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Abstract 
Background: Clonidine is an alpha-2 adrenergic agonist, which is a centrally acting antihypertensive drug. The recent reviews 

had shown that clonidine has sedative, anxiolytic, analgesic, and anesthetic-sparing properties which would stabilises the 

circulatory system and maintains the perioperative stress response at a lower level.  

Aim: To compare the efficacy between oral clonidine and oral diazepam as a premedication in maintaining the hemodynamic 

stability during craniotomy surgeries.  

Materials and Methods: Fifty patients with various types of intracranial tumours who were planned for elective surgical 

excision were included for the study. Group 1 patients (n=25) received 0.2mg/kg of diazepam and the Group 2 patients received 

3.5mcg/kg body weight of clonidine orally 90mts before induction. Recordings of systolic, diastolic, mean blood pressure and 

heart rate was done from the arterial tracing, the transducer kept at the level of the external auditory meatus. It was made every 

10mts for the first 2hours from the time of dural opening.  

Results: Of all the various hemodynamic parameters the heart rate alone had shown a statistically significant reduction over the 

period of 2 hours in patients among the clonidine group. The blood pressure parameters in both the groups had also shown 

reduction from base line in the first 60minutes and later on over the period of 2 hours the values had come back to that of the base 

line values and no statistically significant difference had occurred between the two groups and also the antisialagogue activity is 

more with clonidine than   diazepam.  

Conclusion: The hemodynamic response during craniotomy was better controlled with clonidine which has shown a better 

response in controlling tachycardia and maintaining the systolic, diastolic and mean arterial pressures than diazepam. So 

clonidine can be considered as a good drug for premedication in craniotomy surgeries in comparison with diazepam. 
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Introduction 
The major goal of neuroanaesthesia is to maintain 

good operating conditions by ensuring stable cerebral 

haemodynamics without causing sudden increase in 

intracranial pressure or acute brain swelling. 

Furthermore, fast recovery from anaesthesia is often 

preferred to allow immediate neurological evaluation. 

During recovery increase in arterial blood pressure and 

heart rate usually pose a risk of developing 

postoperative haematoma1.  

Opioid analgesics have the ability of preventing 

increase in blood pressure and heart rate during the 

period of awakening and extubation but it pose a risk of 

developing respiratory depression such that the carbon 

dioxide tension increases which would invariably cause 

an increase in the intracranial pressure2.  

Due to the fragility of the neurological structures 

maintaining a bloodless field in order to stable the 

hemodynamic response is of utmost important for brain 

surgeries3. Decreased bleeding reduces the need for 

blood transfusion so the risk of post-transfusion 

complications is also reduced.  

Controlled hypotension has been used with success 

in orthopedic surgery and the same has been applied for 

both spine and brain surgeries4-7. Agents that are used 

to induce controlled hypotension include inhalation 

anesthetics, sodium nitroprusside, nitroglycerin, 

trimethaphan, alprostadil (prostaglandin E1), adenosine, 

remifentanil, and clonidine. 

The usually preferred technique for maintaining the 

hemodynamic response is using a combination of 

remifentanil with propofol or an inhalational agent8,9. 

Alpha-2 adrenergic agonists (clonidine and 

dexmedetomidine) have been used successfully as 

adjuvants, oral premedication, and intravenous infusion 

during anesthesia to induce controlled hypotension10,11.  

Clonidine is an alpha-2 adrenergic agonist, which 

is a centrally acting antihypertensive drug. The recent 

reviews had shown that clonidine has sedative, 

anxiolytic12, analgesic, and anesthetic-sparing (it 

reduces the dose of anesthetic and analgesics used intra- 

and postoperatively) properties which would stabilise 
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the circulatory system and maintains the perioperative 

stress response well under control13. In addition, 

clonidine also increases the cardiac baroreceptor reflex 

which in turn increases the systolic blood pressure, and 

maintains the blood pressure14. This characteristic is 

very important in neurological surgeries, as most of the 

brain surgeries are more prone to develop hypotension. 

In our country the most common drug being used as a 

pre-medication is diazepam and as of today very few 

studies had been conducted in evaluating the efficacy 

between diazepam and clonidine particularly in brain 

related surgeries and so the present study was 

undertaken in view of comparing the efficacy in terms 

of hemodynamic response between clonidine and 

diazepam as a pre-medication.  

 

Aim 
To compare the efficacy of oral clonidine and oral 

diazepam as a premedication in maintaining the 

hemodynamic stability during craniotomy surgeries.   

