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ARTICLE INFO ABSTRACT

Isoflurane and sevoflurane are widely used anesthetics in pediatric
anesthesia. Adverse effect including postoperative nausea and vomiting
Accepted: Jul 4, 2024 are common. Prolonged recovery time and emergency time are also
troubling anesthesiologists, so in this study, we aimed at performing a
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Keywords comprehensive-study concerning the emergence and recovery
Isoflurane characteristics of these inhaled anesthetic in tonsillectomy and
Sevoflurane adenoidectomy pediatric patients.This study is designed to compare
Maintenance recovery in patients receiving sevoflurane or isoflurane for maintenance
Recovery in pediatric patients undergo tonsillectomy with or without

adenoidectomy under general anesthesia. A randomized, blind clinical
trial 60 patients, 30 patients in sevoflurane group and 30 patients in
*Corresponding Author: isoflurane group , comparing recovery in pediatric patients with
American Society Anaesthiologist I-1I between (5-15years), were planned
to undergo tonsillectomy with or without adenoidectomy duration 45
minute to 1 hour, under general anesthesia, Induction with propofol and
rocuronium with sevoflurane and isoflurane for maintenance, assessment
and monitoring by steward score Among the studied groups revealed a
significant more frequent laryngospasm in Sevoflurane group, compared
to the Isoflurane group, and significantly longer mean time from switching
off inhalational agent to reversal agent in Sevoflurane than Isoflurane
group conversely, the differences in the times at the subsequent three
check points) were statistically insignificant. The scores statistically in
significant at the subsequent check points, No significant variation in the
incidence of nausea and vomiting, the pulse rate, respiratory rate, or
oxygen saturation rate between both groups at different time of
assessment, in all comparisons, We concluded that Isoflurane is a safe
alternative to sevoflurane for pediatric surgery, less complication,
smoother recovery Sevoflurane group had more side effects (agitation,
Laryngeal spasm, faster requirement for analgesia, prolong recovery.
Awakening time was surprisingly slower with sevoflurane

Jafaarmahboba@uokufa.edu.iq

INTRODUCTION

Inhalation anesthetics are the most common drugs used for the provision of general anesthesia.
Adding only a fraction of a volatile anesthetic to the inspired oxygen results in a state of
unconsciousness and amnesia. When combined with intravenous adjuvants, such as opioids and
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benzodiazepines, a balanced technique is achieved those results in analgesia, further
sedation/hypnosis, and amnesia. Inhaled anesthetics for surgical procedures are popular because of
their ease of administration and the clinician’s ability to reliably monitor their effects with both
clinical signs and end-tidal concentrations. In addition, the volatile anesthetic gases are relatively
inexpensive in terms of overall cost. Sevoflurane and isoflurane are the most popular potent inhaled
anesthetics used in adult surgical procedures Some unique differences might influence the clinician’s
selection process depending on the patient’s age, health, and the surgical procedure [1]

I[soflurane Is a halogenated methyl ethyl ether that is a clear, nonflammable liquid at room
temperature and has a high degree of pungency. It is the most potent of the volatile anesthetics in
clinical use, has great physical stability, and undergoes essentially no deterioration during storage
for up to 5 years or on exposure to sunlight. It has become the “gold standard” anesthetic since its
introduction in the 1970s. There was a brief period of controversy concerning the use of isoflurane
in patients with coronary disease because of the possibility for coronary “steal” arising from the
potent effects of isoflurane on coronary vasodilation. In clinical use, however, this has been, at most,
a rare occurrence[2]

Sevoflurane Is a sweet smelling, completely fluorinated methyl isopropyl ether The blood: gas
solubility of sevoflurane is second only to desflurane in terms of potent volatile anesthetics [3], The
blood-gas partition coefficient of sevoflurane is one-half to one-third that of isoflurane (0.69 vs.
1.38)[4], Sevoflurane is approximately half as potent as isoflurane, and some of the preservation of
potency, despite fluorination, is because of the bulky propyl side chain on the ether molecule. Its
pleasant odor, lack of pungency nonirritating to the airway, and potent Broncho dilating
characteristics make sevoflurane administration via the facemask for induction of anesthesia in both
children and adults a reasonable alternative to IV anesthetics. Sevoflurane is half as potent a coronary
vasodilator as isoflurane, but is 10 to 20 times more vulnerable to metabolism than isoflurane[5].

