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ABSTRACT

Sevoflurane is a new inhalational agent, which can be used as a solo
agent for induction and maintenance of anesthesia. Using infusion systems
simplify the delivery of propofol when it is used as induction and

maintenance of anesthesia and make the delivery of the drug accurate.
Bispectral index was recorded over the procedure.

Both drugs can be used for shot surgical procedure when rapid awaking

Is required, however propofol consider slightly cheaper than sevoflurane.

Key word: Sevoflurane, propofol, total intravenous anesthesia,

volatile induction maintenance anesthesia, Bispectral Index (BIS) &

awareness under anesthesia.




INTRODUCTION

Intravenous agents are commonly used for induction of anesthesia
followed by inhalational agents for maintenance. A problem with this technique
is the transition phase from induction to maintenance due to rapid redistribution
of the intravenous agent before an adequate depth is attained with inhalational

agent this could lead to light anesthesia'".

The use of volatile induction maintenance (VIMA) and introduction of
total intravenous anesthesia (TIVA) anesthesia has led to rediscovery of single

agent anesthesia which avoids problems associated with the transition phase®.

With the introduction of the volatile agent sevoflurane (1, 1, 1, 3, 3, 3,
hexa- fluoro - 2 propyl fluoro methyl ether) in 1990; inhalational induction of
general anesthesia using it has become well tolerated due to its low blood/gas
partition coefficient (0.69) combined with pleasant smell, and lack of pungency

and irritation®®.

These characteristics explain more rapid induction of anesthesia, more
precise adjustment of its effect and faster recovery”. So it replaces halothane as
gold standard for inhalational anesthesia. Loss of consciousness generally occurs
within 1 min after a single breath induction of 8% and slightly longer if the dose

.o . 5
of sevoflurane is incrementally increased”’.



The Food and Drug Administration places no restriction on sevoflurane
anesthesia at fresh gas-flow at rates of > 2L/ min, but does not recommend the
use of low-flow sevoflurane anesthesia at rates < I1L/min or the use of
sevoflurane up to 2 minimum alveolar anesthetic concentration (MAC) at 1

L/min.

This is partly because there is insufficient clinical data on low-flow
sevoflurane anesthesia of < 1 L/min and that the nephrotoxic threshold of

Compound A in humans is uncertain®®.

Propofol (2-6 di isopropyl phenol) is a suitable intravenous agent for both
induction and maintenance and this result in significantly quicker induction
recovery and early return of psychomotor function. As it is metabolized mainly
in the liver by conjugation to inactive metabolites which are excreted by the
kidney less than 2% is excreted in feces and less than 1% is excreted unchanged
in urine. Because the clearance of propofol exceeds hepatic blood flow

extrahepatic metabolism or extrarenal elimination had been suggested”.

The introduction of the target control infusion (TCI) system has enabled
relatively accurate dosing by continuous infusion based on the phamacokinetic
profile of propofol an average patient. This convenient system makes TIVA with
propofol an attractive option with the benefit of minimal pollution to the

. . 8
operating room environment™,



A series of media reports have imprinted the fear of awareness under
anesthesia into the psyche of the general population. Accounts of recall and
helplessness while paralyzed have made unconsciousness a primary concern to

patients undergoing general anesthesia.

Some reports appear over dramatized; however, when awareness does
occur, patients may exhibit symptoms ranging from mild anxiety to post-

traumatic stress disorder (e.g., sleep disturbances, nightmares, and social

difficulties).

Evidence of awareness under general anesthesia was found in 0.2-0.4% to

be the most quoted studies.

As of 1999, the ASA Closed Claims project reported 79 awareness
claims; approximately 20% for awake paralysis and the remainder for recall

under general anesthesia®.

Bispectral Index System (BIS), a parameter derived from the
electroencephalogram (EEG) recently implemented to detect consciousness
under anesthesia and is intended to decrease the risk of intraoperative awareness.
It i1s a numerical value for 0 — 100 ; low values indicate more sedation and

hypnosis'*'".