 

Methodology 
A prospective comparative study was undertaken 

by us on patients with intracranial tumors posted for 

elective excision of tumors by the neurosurgery 

department in our hospital during the period of Jan 

2015 – December 2015. Fifty patients with various 

types of intracranial tumours who were planned for 

elective surgical excision were included for the study. 

Patients with brain stem lesions, cardiovascular, 

respiratory and renal problems, known diabetic and the 

hypertensive who were on anti-hypertensive drugs were 

excluded from the study.  

After obtaining the institutional ethical clearance 

and the informed consent from the individual patients a 

detailed pre-anaesthetic examination was conducted on 

all the fifty patients and then they were divided into two 

groups of 25 each. Group 1 patients (n=25) received 

0.2mg/kg of diazepam and the Group 2 patients 

received 3.5mcg/kg body weight of clonidine orally 

90mts before induction. Random allocation of patients 

to each group was done by lots drawn by a person who 

was not taking part in the study. The premedication for 

the patient was ordered by that person. The drugs were 

given 90 minutes before the surgery with sips of water. 

The primary investigator of the study and the surgeon 

were unaware as to which group each patient belonged. 

The anaesthetist who was involved in the case was also 

unaware of the drug used.  

Intravenous fentanyl 1 microgm/kg was given 

followed by Inj. Thiopentone 2.5% 5mg/kg and Inj. 

vecuronium 0.1mg/kg. Intermittent positive pressure 

ventilation (IPPV) was commenced with mask and 

circle system using 33% oxygen in nitrous oxide. 

Inhalational agent was not introduced until after 10mts 

of hyperventilation. Intravenous lignocaine 1.5mg/kg 

was given 90seconds before intubation. Thiopentone 

1mg/kg was given 60 seconds after lignocaine and 30 

seconds later intubation was done. Systolic, diastolic 

and mean blood pressure and heart rate were recorded 

before laryngoscopy and after intubation. 1mg/kg 

thiopentone was given in all cases before every event of 

surgery, infiltration of incision with 2% lignocaine and 

adrenaline 1 in 200,000 was made before incision. 

Recordings of systolic, diastolic, mean blood pressure 

and heart rate was done from the arterial tracing, the 

transducer kept at the level of the external auditory 

meatus. It was made every 10mts for the first 2hours 

from the time of dural opening.  

At the end of surgery neuromuscular blockade was 

reversed with glycopyrrolate and neostigmine. Patients 

were extubated, supplemental oxygen was administered 

with a mask and for the further care they were sent to 

intensive care unit.   

All the data were entered in SPSS version 18. The 

mean and standard deviation was calculated for all the 

parametric variables and for deriving the statistical 

inference between the two drugs student unpaired T test 

was used. 

 

Results 
The general parameters which were measured 

among the study subjects of the two groups are shown 

in table 1. The mean age and the bodyweight of the 

patients in clonidine and diazepam group were 35.75 

years, 54.31 kgs and 38.12 years and 57.75 kgs 

respectively. The mean duration of anesthesia in 

clonidine group was 5.06 hrs and for diazepamgroup it 

was 5.33 hrs. None of these parameters showed any 

statistical significant difference between the two 

groups.  

The anxiety scoring among the study population was 

made using the following grading  

Score 0 patient quiet and comfortable; 

Score 1 patient uneasy; 

Score 2 patient worried or anxious; 

Score 3 patient very worried or very upset; 

Score 4 patient frightened or terrified.  

Based on the above mentioned scoring system it 

was seen that both in the diazepam and clonidine group 

the anxiety score had come down after the medication 

and the difference in the score was found to be 

statistically significant (P<.05). In the clonidine group 

there were higher number of patients with score 0 when 

compared to the patients in the diazepam group.  

The various hemodynamic parameters measured in 

the study subjects between the two groups are shown in 

Table 3. The hemodynamic parameters were initially 

measured at the baseline (90 mins after taking the oral 

drug) and later on they were measured at the intervals 

of 10 mins for 2 hrs. The procedures like intubation, 

opening of duramater and insertion of and removal of 

pins were done in that interval. The hemodynamic 

parameters which were measured are heart rate, systolic 

and diastolic blood pressure and the mean arterial 

pressure, the mean and standard deviation of all those 
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variables are highlighted in Table 3. There was a 

significant reduction in the heart rate at the end of 90 

and 120 mins in the clonidine group when compared to 

the diazepam group and the other hemodynamic 

parameters did not show a significant difference 

between the two groups.   

