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INTRODUCTION 

Predosing or priming is the administration of a small 

dose of sedative or anaesthetic agent prior to induction of 

anaesthesia, the aim being to reduce the dose of 

induction agent required. With a reduction in the dose of 

an induction agent, a number of adverse effects 

associated with that induction agent can be avoided.
[1]

 

 

The priming principle was first introduced by Mehta et 

al. and Schwarz et al. independently in 1985.
[2,3]

 They 

suggested that the onset of neuromuscular block could be 

markedly accelerated if an intubating dose of relaxant 

was preceded by a priming dose administered a few 

minutes earlier. Schwarz et al. suggested a priming dose 

of 0.015 mg.kg
-1 

vecuronium (approximately 30% of the 

95% effective dose [ED95]). Mehta et al. offered a 

priming dose of 0.015 mg.kg
-1

 pancuronium 

(approximately 25% of the ED95)  

 

However, there is a paucity of studies documenting the 

application of priming principle in induction agents. The 

concept of priming principle with respect to propofol 

was first introduced by Maroof et al. in 1996, who found 

a 21.4% reduction in the induction dose requirements of 
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ABSTRACT 

Aim: To study the effect of propofol predosing in reducing its induction dose requirement using spectral entropy 

monitoring and  hence, the adverse effects associated with it. Settings and design: Randomised and prospective 

study. Subjects and Methods: A total of 120 patients of ASA status I, aged 18-55 years, of either sex undergoing 

cholecystectomy were randomly allocated to two groups of 60 patients each. Group I received 3 ml NS followed 2 

minutes later with propofol at 30 mg/10 seconds until SE ≤ 50 and (SE – RE) dropped to less than 10. Group II 

patients received 20% of the total calculated dose of propofol, 2 mg/kg followed 2 minutes later with 

administration of the rest of the dose of propofol at 30 mg/10 seconds until SE ≤ 50 and (SE – RE)  dropped to 

less than 10. Results: Both the groups were comparable with regard to age, weight and sex (p>.05). Baseline heart 

rate and blood pressure were also comparable between the two groups. (p>.05). The mean induction dose of 

propofol in Group I was more as compared to Group II (p<.05).The mean blood pressure (MBP) values were 

significantly higher in Group I at post priming interval compared to the Group II. But, the mean blood pressure 

values at one minute after induction, immediately after intubation were significantly more in Group II. There was 

a higher incidence of clinically observed apnea (>30 sec) and hypotension  in Group I than group II. Conclusion: 

Predosing with propofol reduces its induction dose requirement and is associated with minimal peri-intubation 

hemodynamic alterations. 

 

KEYWORDS: propofol, predosing, induction dose, spectral entropy. 
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propofol after utilising the priming principle.
[4] 

This 

technique, in relation to induction agents, aims at 

utilising the sedative, anxiolytic and amnesic properties 

at sub-hypnotic dosage of induction agent when given a 

few minutes prior to induction. 
[5]

 

 

Propofol has been accepted in recent years as an 

effective alternative to the time tested thiopentone for 

intravenous induction. Induction with propofol is 

smoother,more rapid, has rapid awakening and 

orientation times,better intubating conditions and upper 

airway integrity compared to thiopentone.
[6]

 However, 

propofol at the recommended induction dose (2.0 - 2.5 

mg.kg
-1

) can cause cardiovascular and respiratory 

depression. The extent of hypotension, degree of 

bradycardia and the duration of apnoea are dose related 

but can be unpredictable even in fit young patients.Thus, 

a decrease in the induction dose of propofol can offer an 

improvement in cardiorespiratory stability. 
[7,8] 

 

With this  aim we conducted a study to  assess predosing 

with propofol as a method to decrease its induction dose 

using spectral entropy analysis as a measure of the depth 

of anaesthesia. 

 

MATERIAL AND METHODS 

The present clinical study “Effect of propofol predosing 

in reducing its induction dose requirement using Spectral 

Entropy Monitoring”was conducted in a super-speciality 

hospital. 

 

After obtaining the approval of the institutional ethical 

committee, a written informed consent was taken from 

the patients for participation in this study. 120 patients of 

either sex in the age group of 18-55 years belonging to 

ASA class I scheduled for elective cholecystectomy were 

selected for this study. 

 

Pregnant and lactating women, patients with diabetes, 

ischemic heart disease, hypothyroidism, thyrotoxicosis,  

and patients allergic to study medications or having a 

history of egg allergy were excluded from this 

study.Patients were randomly allocated to one of the 

following groups: 

Group I: This group consisted of 60 patients. These 

patients received 3 ml 0.9% normal saline. This was 

followed 2 minutes later with administration of propofol 

until state entropy (SE) ≤ 50 and SE – RE (Difference 

between state entropy and response entropy)  dropped to 

less than 10. 

