonidine were more sedated than those in the control 

group, no significant respiratory depression was seen 

in our study. This again underlines the safety of low 

dose intrathecal clonidine. In fact, Grubb, et al in 

their study on video assisted thoracic surgery for 

lobectomy or pleurectomy found that exclusive use 

of narcotics for pain relief may result in respiratory 

depression which may require prolonged intubation 

whereas intrathecal clonidine may provide adjunct 

analgesia without additional respiratory depression 

[20]. Dryness of mouth, a typical side effect of 

clonidine [21] was also reported by more patients in 

the Clonidine group but was not worrisome. In 

conclusion, our study has demonstrated that addition 

of clonidine to bupivacaine in the dose of 1 μg.kg-1 

significantly increases the duration of analgesia 

following its placement in subarachnoid space as 

compared to bupivacaine alone. These doses have an 

effect on sedation level, heart rate and mean arterial 

pressure which does not however, require any 

therapeutic intervention. The results of our study 

show that addition of 1μg.kg-1of clonidine to 

intrathecal bupivacaine is safe and likely to be as 

effective as higher dosages minimizing the side 

effects. 
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