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Background: Total intravenous anaesthesia is a technique in which induction and maintenance of anaesthesia is achieved with intravenous 
drug alone. With analgesics complete anaesthesia can be achieved. Objectives: To study & compare the hemodynamic profile, intra operative 
analgesic adequacy, VAS score and emergence time between two groups. Subjects and Methods: Total 80 patients of ASA grade I & II, aged 
18-60years old, who were posted for short surgical procedures were randomly divided into two groups. Group I received Inj.Butorphanol 
20μg/kg and Group II received Inj.Fentanyl 2μg/kg body weight. Both the groups received Inj. Propofol 2mg/kg I.V. and then maintenance of 
anaesthesia started with Propofol as a stepped down scheme. Intra operative depth of anaesthesia was monitored using clinical signs like rise in 
blood pressure, pulse and respiratory rate. Post-operative sedation score was noted using Ramsay Sedation score. Visual analogue score for 
pain, was noted at the time of emergence time. Results: Respiratory rate, heart rate and SpO2 showed no significant differences between 
groups. Average systolic and diastolic BP in group I was lower as compared to group II during the surgery and post-operative at the time of 
emergence also. Mean emergence time in group I was significantly higher than group II. Mean VAS at the time of emergence was significant 
less in butorphanol group. Conclusion: From the present study it can be concluded that, Butorphanol & Fentanyl combined with Propofol are 
comparable in hemodynamic profile. Post-operative more time is taken for emergence in Butorphanol group. VAS score for pain at the time of 
emergence is more in Fentanyl group compared to Butorphanol. With conventional monitoring, depth of anaesthesia is satisfactory between 
groups. With both the drugs satisfactory anaesthesia can be provided for short surgical procedures which are 30 or less in duration. 
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Introduction 

 
TIVA is a general anaesthesia technique which contains sole 
intravenous agents to anaesthetize the patient without any 
inhalational agent. Real advance in intravenous anaesthesia 
took place during 1921 when Daniel and Gabriel Bardet 
published their experiences using somnifaine.[1] Fredet and 
Perlis combined somnifaine with subcutaneous injection of 
morphine to supplement the effects of somnifaine.[1] Vann’s 
10 ml syringe was used for this injection and for continuous 
intravenous infusion Abel’s syringe was used.[2]  
Total intravenous anaesthesia (TIVA) is a technique in which 
induction and maintenance of anaesthesia is achieved with 
intravenous drug alone and overcomes some of the 
disadvantages of traditional inhalation anaesthesia. Because 
of Speedy & complete recovery with decreased post-
operative nausea & vomiting, early ambulation as well as 
reduces the cost of hospital stay, TIVA is suitable for day 
care surgeries. It has least risk of malignant hyperthermia 
syndrome and environmental hazards like operation theatre 
pollution which may be seen with inhalational agents,[3,4] 