Similarly the blood pressure parameters in both the 

groups had also shown reduction from base line in the 

first 60minutes and later on over the period of 2 hours 

the values had come back to that of the base line values 

but no statistically significant difference had occurred 

between the two groups.   

The antisialogague effect between clonidine and 

diazepam group had shown that majority (80%) of the 

patients in the clonidine group had developed dry 

tongue 90 minutes after taking clonidine whereas 

among the patients in the diazepam group only 28% 

had developed dry tongue, this shows that the 

antisialogague activity is more with the clonidine than 

that of the diazepam. 

 

Table 1: Mean age, body weight and the duration of anaesthesia among the study subjects 

Parameters Group I (diazepam) Group II (Clonidine) P value 

Mean SD Mean SD 

Age (in years) 38.12 11.16 35.75 10.38 0.597 

Body weight (Kgs)  57.75 10.72 54.31 8.58 0.355 

Duration of 

anaesthesia (Hrs) 

5.33 1.24 5.06 1.51 0.825 

P value derived by applying unpaired T test 

 

Table 2:  Anxiety scoring among the study subjects between the two groups before and after premedication 

Groups  Anxiety score P value 

0 1 2 3 4 Mean 

(SD) 

Group I 

(diazepam) 

Before premedication 

(N=25)  

13 27 9 1 0 1.12 

(0.14) 

<.001 

After premedication 

(N=25)   

39 11 0 0 0 0.25 

(0.10) 

Group II 

(Clonidine) 

Before premedication 

(N=25)   

10 22 15 3 0 1.24 

(0.34) 

<.001 

After 

premedication(N=25)   

43 7 0 0 0 0.17 

(0.09) 

P value derived by applying unpaired T test 

 

Table 3: Hemodynamic parameters among the study subjects between the two groups 

Group Hemodynamic 

parameters 

Minutes P 

value Group I Diazepam Baseline 10 20 60 90 120 

Mean Heart rate 

(SD) 

102 (6.4) 100 

(7.5) 

94 

(5.6) 

94 

(7.8) 

96 

(8.2) 

94 

(8.6) 

0.418 

Mean Systolic BP 

(SD) 

138 (7.5) 134 

(7.6) 

130  

(8.6) 

130 

(9.8) 

142 

(7.4) 

148 

(9.4) 

0.382 

Mean Diastolic 

BP (SD) 

94 

(6.5) 

94 

(6.8) 

92 

(7.4) 

90  

(7.8) 

93 

(8.5) 

97 

(9.5) 

0.517 

Mean of Mean  

arterial pressure 

(SD) 

100 

(8.6) 

97 

(7.8) 

94 

(8.2) 

98 

(9.4) 

100  

(9.6) 

100 

(9.6) 

0.815 

Group II Clonidine  Mean Heart rate 

(SD) 

96 

(7.9) 

94 

(8.4) 

90 

(6.9) 

84 

(9.2) 

80 

(8.8) 

78 

(9.4) 

0.014 

Mean Systolic BP 

(SD) 

136 (8.8) 130 

(8.6) 

128 

(7.6) 

138 

(8.6) 

140 

(8.9) 

142 

(9.2) 

0.287 

Mean Diastolic 

BP (SD) 

92 (9.2) 88 

(8.6) 

84 

(8.5) 

86 

(9.2) 

96 

(9.6) 

98 

(9.7) 

0.428 

Mean of Mean  

arterial pressure 

(SD) 

98 (8.9) 90 

(9.3) 

86 

(9.7) 

90 

(8.7) 

94 

(9.3) 

102 

(9.6) 

0.319 

Unpaired 

T test 

P value 

(inter-group 

Mean Heart rate  0.714 0.482 0.318 0.072 <.001 <.001  

Mean Systolic BP  0.618 0.582 0.718 0.642 0.892 0.739 
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comparison) Mean Diastolic 

BP  

0.814 0.352 0.285 0.783 0.802 0.938 

Mean of Mean  

arterial pressure  

0.892 0.652 0.359 0.472 0.538 0.817 

P value derived by applying unpaired T test 

 

Table 4: Antisialogue effect before and after medication between the two groups 

Group Pre-medication 90 minutes Post-medication P value 

Moist tongue Dry tongue Moist tongue Dry tongue 

Group I 

(Diazepam) 

(n=25) 

22 (88%) 3 (12%) 18 (72%) 7 (28%) 0.181 

Group II 

(Clonidine) 

(n=25) 

23 (92%) 2 (8%) 5 (20%) 20 (80%) <.001 

P value derived by applying unpaired T test 

 

Discussions 
The choice of anaesthetic technique for craniotomy 

surgeries is mostly limited to general anaesthesia with 

muscle paralysis, tracheal intubation and intermittent 

positive pressure ventilation. This study was conducted 

in 50 adult patients belonging to ASA physical status I 

and II, to evaluate the effect of clonidine premedication 

on haemodynamic response in comparison with oral 

diazepam. Clonidine has an excellent bioavailability 

after the oral dose and it attains the peak plasma 

concentrations within 60-90 min15. In our study, tablet 

clonidine was given 90 min before the surgery.  