Group II: This group consisted of 60 patients. These 

patients received 20% of the total calculated dose of 

propofol 2 mg/kg. This was followed 2 minutes later 

with administration of the rest of the dose of propofol 

until SE ≤ 50 and SE – RE difference dropped to less 

than 10. 

 

Patients were evaluated at least 24 hours prior to surgery. 

A thorough history including history of any co-morbid 

disease, previous anaesthetic exposure, medications, 

allergy to any drugs and personal habits was elicited. 

General physical examination as well as systemic 

examination of cardiovascular system, respiratory system 

and central nervous system was performed. Airway 

assessment was also done to predict any difficult 

intubation. Investigations like haemoglobin, platelet 

count, BT/CT, blood urea and serum creatinine, blood 

glucose (fasting), chest X-ray, ECG were checked. Only 

ASA I patients were taken up for study and these patients 

were advised to remain fasting overnight. Oral 

Alprazolam (0.25mg) was prescribed to all patients as 

night sedative. 

 

On arrival in the operating room, patients were 

connected to the multichannel monitors and baseline 

heart rate, non-invasive blood pressure, pulse oximetry 

and continuous ECG were recorded. Intravenous access 

was established with 18 G cannula and an infusion of 

normal saline was started. After preparation of the skin 

using alcohol solution,the Entropy Sensor (Datex-

Ohmeda Division, Instrumentarium Corp.) was placed 

over the temporal-frontal area of the forehead for 

collecting entropy.Electrode impedance was considered 

acceptable if below 7.5 kilo-Ohm. Monitoring was with 

Datex Ohmeda S/5 Monitor.The baseline values of SE, 

RE and SE – RE difference were noted. Pre-oxygenation 

with 100% O2 was done for 3 minutes with a face mask. 

Propofol was administered via IV cannula according to 

group assignment at the rate of 30 milligrams per 10 

seconds. Propofol infusion was administered based on 

entropy reading where the end point was SE ≤ 50 and 

SE-RE difference of less than 10. At this point, the 

propofol infusion was stopped and the total dose given 

(including the priming dose in Group II) was recorded. 

Subsequent relaxation and intubation was accomplished 

with Inj. Rocuronium 0.8 mg.kg
-1

 IV and anaesthesia 

was maintained with O2+N2O (40:60) with 

supplementation using Isoflurane 1% and morphine 6 mg  

IV. Inj. atracurium was used as a muscle relaxant intra-

operatively. No stimulus was applied for the first 5 

minutes.Pulse rate and arterial blood pressure (systolic, 

diastolic and mean) were recorded at post priming 

interval, one minute after induction, immediately after 

intubation, and five minutes after intubation.Any 

complications during this period like apnea, hypotension, 

pain on injection of propofol were noted. 

 

Statistical analysis 

Statisstical software SPSS (version 16.0,SPSS Inc. 

Chicago, IL.,USA) and Microsoft Excel were used to 

carry out the statistical analysis of data. Data was 

analyzed by means of descriptive statistics viz., means, 

standard deviations and percentages and presented by 

means of  Bar and Line diagrams.For parametric data, 

Student’s independent t-test was employed. Chi-square 

test or Fisher’s exact test, whichever appropriate, was 

used for non-parametric data. A p-value of less than 0.05 

was considered statistically significant. 
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RESULTS AND DISCUSSION 

Entropy monitoring is a method of processing EEG 

signals that relies on entropy theory as first described by 

Shannon.
[9]

 Entropy describes the irregularity, 

complexity, or unpredictability characteristics of a 

signal. EEG recordings change from irregular to more 

regular patterns when anaesthesia deepens. Entropy of 

the signal has been shown to drop when a patient falls 

asleep and increase again when the patient wakes up. 

Similarly, FEMG quiets down as the deeper parts of the 

brain are increasingly saturated with anaesthetics.A 

single sine wave represents a completely predictable 

signal (entropy = 0), whereas noise from a random 

number generator represents entropy = 1. The algorithm 

for calculation of entropy in the EEG signal as 

incorporated in the Datex-Ohmeda S/5 entropy Module 

(Datex-Ohmeda Division, Instrumentarium Corp.) is in 

the public domain, and detailed descriptions have 

recently been published
 [10]

 . State entropy (SE) is an 

index ranging from 0 to 91 (awake), computed over the 

frequency range from 0.8 to 32 Hz, reflecting the cortical 

state of the patient. Response entropy (RE) is an index 

ranging from 0 to 100 (awake), computed over a 

frequency range from 0.8 to 47 Hz, containing the higher 

EMG-dominated frequencies, and will thus also respond 

to the increased EMG activity resulting from inadequate 

analgesia. Noxious stimulation increases the difference 

between RE and SE.
 [11]

 Entropy indices have been 

shown to correlate with anaesthetic depth for a variety of 

anaesthetic techniques. 