AIM OF WORK

The aim of this study is to compare sevoflurane versus propofol as a sole
anesthetic with regards to differences in cardiovascular effects, speed of
induction, awareness under anesthesia using BIS, recovery pattern and the cost

of both techniques.



SEVOFLURANE

Since the clinical introduction of halothane (in 1956) as the first non-
flammable anesthetic agent, the quest for new inhalational anesthetic agents
with better physical, pharmacokinetic and pharmacodynamic properties has
centered upon the development of compounds with the following main

properties'?.

e Rapid induction and recovery of anesthesia.

e Non irritant and tolerable on induction.

e Rapid adjustment of the depth of anesthesia.

e Adequate skeletal muscle relaxation.

e Minimal cardiovascular and respiratory depression.

e Wide margin between concentrations producing the desired
pharmacological effect and those producing toxicity.

e Absence of toxic effects or other adverse events at normal doses.
By 1960 sevoflurane was synthesized but it was not used clinically until

1990 when it was approved for used in Japan.

1) PHYSICAL PROPERTIES

Sevoflurane is an fluoromethyl polyfluoroisopropyl ether.
e It is a colorless, stable liquid when stored under normal room lighting

conditions.



Containing no additives or chemical stabilizers.

Nonflammable liquid of mild etheral odour with a lower solubility in
lipids and blood than halothane or isoflurane but not desflurane"'® (Table
1).

It is miscible with ethanol, ether, chloroform and petroleum benzene, and
it 1s slightly soluble in water.

The anesthetic potency of sevoflurane, quantified as the minimum
alveolar concentration (MAC) is 1.7 - 2.05"",

As with other volatile anesthetic agents, the MAC of sevoflurane
decreases with increasing age or with concomitant use of nitrous oxide or
opioids"'".

Its vapor pressure is 157 mmHg, which is comparable to halothane and

1soflurane.



Table 1: Some physical characteristics of sevoflurane, nitrous oxide

and other inhalational anesthetic agents?.
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Odour Pleasant | Unpleasant | Unpleasant | Pleasant
Specific gravity at 20°C (g/ml) 1.52 1.47 1.50 1.87
Vapour pressure at 20°C
157 669 238 243
(mmHg)
Boiling point at 760 mmHg
58.6 23.5 48.5 49-51
S
Potency (MAC)* 1.7-2.05 6 1.15 0.74 104
Partition coefficient (solubility)®
Oil : gas 47.2-53.4 18.7 91 224 14
Blood / gas 0.68 0.42 1.38 2.57 0.47
Tissue : blood
Brain 1.70 1.29 1.57 194 1.06
Heart 1.78 1.29 1.61 1.84
Liver 1.85 1.31 1.75 2.07
Kidney 1.15 0.94 1.05 1.16
Muscle 3.13 2.02 2.92 3.38
Muscle 3.13 2.02 2.92 3.38
Fat 47.50 27.20 44.90 51.10 2.3

a Potency of an inhalation anesthetic agent as the minimum alveolar concentration (MAC) that, at

steady state procedures immobility in 50% of individuals exposed to a noxious stimulus MAC data

presented as percentage of 1 atmosphere.

b Ratio of the concentration of the drug at equilibrium in 2 phase or tissues.




2) CHEMICAL CHARACTERISTICS

It is one of halogenated alkane fluromethyl polyfluroisopropyl ether
(Fig.1).
H
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F

Fig.1: The structural formula of sevoflurane.

e Sevoflurane is chemically stable.
e No discernible degradation occurs in the presence of strong acids or heat.
e Sevoflurane is not corrosive to stainless steel, brass, aluminum, nickel -
plated brass, chrome-plated brass or copper beryllium.
The only known degradation reaction in the clinical setting is through
direct contact with CO2 absorbents""” (soda lime and Baralyme)"'® producing
pentafluoroisopropenyl fluoromethyl ether (PIFE, C4H2F60) also known a

Compound A",

And trace amounts of pentafluoromethoxy isopropyl fluoromethyl ether,
(PMFE, C5H6F60), also known as Compound B. Baralyme causes production

of Compound A more than does soda lime.

Laboratory simulations have shown that the concentration of these

degradants is inversely correlated with the fresh gas flow rate.