For Maintenance of Anesthesia

The volatile anesthetics are clearly the most popular drug used to maintain anesthesia. They are
easily administered via inhalation, they are readily titrated, they have a high safety ratio in terms of
preventing recall, and the depth of anesthesia can be quickly adjusted in a predictable way while
monitoring tissue levels via end-tidal concentrations. They are effective regardless of age or body
habitus. They have some properties that prove beneficial in the operating room, including relaxation
of skeletal muscle, preservation of cardiac output and CBF, relatively predictable recovery profiles,
and organ protection from ischemic injury. Some of the drawbacks to the use of the current volatile
anesthetics are the absence of analgesic effects, their association with postoperative nausea and
vomiting[6, 7]

Minimum Alveolar Concentration

Pharmacodynamics effects of anesthetics are based on their dosing. In the case of inhaled agents, we
describe dose as the minimum alveolar concentration or MAC. MAC is the alveolar concentration of
an anesthetic at one atmosphere (in volume %) that prevents movement in response to a surgical
stimulus in 50% of patients. It is analogous to the ED50 expressed for intravenous drugs and can be
used to compare anesthetic potency, that is, the lower the MAC the more potent the agent. Movement
to a surgical stimulus, commonly abdominal incision, has been used to establish the MAC for each
inhaled anesthetic. Manufacturer’s recommendations and clinical experience establish 1.2 to 1.3
times MAC as a dose that will often prevent patient movement during a surgical stimulus. For
example, an alveolar concentration of 1.2-1.3 MAC required to consistently prevent patient
movement during surgical stimuli (e.g., incision) in about 95% of patients (an approximation of the
ED95)8. The MAC values for sevoflurane and isoflurane are 2.05%, and 1.15%, respectively[9]

Hemodynamics
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The cardiac, vascular, and autonomic effects of the volatile anesthetics have been defined through a
number of studies carried out in human volunteers not undergoing surgery.9-13 In general, the
information from these volunteer studies has translated well to the patient population commonly
exposed to these anesthetics during elective and emergent surgeries. A common effect of the potent
volatile anesthetics has been to decrease BP in a dose-related fashion with essentially no differences
noted between the volatile anesthetics at equianesthetic concentrations[10]

Their primary mechanism to decrease BP is via a potent effect to relax vascular smooth muscle
leading to decreases in regional and systemic vascular resistance, they have only minimal effects on
cardiac output. In volunteers, sevoflurane up to about 1 MAC does not change HR while isoflurane
resultin 5% to 10% increases in HR from baseline[11,12,13]. Both desflurane and, to a lesser extent,
isoflurane has been associated isoflurane has been associated with transient and significant increases
in HR during rapid increases in the inspired concentration of this anesthetic.[13,14, 15], the
mechanism(s) underlying these transient HR surges is likely due to the relative pungency of this
anesthetic, which stimulates airway receptors to elicit a reflex tachycardial6, the tachycardia can be
lessened with opioid or a2-agonist pretreatment .[16]

Rocuronium

[s structurally similar to pancuronium and vecuronium. Because of its low potency, the high plasma
concentration achieved after bolus administration decreases rapidly, such that its duration of action
in patients with normal renal and hepatic function is determined mostly by its redistribution, and not
its elimination. Unlike vecuronium, rocuronium metabolites are minimal, with very low
neuromuscular blocking activity (17-OH rocuronium), so the risk of accumulation is minimal. In
many cases, rocuronium has replaced the use of SCh in the RSII sequence. At doses of 3.5 to 4 x ED95
(1.0 to 1.2 mg/kg), the onset rivals that of SCh, with similar intubating conditions.[17]

Similar to vecuronium, rocuronium does not cause significant hemodynamic perturbations and
releases no histamine. Allergic reactions have been documented, and the rates of anaphylaxis (in
Australia and New Zealand) are higher with rocuronium and SCh than any other NMBAs.[18-19]

[s an intermediate-duration. Because of its low potency, the high plasma concentration achieved after
bolus administration decreases rapidly, such that its duration of action in patients with normal renal
and hepatic function is determined mostly by its redistribution, and not its elimination, rocuronium
metabolites are minimal, with very low neuromuscular blocking activity (17-OH rocuronium), so the
risk of accumulation is minimal[20].