With the invention of newer induction agents, analgesics and 

amnestic agents having shorter half-life and advents of 
infusion pumps/syringe pump chances of anaesthesia related 
complications have been decreased. That’s why TIVA is now 
promoted day by day.[5] The concept of intravenous 
anaesthesia (IV) has progressed over a period of time largely 
due to the better understanding of pharmacokinetics and 
pharmacodynamics along with the development of 
Intravenous (IV) drug delivery systems that are able to titrate 
and deliver accurately the infusion dose of a given 
Intravenous agent. Now a days objectively we can measure 
the depth of anaesthesia also. 
The goals of outpatient ambulatory anaesthesia include a 
rapid and smooth induction, effective intraoperative 
anaesthesia and a smooth and fast recovery.[6,7] Postoperative 
side effects are also minimal, so that an early discharge is 
possible.[8] There are many drugs which can be used as an 
induction agent like Propofol, Thiopentone, Methohexitol, 
Etomidate etc. Of all the intravenous anaesthetic agents that 
are available, Propofol’s pharmacokinetic profiles favour 
administration by continuous intravenous infusion.[9,10] 
Propofol a GABA modulator is a newer intravenous 
anaesthetic agent, having favourable pharmacokinetic 
profile. It has a high clearance rate and rapid decline in blood 
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concentration, making it choice of agent for infusion. 
Propofol has emerged as a gold-standard for TIVA for short 
surgical procedures and day care ambulatory surgery but its 
main shortcoming is lack of analgesia, therefore it has to be 
combined with an analgesic.[8-10] 
As pump technology is expensive, there may still be an 
option for ketamine as a single all-purpose drug in settings of 
limited resources.[11] Ketamine is traditionally associated 
with slower emergence and some incidence of unpleasant 
hallucinations even when given in moderate doses for 
sedation.[11] 
Pain relief forms an important part of balanced anaesthesia. 
There are various drugs that can be used as an analgesic; like 
Ketamine, Fentanyl, Sufentanil, Butorphanol etc. 
Butorphanol is an agonist-antagonist opioid that resemble 
pentazocine. The prime advantages of this agent is potent 
analgesia, low toxicity, longer duration of action and very 
low potential for abuse.[12,13] Fentanyl is a synthetic opioid 
acting on the μ (mu) receptors and is almost 100 times more 
potent than morphine.[14] Fentanyl has relatively short 
duration of action. Sufentanil like opioid has good analgesic 
quality but has very short duration of action.  
Hence, we planned to compare Propofol with Butorphanol 
and Propofol with Fentanyl in short surgical procedures 
under Total Intravenous Anaesthesia technique. 
 
Aims and Objectives 
To study & compare the hemodynamic profile and intra 
operative analgesic adequacy of intravenous Propofol with 
Butorphanol (Group I) and Propofol with Fentanyl (Group 
II) in Total Intravenous Anaesthesia. To compare & evaluate 
the emergence time and VAS score post procedure between 
two group. 
 

Subjects and Methods 

 
Institutional Ethical Committee (IEC) approval was taken 
prior to study and Informed consent was obtained from all 
the 80 patients. Study was conducted between age group of 
18 to 60 years of either sex having American Society of 
Anesthesiologist (ASA) Grade I & II and posted for elective 
short duration (up to 30 min) superficial surgery procedure in 
supine position. Surgeries requiring manipulation of deeper 
structure, emergency surgeries, patients requiring intubation, 
patients with contraindications to any of the study drug, 
patients with any neurological and psychological condition 
were excluded. 
All patients were kept fasting overnight and tab. 
Pantoprazole (40mg) at 10 p.m. was advised to them. Pre-
operative explanation of the procedure and VAS was noted 
to gain confidence of the patients and written consent was 
taken for the same.[15] On the day of surgery, in recovery 
room vitals are noted and I.V. access secured using 18G IV 
cannula and infusion of Ringer’s Lactate @8ml/kg/hr started. 
All patients were premedicated with intravenous 0.004mg/kg 
Glycopyrrolate. In operation theatre patients were kept 
supine on horizontal operating table and pre-operative vitals 
BP, SpO2 HR and RR were noted (T0). 
With the help of computer-generated random number table, 
patients were divided into 2 groups of 40 patients each. In 

