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Comparison of Propofol with Butorphanol and Propofol with Fentanyl
for Total Intravenous Anaesthesia in Short Surgical Procedures
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Background: Total intravenous anaesthesia is a technique irtwiniduction and maintenance of anaesthesia i®waethiwith intravenous
drug alone. With analgesics complete anaesthesideachieved. Objectives: To study & compare #rmddynamic profile, intra operative
analgesic adequacy, VAS score and emergence timede two groupsSubjects and Methods:Total 80 patients of ASA grade | & II, aged
18-60years old, who were posted for short surgicatedures were randomly divided into two groupsou@ | received Inj.Butorphanol
20ug/kg and Group Il received Inj.Fentanyld@kg body weight. Both the groups received Inj.g&rfol 2mg/kg I.V. and then maintenance of
anaesthesia started with Propofol as a stepped dolaeme. Intra operative depth of anaesthesia waganed using clinical signs like rise in
blood pressure, pulse and respiratory rate. Pastatipe sedation score was noted using Ramsay iSBedatore. Visual analogue score for
pain, was noted at the time of emergence tiResults: Respiratory rate, heart rate and SpO2 showed nufisant differences between
groups. Average systolic and diastolic BP in grouyas lower as compared to group Il during the sty@nd post-operative at the time of
emergence also. Mean emergence time in group kigagicantly higher than group Il. Mean VAS at ttime of emergence was significant
less in butorphanol grou@onclusion: From the present study it can be concluded thaprBhanol & Fentanyl combined with Propofol are
comparable in hemodynamic profile. Post-operatieeentime is taken for emergence in Butorphanol gralAS score for pain at the time of
emergence is more in Fentanyl group compared torBh&nol. With conventional monitoring, depth ofiasthesia is satisfactory between
groups. With both the drugs satisfactory anaesthesi be provided for short surgical procedureshvare 30 or less in duration.
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Introduction

TIVA is a general anaesthesia technique which éositsole
intravenous agents to anaesthetize the patientoutitny
inhalational agent. Real advance in intravenoussthasia
took place during 1921 when Daniel and Gabriel Bard
published their experiences using somnifath&redet and
Perlis combined somnifaine with subcutaneous imgacof
morphine to supplement the effects of somnifdihgann’s
10 ml syringe was used for this injection and fontmuous
intravenous infusion Abel’s syringe was usgd.

Total intravenous anaesthesia (TIVA) is a techniguehich
induction and maintenance of anaesthesia is adhiexth

amnestic agents having shorter half-life and adveoit
infusion pumps/syringe pump chances of anaesthekited
complications have been decreased. That's why Tis/dow
promoted day by da§. The concept of intravenous
anaesthesia (V) has progressed over a periodanef lirgely
due to the better understanding of pharmacokinedticd
pharmacodynamics along with the development of
Intravenous (1V) drug delivery systems that aresdbltitrate
and deliver accurately the infusion dose of a given
Intravenous agent. Now a days objectively we caasue
the depth of anaesthesia also.

The goals of outpatient ambulatory anaesthesiaudecla
rapid and smooth induction, effective intraopemtiv
anaesthesia and a smooth and fast recdV8riyostoperative

intravenous drug alone and overcomes some of theside effects are also minimal, so that an earlgtdigge is

disadvantages of traditional inhalation anaesthds@gause

possiblé® There are many drugs which can be used as an

of Speedy & complete recovery with decreased post- induction agent like Propofol, Thiopentone, Methdtu,

operative nausea & vomiting, early ambulation adl we
reduces the cost of hospital stay, TIVA is suitatue day
care surgeries. It has least risk of malignant hHjygemia
syndrome and environmental hazards like operati@atte
pollution which may be seen with inhalational agé&Ht

With the invention of newer induction agents, aralgs and

Etomidate etc. Of all the intravenous anaesthejents that
are available, Propofol's pharmacokinetic profilis/our
administration by continuous intravenous infusifi!

Propofol a GABA modulator is a newer intravenous
anaesthetic agent, having favourable pharmacokineti
profile. It has a high clearance rate and rapididedn blood
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concentrauon, making it choice of agent for infusi
Propofol has emerged as a gold-standard for TIVWAsfwrt
surgical procedures and day care ambulatory surgeiryts
main shortcoming is lack of analgesia, thereforeas to be
combined with an analgesfc”

As pump technology is expensive, there may still dme
option for ketamine as a single all-purpose drugeittings of