Inhalational anesthetic agents potentiate neuromuscular block (desflurane > sevoflurane >
isoflurane > halothane > nitrous oxide), likely by direct effects at the post junctional receptors. Higher
concentration (minimum alveolar concentration [MAC]) and longer agent exposure will potentiate
the neuromuscular block to a greater extent[21].

Tonsillectomy and Adenoidectomy

As important parts of the inner ring of the pharyngeal lymphatic ring, the tonsil and the adenoid are
the first immune line of defense for the upper respiratory tract of the human body. When children's
immune function is low, tonsil and adenoid tissues cause hypertrophy and chronic inflammation once
stimulated by external pathogens[22].In recent years, children with tonsil and adenoid hypertrophy
are very common , Tonsil hypertrophy leads to upper respiratory tract infection in children, and local
inflammation, thereby resulting in systemic diseases .[23]

. Untreated adenoidal hyperplasia may lead to nasopharyngeal obstruction, causing failure to thrive,
speech disorders, obligate mouth breathing, and sleep disturbances, orofacial abnormalities with a
narrowing of the upper airway, and dental abnormalities. Surgical removal of the adenoids is usually
accompanied by tonsillectomy; however, purulent adenoiditis, despite adequate medical therapy,
and recurrent otitis media with effusion secondary to adenoidal hyperplasia are improved with
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adenoidectomy alone. Tonsillectomy is one of the more commonly performed pediatric surgical
procedures.[24].

Chronic or recurrent acute tonsillitis, peritonsillar abscess, tonsillar hyperplasia, and obstructive
sleep apnea syndrome (OSAS) are the major indications for surgery. Tonsillar hyperplasia may lead
to chronic airway obstruction resulting in sleep apnea, carbon dioxide (CO2) retention, cor
pulmonale, failure to thrive, swallowing disorders, and speech abnormalities. These risks are
eliminated with removal of the tonsils. Obstruction of the oropharyngeal airway by hypertrophied
tonsils leading to apnea during sleep is an important clinical entity referred to as obstructive sleep
apnea syndrome Most children have tremendous improvement in their symptoms after
tonsillectomy[25]

The safe management of the pediatric patient undergoing surgery of the nose, and throat is
particularly challenging to the anesthesiologist. The restricted spaces in the airway of the child
require an understanding and cooperative relationship between surgeon and anesthesiologist, and
the use of specially adapted equipment suitable to these cramped areas,The goals of the anesthetic
management for tonsillectomy and adenoidectomy are to render the child unconscious, to provide
the surgeon with optimal operating conditions, to establish intravenous access to provide a route for
volume expansion and medications when necessary, and to provide rapid emergence so that the
patient is awake and able to protect the recently instrumented airway[26] .

Anesthesia is commonly induced with a volatile anesthetic agent, oxygen mask. Parental presence in
the operating room (OR) during mask induction may be helpful in the anxious unpremeditated child.
Tracheal intubation is best accomplished under deep inhalation anesthesia or aided by a short-acting
nondepolarizing muscle relaxant. Many clinicians may choose to eliminate the neuromuscular
blocking agent in favor of enhancing the depth of anesthesia with the use of propofol. Acetaminophen
can be used as part of a multimodal pain regimen to reduce opioid consumption, particularly for
patients having surgery for treatment of OSA[27].

