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Abstract 

Background: To evaluate the safety and efficacy of 

propofol, to measure recovery times and to compare the 

return of psychomotor and cognitive function with 

thiopentone. Desigen of the study was a prospective 

randomized study.  

Method:The study population consisted of 60  patients, 

ASA physical status I and II aged between 18 to 70 years, 

scheduled for elective operative procedures of anticipated 

intermediate duration (15-60 mintues) at H.N.B. BASE 

TECHING HOSPITAL SRINAGAR UTTARAKHAND 

i.e laparoscopy , Arthroscopy were studied. 

Patients were randomly allocated into two groups. 

Propofol  n=30 and thiopentone n=30 

Anaesthesia was induced and maintained by either 

propofol (2.0-2.5mg. kg-1 followed by a continuous 

infusion .1-.2 mg. kg1.  min-1  ) or thiopentone (4.0_5.0 

mg.kg-1 and infusion rate 0.16_0.32 mg.kg-1.min-1), 

titrated to patients response. Succinylcholine was 

administered to facilitate tracheal intubation and maintain 

neuro muscular blockade.  

Results: Induction of anesthesia was slightly longer with 

propofol than thiopentone (42.2 vs 29.8) and was smooth 

with both drugs . post-intubation increases in heart rate, and 

systolic and diastolic blood pressures were attenuated by 

propofol when compared with thiopentone. After the 

administration of propofol, times to eye opening (6.4± 4.3 

vs 13.9 ± 15.9 min), response to verbal command (7.6 ± 6.3 

vs 15.4 ±16.6 rain) and orientation (22.7 ±12.8 vs 36.2 ±23.1 

rain), were significantly shorter. 

Conclusion: Psychomotor and cognitive function returned 

earlier with propofol and fewer side effects were noted. At 

24 hr there was no distinguishable difference between 

groups. Propofol is a safe anaesthetic agent with the 

potential for early patient discharge and street fitness after 

outpatient procedures.                                 

  Keywords: Anaesthetic Techniques: Intravenous, Total; 

Anaesthetics, Intravenous: Propofol, Thiopentone; 

Recovery: Assessments, Cognitive Function, Psychomotor 

Function.                              

Introduction 

 Anaesthetic agents must provide not only optimal 

operating conditions but also rapid recovery after 

surgery. The pharmacokinetic properties of propofol (2.6 

diisopropylphenol), a new intravenous hypnotic agent, 

suggest that it should allow rapid return of psychomotor 

function, with a potential for early discharge and street 

fitness after outpatient procedures. Previous studies 

http://ijmsir.com/
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utilizing various methods of recovery suggest that 

propofol compares favourably with other anaesthetic 

agents.¹¯³ There still remains the need to define more 

precisely the early and late recovery characteristics of 

this new induction agent.  

The objectives of this study were to evaluate the safety 

and efficacy of propofol for the induction and 

maintenance of general anaesthesia for procedures of 

intermediate duration, to evaluate specific recovery times 

and to assess the effects of propofol versus thiopentone 

on recovery of cognitive function and psychomotor 

performance.  

Methods 

The study was conducted in H.N.B.Base Teaching 

Hospital Srinagar Garhwal Uttarakhand. After taking 

approval of the hospital research ethics committee, sixty 

adult patients ASA physical status I and II aged between 

18-70 years, scheduled for elective procedures of 

anticipated intermediate duration Criteria for exclusion 

from the study included age less than 18 or greater than 

70 years, previous adverse experience with 

general/intravenous anaesthesia, history of allergy to the 

trial drugs and their constituents, an inability to 

communicate effectively with the investigator or 

evidence of significant hepatic, renal, cardiorespiratory, 

haematological or metabolic disease. The patients were 

randomly allocated into two groups written informed 

consent was obtained prior to participation. 

Patients were visited on the previous day of the surgery 

and a detailed medical history was taken and systemic 

examinations were carried out. Basic laboratory 

investigations like Hb%, FBS, blood urea and serum 

creatinine and urine analysis were carried out routinely 

on all patients. ECG was done in patients more than 40 

yrs of age and chest X ray when indicated. Eligible 

subjects were randomly assigned,  into propofol (n = 30) 

and thiopentone (n = 30) groups. No patient received 

narcotic or sedative premedi-cation. On the morning of 

surgery, baseline measure ments of the following 

psychomotor tests were obtained:(1) deletion of P's; (2) 

Trieger dot; (3) visual analoguequestionnaire of 

symptoms, plus a Romberg test and heel-toe walking 

assessment. All syringes and tubing were taped with non-

transparent tape, and perioperative data were recorded by 

a resident in the department.   

Upon arrival in the operating room, an IV infusion of five 

per cent dextrosein lactated Ringer's was started. 