 

The present study was undertaken to assess the efficacy 

of predosing with propofol in reducing its induction dose 

requirement  and in reducing the adverse hemodynamic 

effects associated with propofol. Spectral entropy 

monitoring was used to assess the induction with 

propofol where SE ≤ 50 and SE-RE difference of < 10 

was taken as the end point of induction. 

 

There was no difference between the two groups as 

regards the various demographic variables like age, 

weight or sex distribution (Table 1). 

 

There was no significant difference between the two 

groups with respect to baseline hemodynamic parameters 

like heart rate and blood pressure (Table 2). 

 

The mean induction dose of propofol in Group I was 

134.4±17 mg compared to the mean induction dose of 

102.8±18.5 mg in Group II (Table 3,figure 1). 

 

There was a statistically significant reduction of 23.5% 

in the induction dose requirement of propofol in the 

patients in whom predosing with propofol was done.The 

reduction in the induction dose of propofol was similar to 

that observed by Maroof et al.
[4] 

(1996) who found a dose 

reduction of 21.4%, but lower than that observed by Anil 

Kumar et al.
[12]

 (2006), who found a 27.48% reduction in 

the induction dose of propofol. The lower reduction in 

induction dose in the present study in comparison with 

Anil Kumar et al could be attributed to the fact that they 

administered Midazolam (0.03mg/kg) as a pre-medicant 

15 minutes prior to induction with propofol. Pre-

treatment with midazolam is known to reduce the 

induction dose requirements of propofol as studied by 

Cressy et al.
[13]

  The reduction in the induction dose 

observed by applying predosing could be attributed to 

the anxiolytic effect of propofol at sub hypnotic doses.
[14] 

Similar results were obtained by Anderson et al. 
[14]

, 

wherein 30 mg of propofol was administered few 

seconds prior to induction, and Djaiani et al.
[15]

  who had 

administered 0.4 mgkg
-1

 (20%) of induction dose prior to 

induction with propofol. Prior administration of sub 

hypnotic doses of propofol produced anxiolysis, thereby 

reducing the associated sympathetic drive and the 

induction dose to produce hypnosis. 

 

The mean heart rate of Group I was significantly higher 

in comparison with that in Group II at post priming 

interval, 1 minute after induction and immediately after 

intubation (p-value <.05)(figure 2). These results were 

similar to those found by Kataria et al. 
[5] 

, Anil Kumar et 

al. 
[12]

 and Maroof et al.
[4]

 .Propofol is known to have a 

biphasic effect on the cardiovascular system. Firstly, 

immediately after injection, decrease in the systemic 

vascular resistance and mean arterial pressure 

predominate. This decrease in the systemic vascular 

resistance causes reflex increase in the sympathetic 

activity, which is mediated by the baroreceptors present 

in the carotidsinus and aortic arch, thereby causing an 

increase in the heart rate. Secondly, from 2 minutes after 

injection, despite less than normal systemic vascular 

resistance, the heart rate and stroke volume are decreased 

to less than baseline. This is attributed to resetting of the 

baroreceptor reflex to a smaller pressure value than 

normal by propofol.
[12] 

These findings, however did not 

agree with those observed by Pensado et al.
[16]

 and 

Caleys et al.
[17]

, wherein there was no associated change 

in the heart rate following induction with 2 mg.kg
-1 

of 

propofol. They attributed it to the concurrent use of 

nitrous oxide during induction with propofol, which 

appears to induce marked resetting of the heart rate 

baroreflex set point to allow lower arterial pressures 

without tachycardia and myocardial depression 

pronounced by other medications used in their study. In 

this study, no N2O was used during induction. 

 

The mean systolic blood pressure (SBP) was 

significantly higher in the Group II (p-value < .05) at one 

minute after induction, immediately after intubation and 

five minutes after induction, confirming that 

haemodynamic side effects were dose dependent as 

stated by Paulineet al.
[18]

 and Major et al. 
[19]

 (figure 3). 