Emergence from anesthesia should be rapid, and the child should be alert before transfer to the
recovery area. The child should be awake and able to clear blood or secretions from the oropharynx
as efficiently as possible before removal of the endotracheal tube. Maintenance of airway and
pharyngeal reflexes is essential in the prevention of aspiration, laryngospasm, and airway
obstruction. There is no difference in the incidence of airway complications on emergence between
patients who are extubated awake and those who are deeply anesthetized.[28]

The Steward Recovery30Score had been used for assessment recovery, permits a simple record of
important stages of recovery from general anesthesia.

The Simplified Post-Anesthetic Recovery Score-
Consciousness-
Awake 2

Responding to stimuli 1

Not responding 0

Respiration-

Airway Coughing on command or crying 2
Maintaining good airway 1

Airway requires maintenance 0
Movement -

Moving limbs purposefully 2
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Non-purposeful movements 1
Not moving  0[29]
Aim of study

This study is designed to compare recovery in patients receiving Sevoflurane or Isoflurane for
maintenance in pediatric patients undergo tonsillectomy with or without adenoidectomy under
Sevoflurane general anesthesia.

RESEARCH METHOD
Patients and methods

Single blinded randomized clinical trial was performed on the clinical medical records of 60 children
who underwent tonsillectomy and/or adenoidectomy and were admitted to alsader hospital from 16
October 2019 until October 2020

The study was conducted after approval of the scientific council of Anesthesia and intensive care in
Iraqi board for medical specializations Anesthesia and intensive care department, and after informed
written signed consent was obtained from parents or patients’ relatives of participant children

We compared recovery times in patients with American Society of Anesthesiologists physical status
[-II receiving sevoflurane or isoflurane for maintenance of anesthesia during surgical procedures
between 45 minute and 1 hour in duration. 30 patients received sevoflurane and 30 patients received
isoflurane

Inclusion criteria:

Children underwent tonsillectomy or adenoidectomy, ASA I-II, aged 5-15years, and Surgical
procedures between 45 minute and 1 hour in duration

Exclusion criteria:

Those with a history of inhalational anesthesia allergy, Patient refusal (father or mother), ASAIII, IV,
V, Children with congenital heart disease, and History of behavioral disorder

The data were collected by researcher through full history taking and thorough clinical examination
and follow up and the data were reported in previously prepared data collection sheet.

Study Procedure:

o All pediatric patients in both group's sevoflurane Group and Isoflurane group were prepared
to undergo elective operation. Children in the two groups were given intravenous general
anesthesia for the operation.

e Eight hours before the operation, all children were fasted.

Upon arrival at the operating room, patients were assessed by history, physical examination,

chest auscultation, IV cannula was established

The monitoring device was connected to detect the HR, NIBP and SpO2 of children.

Administered IV fluid with glucose saline according to body weight

Patients preoxygenated with 100% oxygen through a face mask before induction

At time of induction, children were intravenously given propofol 2.5mg /kg and Rocurinum

0.5 mg/kg to facilitate tracheal intubation. for maintenance Children in the sevoflurane group

given Sevoflurane 1.3% (2.6), children in Isoflurane group given 1.3% (1.5).8 Isoflurane,

Patients received mechanical ventilation, Continuous monitoring for breathing, SPO2, HR,

and the end-tidal carbon dioxide partial pressure maintained at 30-38 mmHg,,

e Acetaminophen infusion(15mg/kg) administered intravenously after induction
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e The inhalational agent switched off immediately at the end of surgery at this time patient
were ventilated manually with 100% oxygen, placed in the lateral decubitus, where done
their oral secretions were cleaned up.

e  When children had spontaneous breathing, and had spontaneous limb activity, reversal of
neuromuscular blocking with neostigmine 0.05mg / kg and atropine 0.01mg /kg

o the tracheal tube was extubated when he or she had a cough and gag reflex, swallowing,
purposeful movements

e  When children had stable vital signs, they were sent to PACU

Outcome measures:

1. Following timings were recorded; time of surgery (operation time), (Anesthesia time) time from
the start of induction till the time of turning-off inhalational agent) (Time of giving reversal
agent), (extubation time), (time of discharge to PACU) and (time spent at PACU room).