Group I Butorphanol 20μg/kg body weight in 10ml syringe 
was given. In Group II Fentanyl 2μg/kg body weight in 10ml 
syringe was given. In both groups after 5 minutes Propofol 
2mg/kg body weight given in concentration of 10mg/ml and 
then maintenance of anaesthesia was started with Propofol as 
a stepped down scheme. Propofol 125 mcg/kg/min for the 
first 10 minutes then 100mcg/kg/min for the next 10 minutes 
followed by 75mcg/kg/min till the end of surgery was given. 
1 minute after analgesics vitals were noted (T1). After 5 
minutes of the analgesics (T2) dose Inj. Propofol 2 mg/kg 
was given I.V. slowly over 1 minute. After 2 minutes vitals 
were again noted (T3). Then maintenance of anaesthesia was 
started with Propofol as a stepped down scheme as 
mentioned above. Vitals were noted at the time of skin 
incision (T4) and then every 5 minutes till the end of surgery 
(T5, T6, T7). Intra operative depth of anaesthesia was 
monitored using clinical signs like rise in blood pressure, 
pulse, limb movements, lacrimation and sweating.[16-18] 
Propofol drip was stopped as soon as surgery ended and 
vitals were noted (T9). Duration of surgery was noted from 
the start of incision/procedure to the end of surgery. Post-
operative sedation score was noted using Ramsay Sedation 
score (RSS) after stoppage of Propofol drip every 2 minutes 
till minimum sedation score came to 3. Vitals were noted at 
the time of full awareness when minimum sedation score 3. 
This emergence time was calculated from the stoppage of 
propofol drip to minimum sedation score 3(T10). Visual 
analogue score (VAS) for pain, was noted at the time of 
emergence time. All patients were on spontaneous breathing 
using oxygen with face mask at flow of 5 lit/min. O2 was 
started after giving analgesic drugs in both the groups. Intra 
operative and immediate post-operative complications like 
hypotension (BP <20% baseline value), bradycardia (pulse 
<20% baseline value), tachycardia (pulse >20% baseline 
value) or others were looked for and treated accordingly.   
 
Statistics 
Descriptive statistical analysis has been carried out. Result 
on continuous measurements are presented on mean & SD 
and results on categorical measurements are presented in 
number i.e. No. (%).  Unpaired ‘t’ test was used for 
comparisons of quantitative data between two independent 
groups. Chi-square test was used for qualitative data 
analysis. S = suggestive significant (P value <0.05), NS = not 
significant (P value >0.05). Open epi was used for the 
analysis of the data and Microsoft Word and Excel have been 
used to generate graphs, table etc. 
 

Results & Discussion 

 
As we have a better understanding of drug pharmacology 
(dynamics and kinetics), the notion of modern day Total 
intravenous anaesthesia (IV) has popularized over a period of 
time from induction of general anaesthesia. In recent era it 
become routine due to the development of Intravenous (IV) 
drug infusion systems that are able to calculate and deliver 
accurately the infusion dose of a given Intravenous agent. 
Outpatient ambulatory surgery is the fastest growing segment 
of surgery and anaesthesia.[6,7] Of all the intravenous 
anaesthetic agents that are available, Propofol’s profiles 
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favour for total intra venous anaesthesia.[9,10] Pain relief to 
patient is an important constituent of balanced anaesthesia so 
inj Butorphanol iv and fentanyl iv medication was used as 
adjuvants in this study.  
There were 19 (47.5%) male and 21 (52.5%) female in group 
I whereas 18 (45%) male and 22 (55%) female in group II.  
Both the groups were comparable with respect to sex, age, 
weight, height and ASA grading.  
Group I received 20µg/kg Inj. Butorphanol I.V. and Group II 
received 2µg/kg Inj. Fentanyl I.V. according to patient 
selection. Gupta et al (2011),[19] used 1µg/kg Fentanyl and 20 
µg/kg Butorphanol (Similar to our study) but induction was 
done with Inj. Thiopentone 4mg/kg. Verma et al (2006),[20] 
used Butorphanol 25µg/kg.   
In both the groups induction was done with Inj. Propofol and 
Maintenance was started as a stepped down scheme by using 
infusion pump. Sukhminder Singh Bajwa et al (2010),[21] 
used Propofol 1.5mg/kg and Fentanyl 2µg/kg for induction 
and for maintenance they used Propofol 2mg/kg/hr and 
Fentanyl 2µg/kg/hr. Gupta et al (2011),[19] have used inj 
propofol 2.5mg/kg for induction and 0.5mg/kg increment if 
required till loss of consciousness and eye lash reflex. Rao et 
al (2013),[22] used Butorphanol 40µg/kg & Fentanyl 2µg/kg 
and for induction thiopentone 5mg/kg. Regmi et al (2014),[23] 
used Butorphanol 20µg/kg and induction was done by 
1.5mg/kg Propofol.  We used Butorphanol 20µg/kg I.V. for 
the purpose of adequate surgical analgesia in superficial 
surgeries. The recommended maximum dose of Butorphanol 
is 40µg/kg but many of the above studies showed 20µg/kg 
Butorphanol is adequate. Higher doses of Butorphanol 
resulted in prolonged sedation and delayed discharge. Higher 
doses increase time to readiness and post-operative nausea 
and vomiting. Similarly, with Fentanyl, many studies had 
been conducted using 2µg/kg Fentanyl as mentioned above. 
 