With an increase in the induction dose of propofol from 

1.5 mg.kg
-1

 to 2.5 mg.kg
-1

, the mean arterial pressure was 

lowest when 2.5 mg.kg
-1

 of propofol was used in the 

study by Major et al. Similar results were observed by 

Kataria et al.
[5]

 Propofol reduces blood pressure by 

reducing vascular smooth muscle tone and total 

peripheral resistance and also by decreasing the 

http://www.ijaweb.org/article.asp?issn=0019-5049;year=2007;volume=51;issue=5;spage=365;epage=365;aulast=Sinha#ref26
http://www.ijaweb.org/article.asp?issn=0019-5049;year=2007;volume=51;issue=5;spage=365;epage=365;aulast=Sinha#ref27
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sympathetic activity. The lesser fall of blood pressure in 

Group II was probably because of reduction in total 

induction dose of propofol after its auto co-induction. 

The finding of less post-induction hypotension with 

significant dose reduction in propofol predosing group in 

the study carried out by Djaiani et al.
 
also support the 

above observation 
[15].

 Although propofol pre-treatment 

does not completely attenuate reflex sympathetic 

stimulation secondary to intubation, it is definitely more 

advantageous. 

 

The mean diastolic blood pressure was significantly 

higher in Group I at post priming interval in comparison 

with Group II. However, mean diastolic blood pressure 

was higher in Group II at 1 minute after induction, 

immediately after intubation and 5 minutes after 

intubation (p-value > .05)(figure 4). .Similar results were 

obtained by Anil Kumar et al.
[12]

  and Kataria et al.
[5]

     

 

The average mean arterial pressure (MAP) values were 

significantly higher in Group I at post priming interval 

compared to the Group II. But, the mean arterial pressure 

values at one minute after induction, immediately after 

intubation were significantly more in Group II (p-value < 

.05)(figure 5). These results were in conformity with the 

results obtained by Anil Kumar et al. 
[12]

 Thus, minimal 

peri-intubation haemodynamic alterations were observed 

with use of predosing in Group II.  

 

The overall incidence of various complications upon 

induction with propofol was more in Group I than  

Group II. There was a higher incidence of clinically 

observed apnea (>30 sec)(p>.05) and hypotension 

(systolic blood pressure < 90mmHg)(p< .05) in Group I. 

This could be attributed to the cardiorespiratory 

depressant effects of propofol, which are dose 

dependent.
[19]  

All the patients with clinically observed 

apnea (>30sec) were given intermittent positive pressure 

ventilation with 100% O2 and hypotension was treated 

with crystalloids and boluses of ephedrine 6 mg, if 

required. The higher incidence of pain (6.6%) on 

injection of propofol in this study compared to the lower 

incidence of pain (3%) observed by Anil Kumar et al.
[12]

 

could be attributed to prior administration of 1 mg/kg of 

fentanyl by Anil Kumar et al in their study as fentanyl is 

known to reduce the pain associated with injection of 

propofol. 

 

Thus we conclude that predosing with popofol reduces 

the induction dose requirement of propofol, and is 

associated with minimal peri-intubation haemodynamic 

alterations. 

 

Tables and figures 

Table 1: Demographic profile of the patients in the two groups 

Parameter Group I Group II p-value 

Age (years) 41.65 ± 9.1 42.9 ± 7.2 >.05 

Weight (kg) 63.8 ± 8.8 62.2 ± 8.75 >.05 

Male: female ratio 26: 34 31: 29 >.05 

 

Table 2: Comparison of mean baseline haemodynamic parameters between the two groups 

Parameter Group I Group II p-value 

HR (bpm) 84.3 ± 12.8 82 ± 12.9 >.05 

SBP (mmHg) 131.1 ± 10.0 132.5 ± 11.7 >.05 

DBP (mmHg) 80.4  ± 8.5 80.8  ± 9.3 >.05 

MAP (mmHg) 98.8 ± 7.3 99.2  ± 9.7 >.05 

HR= Heart rate, SBP=Systolic blood pressure,DBP=Diastolic blood pressure 

 

Table 3: Comparison of induction dose requirement of  propofol  between the two groups 

Parameter Group I Group II p-value 

Mean induction dose 

of propofol 

(milligrams) 

134.4  ± 17 102.8  ± 18.5 
<.05 

(significant) 

 

Table 4: Comparison of side effects between the two groups 

Side effect Group I Group II p-value 

Hypotension 10 0 <.05 

Apnoea 6 1 >.05 
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Figure 1: Mean Induction Dose of Propofol 

 

 

 

 

Figure 2.: Mean Heart Rate (beats per minute) 

 

 
Figure 3.: Mean Systolic Blood Pressure (mmHg) 
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Figure 4: Mean Diastolic Blood Pressure 

 

 
Figure 5: Average MAP (Mean arterial pressure) 
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