2. The incidence of Nausea and vomiting and the incidence of laryngeal spasm

Statistical analysis:

Data of the 60 patients in both groups were managed and analyzed using Microsoft Office Excel
program as a database sheet and the SPSS software version 26 as statistical package. Variables were
presented as frequencies, percentage, mean standard deviation and standard error accordingly. All
scale variables were tested for normal statistical distribution; all variables did not follow the normal
statistical distribution; hence non-parametric tests were applied in comparisons. Mann-Whitney U
test used to compare both studied groups in all scale parameters including the age, weight, duration
of anesthesia, duration of surgery, respiratory rate, pulse rate, oxygen saturation and all-time
parameters. Chi-square test used to compare frequencies of sex, age groups, Type of Surgery, Spasm
and nausea & vomiting. Pearson’s and Spearman’s bivariate correlation tests used accordingly to
assess the effect of other (independent) variables on the changes in all studied parameters the
correlation coefficient (R) values were calculated for each parameter. Level of significance (P. value)
0f 0.05 or less considered significant.

DATA ANALYSIS

There were 60 patients enrolled in this two-arm clinical trial with 30 patients at each arm, namely,
Sevoflurane and Isoflurane groups. Baseline characteristics of the studied groups were almost
matched with no significant differences in age, sex, weight or Type of Surgery performed, in all
comparisons, P. value > 0.05. From other point of view, the mean age of the patients was 9.7 + 3.2 and
10.2 £ 3.3 years in Sevoflurane and Isoflurane groups, respectively, the age ranged 5-15 years in both
groups. Females were dominant in both groups in a ratio of 2.75 to one in Sevoflurane group and 2.0
to one in Isoflurane group. Mean weight was 3.1.1 + 8.6 in Sevoflurane group and 31.5 + 7.9 kg to one
in Isoflurane group, (Table 1).

As shown in table 2, duration of surgery and anesthesia were insignificantly different between both
groups; it was 40.1 * 11 minutes and 42.7+ 8.4 minutes in Sevoflurane and Isoflurane, respectively,
(P.value > 0.05). The mean duration of anesthesia was 49.8 + 11.4 minutes in Sevoflurane and 51.4+
8.5 minutes in Isoflurane groups with no significant difference, (P. value > 0.05).

Comparison incident laryngeal spasm and Nausea and vomiting among the studied groups revealed
a significant more frequent laryngospasm in Sevoflurane group, (26.7%) compared to only 2 (6.7%)
in the Isoflurane group, (P= 0.038, significant). No significant difference in the incidence of nausea
and vomiting, (P>0.05), (Table 3)

The mean score at the time of switching off Inhalational agent (zero time) was not significantly
different between both groups, (P>0.05). At the subsequent time, it was elevated in both groups but
the difference still statistically in significant at the subsequent three checkpoints, (P> 0.05) (Table 4)
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No significant variation was found in the pulse rate, respiratory rate, or oxygen saturation rate
between both groups at different time of assessment, in all comparisons, (P>0.5, not significant),
(Tables 5, 6 & 7). As demonstrated in Table 8, the mean time from switching off inhalational agent to
giving reversal agent(0-AD) was significantly longer in Sevoflurane than Isoflurane group; 10.1 + 5.2
vs. 5.6 = 3.1, respectively, (P. value < 0.05). Conversely, the differences in the time from giving
reversal agent to extubation (AD-E), time from extubation to discharge to post anesthesia care unit
(ED) and Time from discharge at post anesthesia care unit to ward (D-D) were statistically
insignificant, (P>0.05).