Table 1: Showing comparison of type of surgeries in both the 
groups. 
Type of Surgery Group I  Group II  
 No. % No. % 
Debridement 11 27.5% 12 30% 
Lipoma 9 22.5% 7 17.5% 
Fibro-adenoma Breast 12 30% 13 32.5% 
Incision & Drainage 8 20% 8 20% 
Total 40 100% 40 100% 
 

[Table 1] showing different types of surgeries patients 
undergone. It was comparable in both the groups. Average 
duration of surgery in each group was comparable (P value = 
0.9751). Regmi et al (2014) did study in patients undergoing 
elective short surgical procedure less than 60 minutes.[23] 

 

 
Figure 1: Line diagram showing average heart rate in both the 
groups. 

Figure 1 shows changes in pulse rate during different time 
interval of study in either group. Pre-operative average pulse 
rate in either group was comparable. 1 min after giving 
Butorphanol/ Fentanyl, pulse rate decreased in both groups. 
The decrease was progressive in Butorphanol group. After 
giving Propofol, both the groups showed further decrease in 
pulse rate. At the time of incision, Butorphanol group 
showed further fall in pulse rate, while in Fentanyl group it 
remained almost same. 
In Butorphanol group, throughout procedure, it remained low 
& at the end of surgery when Propofol infusion was stopped 
there was increase in average pulse rate.  
While, in Fentanyl group pulse rate started to increase after 
10 min of procedure till the end of procedure. However, 
pulse rate did not exceed beyond baseline (T0). This rules 
out inadequate analgesia. At the time of emergence when 
sedation score 3, there was definite increase in pulse rate 
exceeding baseline in both the groups. At all levels, 
difference in pulse rate was not significant between the 
groups. 
 

 

 
Figure 2 & 3: Line diagram showing average Systolic and 
Diastolic blood pressure in both the groups. 
 
In comparison with group I & II, the SBP was comparable in 
both the groups, except at T3, here it was less in group I as 
compared to group II, but difference was significant after 
Propofol induction. In comparison to group I & II, the DBP 
was comparable in both the groups except at T2, T3, T4 & 
T5. There was significant fall in SDP and DBP in both 
groups compared to their pre-operative values after giving 
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Butorphanol/Fentanyl and Propofol, which was seen till the 
end of surgery [Figure 2 & 3]. The comparison with group I 
& II, the MBP was comparable in both the groups except at 
T2 & T4. May be fall in MBP from basal level in 
Butorphanol group is more than Fentanyl group. There was 
significant fall in MBP in both groups compared to their pre-
operative values during the study. The decrease was in 
acceptable physiological limits.  
In both the groups pre-operative respiratory rate was 
comparable. During study there was not any significant 
change in respiratory rate in both the groups. There was no 
any significant difference in SpO2 in both the groups 
throughout the study period.  Arora et al (2012),[24] also 
found comparable hemo-dynamics parameters at pre-
operative, induction & maintenance level, after Butorphanol 
& Fentanyl. But mean respiratory rate was lower in 
Butorphanol group as compared to Fentanyl group up to 3 
post-operative hours, but no incidence of respiratory 
depression was seen in their study.  Also, SpO2<92% on 
room air was detected in 6 % patients of Butorphanol group. 
May be due to higher dose of Butorphanol used i.e. 40µg/kg 
in their study. Rao et al (2013),[73] studied hemodynamic 
changes in relation to intubation & found that, there was 
more decrease in pulse rate & blood pressure in Butorphanol 
group as compared to Fentanyl group. 
 