Group | Butorphanol 2@g/kg body weight in 10ml syringe
was given. In Group Il Fentanyl8/kg body weight in 10ml
syringe was given. In both groups after 5 minutegpBfol
2mg/kg body weight given in concentration of 10migand
then maintenance of anaesthesia was started woftofal as
a stepped down scheme. Propofol 125 mcg/kg/minttfer
first 10 minutes then 100mcg/kg/min for the nextmibutes

limited resource8 Ketamine is traditionally associated followed by 75mcg/kg/min till the end of surgery svgiven.

with slower emergence and some incidence of ungigas 1 minute after analgesics vitals were noted (T1fferA5
hallucinations even when given in moderate doseas fo minutes of the analgesics (T2) dose Inj. Propofah@kg
sedatior"! was given I.V. slowly over 1 minute. After 2 minsteitals
Pain relief forms an important part of balancedestizesia. were again noted (T3). Then maintenance of anagathas
There are various drugs that can be used as ageaigllike started with Propofol as a stepped down scheme as
Ketamine, Fentanyl, Sufentanil, Butorphanol etc. mentioned above. Vitals were noted at the time kifi s

Butorphanol is an agonist-antagonist opioid thaeneble
pentazocine. The prime advantages of this agepbisnt
analgesia, low toxicity, longer duration of actiand very

incision (T4) and then every 5 minutes till the ericdurgery
(T5, T6, T7). Intra operative depth of anaesthesias
monitored using clinical signs like rise in bloodegsure,

low potential for abusé**® Fentanyl is a synthetic opioid pulse, limb movements, lacrimation and swealifitf’
acting on tha: (mu) receptors and is almost 100 times more Propofol drip was stopped as soon as surgery elaed
potent than morphiné®” Fentanyl has relatively short vitals were noted (T9). Duration of surgery waseabfrom

duration of action. Sufentanil like opioid has gaamhlgesic
quality but has very short duration of action.

Hence, we planned to compare Propofol with Butonpha
and Propofol with Fentanyl in short surgical praoess

under Total Intravenous Anaesthesia technique.

Aims and Obijectives

To study & compare the hemodynamic profile andaintr

operative analgesic adequacy of intravenous Proputh

Butorphanol (Group I) and Propofol with Fentanylr¢Gp
II) in Total Intravenous Anaesthesia. To comparev&luate
the emergence time and VAS score post procedureckat
two group.

Subjects and Methods

Institutional Ethical Committee (IEC) approval weaken
prior to study and Informed consent was obtainednfiall
the 80 patients. Study was conducted between ane gsf
18 to 60 years of either sex having American Sgcat
Anesthesiologist (ASA) Grade | & Il and posted &ective
short duration (up to 30 min) superficial surgerggedure in
supine position. Surgeries requiring manipulatiérdeeper
structure, emergency surgeries, patients requiritgation,
patients with contraindications to any of the stuiyg,
patients with any neurological and psychologicahdition
were excluded.

All patients were kept
Pantoprazole (40mg) at 10 p.m. was advised to thene-
operative explanation of the procedure and VAS neied
to gain confidence of the patients and written eohsvas

taken for the sam®! On the day of surgery, in recovery

room vitals are noted and 1.V. access secured us@ IV
cannula and infusion of Ringer’s Lactate @8ml/kgftarted.
All patients were premedicated with intravenou)@rag/kg
Glycopyrrolate. In operation theatre patients weept
supine on horizontal operating table and pre-operatitals
BP, SpO2 HR and RR were noted (T0).

With the help of computer-generated random numéaklet
patients were divided into 2 groups of 40 patiezash. In
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fasting overnight and tab.

the start of incision/procedure to the end of siyrglost-
operative sedation score was noted using RamsastiSed
score (RSS) after stoppage of Propofol drip evenyirutes
till minimum sedation score came to 3. Vitals war¢ed at
the time of full awareness when minimum sedaticores@.
This emergence time was calculated from the stoppag
propofol drip to minimum sedation score 3(T10). &bk
analogue score (VAS) for pain, was noted at thee toh
emergence time. All patients were on spontaneoeathing
using oxygen with face mask at flow of 5 lit/min2Qvas
started after giving analgesic drugs in both theugs. Intra
operative and immediate post-operative complicatitke
hypotension (BP <20% baseline value), bradycargidsé
<20% baseline value), tachycardia (pulse >20% besel
value) or others were looked for and treated adoghyl

Statistics

Descriptive statistical analysis has been carrietd Besult
on continuous measurements are presented on meab &
and results on categorical measurements are pessémt
number i.e. No. (%). Unpaired ‘t' test was used fo
comparisons of quantitative data between two inddest
groups. Chi-square test was used for qualitativéa da
analysis. S = suggestive significant (P value <).8% = not
significant (P value >0.05). Open epi was used tfoe
analysis of the data and Microsoft Word and Exeelehbeen
used to generate graphs, table etc.