In this study oral clonidine 3.5 mcg/ kg-1 produced 

both sedation and anxiolysis. The sedation score is 

almost similar to that of diazepam whereas the anxiety 

score was less in clonidine group than the diazepam 

group but was not found to be statistically significant 

and a similar type of results was also observed by the 

study done by Dipak L Raval etal16, Rudra A etal17 and 

Das A K etal18. The sedative effect of clonidine is 

because of the reduced tonic activity of locus 

coeruleus19. Sedation and anxiolysis caused by 

clonidine are elicited through central alpha-2 adrenergic 

receptors and it is being considered as an anaesthetic 

adjuvant.  

The heart rate in the clonidine group was found to 

be reduced over a period of time during craniotomy 

when compared to the diazepam group and the 

difference was found to be statistically significant. The 

decrease in the pulse rate after clonidine is due to the 

reduction of the sympathetic outflow, the simultaneous 

increase of parasympathetic tone of central origin and 

the influence of clonidine on neurons which receive 

baroreceptor afferents20. 

There was a fall in systolic, diastolic and mean 

arterial pressure in both clonidine and diazepam group 

but the difference was not found to be statistically 

significant. Clonidine being an alpha – 2 adrenoceptor 

agonist interacts with the catecholaminergic neuronal 

system which modulates tonic and phasic (reflex) blood 

pressure control and reduces the release of 

norepinephrine from nerve endings both centrally and 

peripherally and causes reduction in arterial pressure21. 

Sympatho-adrenal activation due to laryngoscopy 

and endotracheal intubation causes rise in arterial blood 

pressure and tachycardia. But this can be reduced with 

administering low doses of oral clonidine as suggested 

by Carabine et al in his study. Prevention of tachycardia 

in response to laryngoscopy and intubation and the 

slowing of the heart rate induced by clonidine share a 

complex underlying mechanism22.  

There is little physiological basis for alpha-2 

adrenergic receptor stimulation induced respiratory 

depression.  In our study also we did not experience any 

case of respiratory depression as their respiratory rate 

and the oxygen saturation were normal23.  

In the present study clonidine premedication had 

caused a substantial degree of dryness of mouth 

(antisialogague effect), which might be due to the effect 

on presynaptic alpha adrenoceptors in the brain stem as 

well as on parasympathetic nerves which supplies the 

salivary glands24. 

 

Conclusion 
Clonidine being used as a premedication has 

almost the same effect on sedation and a better 

anxiolytic property than that of diazepam. Clonidine 

had shown a better response in controlling tachycardia 

than diazepam. The additional effect on causing dryness 

of mouth due its antisialogogue activity in clonidine 

group makes it more comfortable for anaesthetist in 

considering clonidine better than diazepam in 

premedication to be used for craniotomy. 

 

References 
1. Basali A, Mascha EJ, Kalfas I, Schubert A. Relation 

between perioperative hypertension and intracranial 

hemorrhage after craniotomy. Anesthesiology 

2000;93:48–54. 

2. Sakabe T, Nakakimura K. Effects of anesthetic agents 

and other drugs on cerebral blood flow, metabolism, and 



R Brindha et al.              A Comparison of oral Clonidine versus oral Diazepam premedication for maintaining…. 

Indian Journal of Clinical Anaesthesia, 2016;3(3): 446-450                                                                                     450 

intracranial pressure. In: Cottrell JE, Smith DS, eds. 

Anesthesia and Neurosurgery, 4th Edn. St Louis: 

Mosby,2001;129–43. 

3. Szpalski M, Gunzburg R, Sztern B. An overview of 

blood-sparing techniques used in spine surgery during the 

perioperative period. Eur Spine J. 2004;13 Suppl 1:S18-

27. 

4. Grundy BL, Nash CL, Jr., Brown RH. Deliberate 

hypotension for spinal fusion: prospective randomized 

study with evoked potential monitoring. Can Anaesth Soc 

J. 1982;29(5):452-62. 

5. Lee TC, Yang LC, Chen HJ. Effect of patient position 

and hypotensive anesthesia on inferior vena caval 

pressure. Spine (Phila Pa 1976). 1998;23(8):941-7; 

discussion 7-8. 