Monitoring devices applied were: automated blood 

pressure, electrocardiogram (lead II), peripheral nerve 

stimulator and pulse oximeter. Baseline measurements of 

blood pressure, heart rate and oxygen saturation were 

recorded.  

The induction sequence consisted of fentanyl 1.5 u.g.kg -
1  followed in one to three minutes by either propofol 2.0-

2.5 mg. kg -1  or thiopentone 4.0-5.0 mg. kg-1  injected 

over 20-30 sec. Patients were instructed to count slowly 

from the onset of trial drug injection. Induction time was 

determined as the number of seconds to cessation of 

counting. After the loss of lid reflex, succinylcholine 1.5 

mg.kg-1  was administered to facilitate tracheal 

intubation. Maintenance of anaesthesia was initiated 

immediately after completion of the induction sequence 

by a continuous infusion of propofol 0.1-0.2mg. kg -1  

min -1   or thiopentone 0.16-0.32 mg. kg-1 . min-1 , titrated 

to patient response. The lungs Were ventilated with I00 

per cent oxygen (or 50 per cent O2/N2). Neuromuscular 

blockade was provided by a 0.2 per cent succinylcholine 

infusion. Signs of light anaesthesia were treated with a 1-

2 ml bolus of the appropriate study drug - propofol 10-20 

mg or thiopentone 25-50 mg. Heart rate, blood pressure 

(systolic, diastolic, mean) and oxygen saturation were 

recorded every minute for three minutes then every five 



 Dr. Sanjul Dandona, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2019 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

Pa
ge

47
 

  

minutes until the completion of surgery. In addition, 

these variables were measured immediately after tracheal 

intubation, surgical incision, termination of surgery, and 

extubation. Excitatory side effects or other responses 

were also noted. Upon completion of surgery, all 

infusions were discontinued (time = 0). Recovery 

evaluationsincluded time to spontaneous eye opening, 

response to verbal command and orientation to name, 

place and date of birth. The times at which individuals 

were able to tolerate clear fluids, void, sit and stand 

independently were recorded. Vital signs, adverse side 

effects and Aldrete scores were measured every 15 min 

from the time of PARR entry until discharge. In the 

recovery room, as soon as the patient was oriented and 

capable of sitting independently, psychometric Trieger 

dot and deletion of P tests were performed. These were 

repeated every 30min until transfer to the ward. If the 

patient's medical status permitted, a Romberg test was 

performed, and if negative, a walking test (heel-toe) was 

conducted. Prior to PARR discharge, patients were 

directly questioned regarding the presence of 

intraoperative awareness. A follow-up visit was initiated 

at 24 hr to determine adverse symptoms as assessed by 

visual analogue scale, as well as the presence of recall 

and satisfaction with the anaesthetic technique.  

All data are presented as proportions or as mean values ± 

standard deviation. Statistical analysis of 

haemodynamic,induction and recovery time means was 

performed by unpaired 2-tailed t tests. Psychometric 

Trieger dot and deletion of P tests were analyzed using 

paired and unpaired t tests. Differences in proportions 

were analysed by a chi-squared test with continuity 

correction. Statistical significance was accepted for P < 

0.05. 

 

 

Discussion 

Propofol (2.6 diisopropyl phenol), a new intravenous 

hypnotic agent, undergoes rapid redistribution, 

metabolism to inactive metabolites, and has a short 

elimination half life. 4-6 These pharmacokinetic 

characteristics make this a favourable agent for outpatient 

anaesthesia by allowing rapid recovery of psychomotor 

and cognitive function¹. In this study, which employed 

total intravenous anaesthesia, propofol was compared 

with equipotent doses of thiopentone for procedures of 

intermediate duration. 7  

Our study was conducted in a double-blind fashion. Most 

investigations to date have not been blinded due to the 

unique milky appearance of the propofol emulsion allowing 

easy identification.2-3. 8-10By wrapping all syringes and 

tubing with adiaphenous tape both patientand observer bias 

were eliminated although the potential for bias by the 

anaesthetist could not be completely removed.  

Induction and maintenance of anaesthesia were easily 

achieved with both agents with few intraoperative 

problems. The infusion rate of propofol (0.1-0.2 mg. kg 

¯¹.min¯¹) has been shown to be effective for anaesthetic 

maintenance in surgical procedures of various 

durations,10-12. 23-24 The only supplemental agent 

administered was a small dose of intravenous fentanyl 

prior to induction of anaesthesia. During the 

postoperative period, parenteral narcotics were given 

until adequate analgesia was obtained. With respect to the 

degree of pain, patients undergoing arthroscopy required 

the most narcotics. A review of the demographic data 

indicates that the number of subjects having each of the 

three operative procedures was evenly distributed 

between groups. As well, the number of subjects 

requiring narcotics or antimetics was comparable 

between groups. Therefore, the degree of narcotization 

would not affect the psychomotor and cognitive function 
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test results when comparing the two populations. Our 

observations were also not affected by the addition of 

nitrous oxide or volatile anaesthetics. The mean induction 

time was slightly extended (by about 40 per cent or 12 

sec); however, inductions were still both rapid and 

smooth with propofol. Although succinylcholine was 

administered after the loss of lidreflex, no excitatory side 

effects were noted with either drug until this point.10 

,Pain or discomfort on injection was more common with 

propofol but was never severe enough to necessitate the 

discontinuation of injection.  