Results & Discussion

As we have a better understanding of drug pharroggol
(dynamics and kinetics), the notion of modern daptal
intravenous anaesthesia (V) has popularized oyperiad of
time from induction of general anaesthesia. In meeea it
become routine due to the development of Intraver(®v)
drug infusion systems that are able to calculat daliver
accurately the infusion dose of a given Intravenagsnt.
Outpatient ambulatory surgery is the fastest grgveiegment
of surgery and anaesthe$i4d. Of all the intravenous
anaesthetic agents that are available, Propofoltilgs
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favour for total intra venous anaesthd$td. Pain relief to
patient is an important constituent of balanceckati@sia so
inj Butorphanol iv and fentanyl iv medication wased as
adjuvants in this study.

There were 19 (47.5%) male and 21 (52.5%) fematgonp
| whereas 18 (45%) male and 22 (55%) female in gribu
Both the groups were comparable with respect to ags,
weight, height and ASA grading.

Group | received 20ug/kg Inj. Butorphanol 1.V. a@doup I
received 2ug/kg Inj. Fentanyl |.V. according to ipat
selection. Gupta et al (2014, used 1pg/kg Fentanyl and 20
png/kg Butorphanol (Similar to our study) but indaotwas
done with Inj. Thiopentone 4mg/kg. Verma et al @&
used Butorphanol 25ug/kg.

In both the groups induction was done with Inj.g&rfel and
Maintenance was started as a stepped down schennsriny
infusion pump. Sukhminder Singh Bajwa et al (2019),
used Propofol 1.5mg/kg and Fentanyl 2ug/kg for atidumn

and for maintenance they used Propofol 2mg/kg/hd an

Fentanyl 2pg/kg/hr. Gupta et al (2018}, have used inj
propofol 2.5mg/kg for induction and 0.5mg/kg incesm if
required till loss of consciousness and eye laBbxeRao et

al (2013)?? used Butorphanol 40pg/kg & Fentanyl 2ug/kg

and for induction thiopentone 5mg/kg. Regmi et28114)**

used Butorphanol 20ug/kg and induction was done by

1.5mg/kg Propofol. We used Butorphanol 20ug/kg Fof
the purpose of adequate surgical analgesia in ficipér
surgeries. The recommended maximum dose of Butagiha
is 40pg/kg but many of the above studies showedy/ZQu

Butorphanol is adequate. Higher doses of Butorphano

resulted in prolonged sedation and delayed diseh&tigher
doses increase time to readiness and post-openadiveea
and vomiting. Similarly, with Fentanyl, many stuslibad
been conducted using 2ug/kg Fentanyl as mentionedea

Table 1: Showing comparison of type of surgeries iboth the

groups.
Type of Surgery Group | Group Il

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 gats
undergone. It was comparable in both the grouprdge
duration of surgery in each group was comparabbhea(&e =
0.9751). Regmi et al (2014) did study in patiemdergoing
elective short surgical procedure less than 60 tesfti’
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Figure 1: Line diagram showing average heart raten both the
groups.

Figure 1 shows changes in pulse rate during diftetiene
interval of study in either group. Pre-operativerage pulse
rate in either group was comparable. 1 min aftesingi
Butorphanol/ Fentanyl, pulse rate decreased in bodlps.
The decrease was progressive in Butorphanol gratpr
giving Propofol, both the groups showed furtherrdase in
pulse rate. At the time of incision, Butorphanologp
showed further fall in pulse rate, while in Fentiagsoup it
remained almost same.

In Butorphanol group, throughout procedure, it rerad low
& at the end of surgery when Propofol infusion wé&spped
there was increase in average pulse rate.

While, in Fentanyl group pulse rate started toéase after
10 min of procedure till the end of procedure. Huogre
pulse rate did not exceed beyond baseline (TO)s Tiies
out inadequate analgesia. At the time of emergevicen
sedation score 3, there was definite increase Iseprate
exceeding baseline in both the groups. At all Igvel
difference in pulse rate was not significant betwehe
groups.
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Figure 2 & 3: Line diagram showing average Systolicand
Diastolic blood pressure in both the groups.

In comparison with group | & I, the SBP was congdae in
both the groups, except at T3, here it was legganp | as
compared to group I, but difference was significafter
Propofol induction. In comparison to group | & the DBP
was comparable in both the groups except at T2,TA3&
T5. There was significant fall in SDP and DBP inththo
groups compared to their pre-operative values afteing
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Butorphanol/Fentanyl and Propofol, which was sekihe
end of surgery [Figure 2 & 3]. The comparison wgtioup | Mean VAS Score at emergence
& Il, the MBP was comparable in both the groupsegraat

T2 & T4. May be fall in MBP from basal level in
Butorphanol group is more than Fentanyl group. &heas
significant fall in MBP in both groups comparedtheir pre-
operative values during the study. The decrease iwas
acceptable physiological limits.