6. Ullrich PF, Jr., Keene JS, Hogan KJ, Roecker EB. Results 

of hypotensive anesthesia in operative treatment of 

thoracolumbar fractures. J Spinal Disord. 1990;3(4):329-

33. 

7. Degoute CS. Controlled hypotension: a guide to drug 

choice. Drugs. 2007;67(7):1053-76. 

8. Imani F, Jafarian A, Hassani V, Khan ZH. Propofol-

alfentanil vs propofol-remifentanil for posterior spinal 

fusion including wake-up test. Br J Anaesth. 

2006;96(5):583-6. 

9. Okuyama K, Inomata S, Toyooka H. The effects of 

prostaglandin E1 or oral clonidine premedication on 

blood loss during paranasal sinus surgery. Can J Anaesth. 

2005;52(5):546-7. 

10. Jabalameli M, Hashemi S, Soltani H, Hashemi S. Oral 

clonidine premedication decreases intraoperative bleeding 

in patients undergoing endoscopic sinus surgery. J Res 

Med Sci. 2005;10(1):25-30. 

11. Welfringer P, Manel J, Garric J. [Clonidine 

premedication and isoflurane anesthesia to reduce 

bleeding in otologic surgery]. Ann Fr Anesth Reanim. 

1992;11(2):125-31. 

12. Striebel HW, Koenigs D, Heil T. [The role of clonidine in 

anesthesia]. Anaesthesist. 1993;42(3):131-41. 

13. Morin AM, Geldner G, Schwarz U, Kahl M, Adams HA, 

Wulf H, et al. Factors influencing preoperative stress 

response in coronary artery bypass graft patients. BMC 

Anesthesiol. 2004;4(1):7. 

14. Harron DW, Riddell JG, Shanks RG. Effects of azepexole 

and clonidine on baroreceptor mediated reflex 

bradycardia and physiological tremor in man. Br J Clin 

Pharmacol 1985;20:431-6. 

15. Marco AP, Yeo CJ, Rock P. Anesthesia for a patient 

undergoing laparoscopic cholecystectomy. 

Anesthesiology 1990;73:1268-70. 

16. Dipak L. Raval, Malini K. Mehta. Oral clonidine pre 

medication for Attenuation of haemodynamic response to 

laryngoscopy and intubation. Indian J. Anaesth. 

2002;46(2):124-129.  

17. Rudra A., Das A.K. and Chaudhari S. Evaluation of 

clonidine as a premedicant during ketamine anaesthesia 

journal of anaesthesiology and clinical pharmacology 

1994;11;123-7. 

18. Das A.K. and Rudra R. Clinical efficacy of oral clonidine 

a preanaesthetic medicant. Indian Journal of Anaesthesia 

1995;43;133-9. 

19. Harron DW, Riddell JG, Shanks RG. Effects of azepexole 

and clonidine on baroreceptor mediated reflex 

bradycardia and physiological tremor in man. Br J Clin 

Pharmacol 1985;20:431-6. 

20. Sleight P. et al (1975) Quoted from Kumar A., Bose S., 

Bhattacharya A., Tandon O.P. and Kundra P. Oral 

clonidine premedication for elderly patients undergoing 

intraocular surgery. Acta Anaesthesiol scand. 

1992;35;159-64. 

21. Uchida M, Iida H, Osawa Y, Tanahashi S, Kumazawa M, 

Sumi K, et al. Clonidine attenuates the hemodynamic 

responses to hypercapnia during propofol anesthesia. Can 

J Anaesth 2004;51:188-9. 

22. Carabine U.A., Wright P.M.C and Moore J. 

Preanaesthetic medication with clonidine: A dose 

response study. British Journal of Anaesthesia 

1991;67;79-83.  

23. Bernard JM, Bourréli B, Homméril JL, Pinaud M. Effects 

of oral clonidine premedication and postoperative i.v. 

infusion on hemodynamic and adrenergic responses 

during recovery from anaesthesia. Acta Anaesthesiol 

Scand 2008;35:54-9. 

24. Marchal J, Gómez-Luque A, Martos-Crespo F, Sanchez 

De La Cuesta F, Martínez-López MC, Delgado-Martinez 

AD. Clonidine decreases intraoperative bleeding in 

middle ear microsurgery. Acta Anaesthesiol Scand. 

2001;45(5):627-33. 