A previous study by Briggs showed that the incidence of 

pain is diminished when the intravenous catheter is 

placed in a large vein.15 The cardiorespiratory effects of 

propofol have been compared with other intravenous 

agents in several studies. Grounds et al. in two separate 

articles noted that after the injection of propofol, 

compared with an equipotent dose of thiopentone, there 

was a significantly greater reduction in mean arterial 

blood pressure and systemic vascular resistance. 16'17 

Other research has confirmed  these results as well as the 

absence of an increased heart rate with propofol.12,18-20 

The present study showed that the tachycardic response 

to laryngoscopy, intubation and surgical stimulation was 

more effectively attenuated with propofol. The only 

significant difference in blood pres- sure between the two 

groups was a diminished elevation of both systolic and 

diastolic pressure post-intubation seen with propofol. 

Prys-Roberts 21' and Grounds'17 have both suggested 

that propofol resets the baroreceptor response to blood 

pressure changes. As well, there may be a greater 

depression of the cardiovascular system than with other 

IV agents. 19,22 Although there are no specific analgesic 

properties ascribed to propofol, it produced a greater 

degree of reflex depression than an equipotent dose of 

thiopentone in mice.7 Despite several theories, the exact 

mechanisms which explain the haemodynamic effects of 

propofol have not yet been completely elucidated. The 

dosages required for maintenance of anaesthesia were 

consistent with other studies.10,23-24 Supplemental 

boluses were required to treat light anaesthesia in 20 per 

cent of patients administered propofol. In no case were 

more than two boluses necessary during the entire 

surgical procedure. One subject given thiopentone 

indicated the presence of awareness for a short time at the 

beginning of a laparoscopy prior to trochar insertion. She 

could recall the conversation but stated that no pain was 

felt nor was she distressed by the experience. 

Like others, we found recovery times of all measured 

variables to be more rapid with propofol.1'8 Patients 

opened their eyes and responded to verbal command in 

approximately half the time of the thiopentone group. 

Orientation to name, place and date of birth was also 

attained earlier Psychomotor and cognitive function 

testing was performed every 30 min until PARR 

discharge only after the patient was able to sit 

independently In most cases this occurred approximately 

40 min after discontinuation of the infusion.  

In view of the fact that the average length of stay in the 

PARR was 60-90 min, these tests were performed only 

once postoperatively. The ability to delete P's had 

returned to baseline, in both groups, as opposed to the 

Trieger test prior to transfer to the ward. Even though the 

Trieger dot test, a valid and reliable assessment of 

perceptual motor ability,25 had not completely returned to 

baseline, there was a significantly improved performance 

in the propofol group. It is important to note that on 

emergence most subjects receiving thiopentone 

complained of blurred vision which may have impaired 

their ability to focus properly on the test paper. More 

patients given propofol were able to pass the Romberg 

test and walk independently. All patients stay a minumum 
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of 60 min in our recovery room prior to discharge, thus 

the relatively small difference in PARR discharge times 

did not accurately reflect the overall faster recovery times 

in the propofol group. We believe that the earlier 

cognitive and psychomotor function recovery after the use 

of propofol is of clinical importance.  

The majority of subjects in both groups were satisfied 

with their anaesthetic. The major complaints of the four 

dissatisfied thiopentone patients were of postoperative 

nausea, vomiting and "hangover. The rapid return of 

consciousness with propofoi was responsible for the two 

unsatisfied subjects, both of whom had undergone laser 

laryngoscopy. After the simultaneous discontinuation of 

both propofol and succinylcholine infusions, awakening 

occurred earlier than return of muscle strength, thus 

leaving an awake, partially paralyzed patient. Therefore 

one should ensure the return of adequate motor function 

prior to discontinuing the propofol infusion. By 24 hr 

post-surgery, there was no significant difference in 

adverse symptoms26 between groups. 

Results: Demographic data are presented in Table I  as 

follows. Both groups  

TABLE -I Demographic data 

 
TABLE - II Induction/maintenance dosages and times 

 

*P < 0.02. 

tP < 0.05. 