 
Figure 4: Bar Diagram of Mean Emergence Time in both the 
groups. 
 
For mean emergence time unpaired t test was applied, P 
value = 0.04674, So the difference was significant. 
Emergence time was calculated from stoppage of Propofol 
infusion till patient showed Ramsay Sedation Score to be 3. 
As shown in [Figure 4], emergence time was significantly 
prolonged in Butorphanol group as compared to Fentanyl 
group. Beverly K. et al (1991),[25] found more sedation in 
Butorphanol group as compared to Fentanyl group. Verma et 
al (2006),[20] also determined emergence time, but in his 
study, it was time period from stoppage of Propofol to 
extubation of trachea & found that emergence time in 
Fentanyl group was significantly lesser than Butorphanol 
group. According to him, sedation to be the most common 
side effect associated with Butorphanol. We had not 
intubated patients but found that duration of sedation in 
Butorphanol group was significantly higher. Arora et al 
(2012),[24] noted shorter recovery time in Fentanyl group but 
the difference was not statistically significant with 
Butorphanol group. 

 
Figure 5: Bar Diagram of Mean VAS Score at the time of 
emergence in both the groups. 
 
For mean Visual Analogue Score unpaired t test  was 
applied. P value = 0.001 So the difference was significant. 
Visual Analogue Score (VAS) was recorded at the time of 
emergence to know the status of analgesia. Average VAS in 
Butorphanol patients was [1.425 ± 0.6359] less as compared 
to Fentanyl group [3.375 ± 0.8378] [Figure 5]. The 
difference was statistically significant, the patient receiving 
Fentanyl had definitely more pain as compared to 
Butorphanol group. Verma et al (2006),[20] Rao et al 
(2013),[22] found that post-operative analgesia was more in 
Butorphanol group as compared to Fentanyl group. We also 
observed the patients for adequate depth of anesthesia in the 
form of lacrimation, sweating, limb movement in addition to 
stable vitals i.e. HR, BP & RR. We found for average 30 min 
of superficial surgery can be done in single pre-operative 
dose of Butorphanol or Fentanyl. 
Butorphanol is a ĸ receptor partial agonist and weak µ 
receptor antagonist. Whereas, Fentanyl pre dominantly µ 
receptor agonist.[25,26] Therefore, Butorphanol is associated 
with more sedation than Fentanyl, as ĸ agonist effect.[27] 
Ability to produce analgesia is associated with both ĸ and µ 
receptors, with Butorphanol analgesia effect may be limited 
to partial ĸ agonist activity.[28] 

Receptor profile of Butorphanol also suggests that it should 
produce less respiratory depression than Fentanyl. Rapid 
redistribution of Fentanyl explains the early incidence of 
pain in Fentanyl patients.[24,29] So, both the drugs showed 
reasonable results, but further studies will be needed with 
large numbers to conclude better correlation. Monitoring of 
depth of anaesthesia with BIS (Bis-pectoral Index) was one 
of the limitations of this study. 
 

Conclusion 
 

From the present study it can be concluded that, Butorphanol 
& Fentanyl combined with Propofol in TIVA in short 
surgical procedures shows SBP, DBP & MBP decreases in 
Butorphanol group more as compared to Fentanyl with little 
changes in HR between groups. Post-operative more time is 
taken for emergence in Butorphanol group. VAS score for 
pain at the time of emergence is more in Fentanyl group. So 
post-operative analgesia required for Fentanyl is early as 
compared to Butorphanol. With conventional observation, 
depth of anaesthesia is satisfactory in both the groups. So, 
both the drugs are adequate for short surgical procedures 
which are 30 or less in duration. 
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