In both the groups pre-operative respiratory ratasw
comparable. During study there was not any sigaific
change in respiratory rate in both the groups. &heas no
any significant difference in SpO2 in both the grsu
throughout the study period. Arora et al (20%%)also
found comparable hemo-dynamics parameters at pre-
operative, induction & maintenance level, after @phanol

& Fentanyl. But mean respiratory rate was lower in
Butorphanol group as compared to Fentanyl grougoup
post-operative hours, but no incidence of respiyato
depression was seen in their study. Also, SpO2<@2%
room air was detected in 6 % patients of Butorphgnaup.

May be due to higher dose of Butorphanol used4Dglg/kg

in their study. Rao et al (2018¥ studied hemodynamic
changes in relation to intubation & found that, réhevas
more decrease in pulse rate & blood pressure inrBhanol
group as compared to Fentanyl group.

-
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VAS Score
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Figure 5: Bar Diagram of Mean VAS Score at the timeof
emergence in both the groups.

For mean Visual Analogue Score unpaired t test was
applied. P value = 0.001 So the difference wasifsgmt.
Visual Analogue Score (VAS) was recorded at theetiofh
emergence to know the status of analgesia. Avevage in
Butorphanol patients was [1.425 + 0.6359] lessampared
to Fentanyl group [3.375 + 0.8378] [Figure 5]. The
difference was statistically significant, the patigeceiving
Fentanyl had definitely more pain as compared to
Butorphanol group. Verma et al (2008), Rao et al
(2013)"? found that post-operative analgesia was more in
Butorphanol group as compared to Fentanyl group.ai¥e
observed the patients for adequate depth of arsathethe
‘ i form of lacrimation, sweating, limb movement in éuh to
Mean Emergence Time stable vitals i.e. HR, BP & RR. We found for avex&§ min
15 7 of superficial surgery can be done in single prerapve
dose of Butorphanol or Fentanyl.
Butorphanol is ax receptor partial agonist and weak
receptor antagonist. Whereas, Fentanyl pre dominant
uGroup! receptor agonist>?® Therefore, Butorphanol is associated
WGrowp II with more sedation than Fentanyl, msagonist effect”
Ability to produce analgesia is associated withhbotand p
receptors, with Butorphanol analgesia effect mayirmnéed
to partialk agonist activity?®

Emergence Time Receptor profile of Butorphanol also suggests thahould
Figure 4: Bar Diagram of Mean Emergence Time in bdt the produce less respiratory depression than FentdRgpid
groups. redistribution of Fentanyl explains the early irede of
pain in Fentanyl patient&'?® So, both the drugs showed

For mean emergence time unpaired t test was aprjﬁed reasonable results, but further studies will bededewith

—
o

Time (mins)

value = 0.04674, So the difference was significant. large numbers to conclude better correlation. Mwiiy of
Emergence time was calculated from stoppage ofdfobp  depth of anaesthesia with BIS (Bis-pectoral Indeap one
infusion till patient showed Ramsay Sedation Sdorbe 3. of the limitations of this study.

As shown in [Figure 4], emergence time was sigaifity

prolonged in Butorphanol group as compared to Faita Conclusion

group. Beverly K. et al (19945’ found more sedation in

Butorphanol group as compared to Fentanyl groupmdeet From the present study it can be concluded thaprBbanol
al (2006)?” also determined emergence time, but in his & Fentanyl combined with Propofol in TIVA in short

study, it was time period from stoppage of Propotol surgical procedures shows SBP, DBP & MBP decreamses
extubation of trachea & found that emergence time i Butorphanol group more as compared to Fentanyl litit
Fentanyl group was significantly lesser than Bubarml changes in HR between groups. Post-operative nioee it
group. According to him, sedation to be the moshmmn taken for emergence in Butorphanol group. VAS sdore
side effect associated with Butorphanol. We had not pain at the time of emergence is more in Fentarolig So
intubated patients but found that duration of Sedain post-operative analgesia required for Fentanyl ddyeas
Butorphanol group was significantly higher. Arora & compared to Butorphanol. With conventional obséovat

(2012)® noted shorter recovery time in Fentanyl group but depth of anaesthesia is satisfactory in both tligs. So,
the difference was not statistically significant tiwi both the drugs are adequate for short surgical oioes
Butorphanol group. which are 30 or less in duration.
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