Were comparable with respect to age, sex, weight, 

duration and type of surgical procedure. All patients in 

both groups lost consciousness with the administered 

induction dose. The mean induction time (Table II) was 

greater for propofol, 42.2 sec versus 29.8 sec in the 

thiopentone group (P < 0.02). Time to loss of lid reflex 

was also significantly prolonged with the administration 

of propofol. The total doses injected during induction 

were 139 - 31 mg for propofol and 304 _ 75 for 

thiopentone. No patient in either group exhibited 

excitatory side effects (involuntary movement, hiccoughs, 

sneezing) during the induction of anaesthesia. Pain on 

injection was noted in three subjects (two propofol, one 

thiopentone). Another 11 patients given propofol 

complained of slight burning at the intravenous site.  

Supplemental boluses were injected to treat signs of light 

anaesthesia in 20 per cent of patients in the propofol 

group compared with 6.7 per cent with thiopentone (P > 

0.10). In no case were more than two extra boluses 

necessary. The total dosages received intraoperatively 

were 6.2±2.5 mg.kg -I and 12.8 ± 4.0 mg.kg-I for 

propofol and thiopentone, respectively.  

Figure 1 illustrates the haemodynamic changes during the 

induction and maintenance of anaesthesia. Peak heart 

rates and blood pressures were observed, in all cases, 

approximately one to three minutes after intubation. 

These increases observed in both groups (in HR, systolic 

and diastolic blood pressures) were significantly less with 

propofol. Mean intraoperative heart rates were also 

significantly lower with propofol at 15 and 30 min, and 

postextubation. Dysrhythmias occurred after 

laryngoscopy and intubation in three patients receiving 

thiopentone (unifocal VPB's x 2, transient heart block x 

I).  
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The mean times to awakening after discontinuing the 

infusions were 6.4 ± 4.3 min and 13.9 ± 15.9 min for 

propofol and thiopentone, respectively. Statistical 

significance was also achieved when times to eye 

opening, orientation and response to verbal command 

were compared (Table III). Three individuals in the 

thiopentone group demonstrated a markedly prolonged 

recovery, i.e., time to eye opening > 30 min. One of these 

subjects did not open her eyes until 82 min had elapsed 

after the  

TABLE - III Recovery times 

 
 

 
Figure I Perioperative hacmodynamics 

infusion was discontinued. With the exclusion of these 

patients, recovery times were still significantly shorter 

with propofol. In the recovery room there was no 

statistical difference between groups in the number of 

patients administered either narcotics or gravol IM.  

Dizziness sufficient to prevent standing was present in the 

immediate postoperative period in 53 per cent of the 

thiopentone group versus 13 per cent with propofol 

(Figure 2). A higher incidence of nausea and vomiting 

with thiopentone was not statistically significant. One 

subject in the propofol group exhibited emotional lability 

on emergence. Overall, only 26.7 per cent of patients 

administered thiopentone were free of adverse side effects 

compared with 66.7 per cent with propofol. Intraoperative 

awareness occurred in one subject given thiopentone. 
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Patients in the propofol group achieved an Aldrete score 

of ten, 22.6 min sooner than those given thiopentone (P < 

0.001). The times required to tolerate fluids and sit 

independently were not significantly different. Prior to 

PARR discharge, seven propofol and 13 thiopentone 

patients were unable to stand. Of the remaining subjects, 

four in the propofol group had a negative Romberg test 

but could not walk. When thiopentone had been utilized, a 

further nine patients were unable to ambulate. 

 
TABLE - IV Psychomotor tests: comparison between 

groups. 

 
Psychometric test results are displayed in Table IV. The 

Treiger dot test was scored according to the number of 

points missed (minimum 0, maximum 42). No patient's 

score had returned to baseline values prior to recovery 

room discharge, although patients administered propofol 

omitted a significantly lower percentage of dots. The 

ability to delete P's had recovered to baseline values in 

both groups prior to their transfer to the ward. 

Postoperative adverse symptoms, assessed by a visual 

analogue questionnaire (Figure 3), indicated that by 24 hr 

there was no difference in 14 of the 15 symptoms. The 

only exception was a subjective decreased ability of the 

thiopentone patients to concentrate. Both groups 

displayed a general feeling of weakness greater than 

baseline.  

 
Conclusion: In conclusion, propofol is a safe anaesthetic 

drug. Total intravenous anaesthesi is easily induced and 

maintained by infusion with few intraoperative problems. 

The return of  psychomotor performance and cognitive 

function and recovery times are more rapid after the 

administration of propofol than thiopentone. As well, 

fewer side effects are observed on emergence from 

anaesthesia 9 At 24 hr, there is no distinguishable 

difference between drugs, except a slightly greater 

subjective ability to concentrate following propofol. 

Therefore, propofol has the potential for early patient 

discharge and street fitness after outpatient procedures. 
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