Furthermore, the changes in all parameters at different assessment points were not affected by
patients characteristics, type of surgery, duration of surgery , duration of anesthesia and other
variables , the effect of these variables assessed using the bivariate correlation analysis and
correlation coefficient ( R ) values using Pearson’s and Spearman’s correlation tests accordingly,
results of the correlation analysis revealed that the changes in the studied parameters did not
affected by these variables, (P>0.05), (Table 9)

Table 1. Baseline characteristics of the studied groups

Group
Sevoflurane (n= 30) Isoflurane (n=30) | P.value
No. % No. %
Age <5 3 10.0 2 6.7
(vear) g~ 70 15 50.0 12 40.0 | 0.627 ns
11-15 12 40.0 16 533
Mean (SD*) 9.7 (3.2) 10.2 (3.3) 0.531 ns
Male 8 26.7 10 333
Sex
Female 22 73.3 20 66.7 0.778 ns
Adenoidectomy | 9 30.0 7 23.3
Type of .
Surgery Tonsillectomy 12 40.0 8 26.7 0.347 ns
Tonsillectomy &
Adenoidectomy 9 30.0 15 >0.0
Weight (kg) (mean (SD) 31.1(8.6) 31.5(7.9) 0.841 ns
SD: standard deviation of the mean

Table 2. Comparison of Durations of surgery and Anesthesia among the studied groups

Group
Variable Sevoflurane (n= 30) Isoflurane (n= 30) P. value
Mean SD Mean | SD
buration of surgery | ; 4 11.0 4277 |84 0.481 ns
(min)
Duration ~  of| 49 114 514 |85 0.557 Ns
anesthesia (min)
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Table 3. Comparison incident laryngeal spasm, Nausea, and vomiting Among the studied

Recovery from Sevoflurane Anesthesia

groups
Group
P. value
Sevoflurane (n=30) | Isoflurane (n=30)
No. % No. %
Yes 8 26.7 2 6.7

Laryngeal 0.038 sig
Spasm No 22 73.3 28 93.3%
Nausea and | Yes 10 333 8 26.7 0.573
vomiting No 20 66.7 22 73.3 Ns

Table 4. Comparison of patients’ scores at different times among the studied groups

Group

Sevoflurane (n=30) | Isoflurane (n=30) | P.value

Mean SD Mean SD
o sgng o20 o1 Joss [z | oteom
Score at giving reversal agent | 2.57 0.57 2.60 0.50 0.720 ns
Score at Extubation 4.40 0.72 4.73 1.11 0.231 ns
Zi‘;ﬁg;;t‘:f?i‘;ﬁf to Post g1 0.85 546 | 0.82 0.251 ns
SD: Standard error of the mean, ns: not significant

== Sevoflurane
—0— Isoflurane

Zero time At giving dote At extubation At Discharge to

PACU

Figure 1. Trend of change in the scores at different measuremlent time

FPACU: post anesthesia care unit
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Table 5. Comparison of pulse rate at different times among the studied groups

Group

Sevoflurane (n=30) | Isoflurane (n= 30) P. value
Parameter

Mean SD Mean SD
Perioperative  pulse  rate | 1,54 | 503 117.0 143 0.795NS
(Pulse/min)
Pulse rate at extubation time | 1,7, |15, 113.9 14.2 0.192 NS
(Pulse/min)
Pulse rate at post anesthesia | ;150 | 157 1135 12.9 0.906 NS
care unit (Pulse/min)

118 —— Sewoflurane

117 - —i— Isofluranse

116

115

113

113

112

111

Perioperative Ar extubatiomn At PACLY

Figure 2. Trend of change in the pulse rate at different measurement tume

FACLU: post anestiesia care it

Table 6. Comparison of respiratory rates at different times among the studied groups

Group
Sevoflurane (n=
Parameter 30) Isoflurane (n= 30) P.value
Mean SD Mean SD
Perloperat.lve respiratory rate 13.6 14 13.3 10 0287 ns
(breath/min)
Respiratory rate at extubation
time (breath /min) 14.1 2.3 13.5 1.3 0.280 ns
Respiratory rate at post
anesthesia care unit (breath/min) 13.7 17 133 12 0.576 ns
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14-2 1 —O—Sewvoflurane

14 - —@— Isoflurane

138 4
136 4
13.4 — - S—
13.2 4

1z 4

iz8 T T 1
Pericperative At extubation At PACU

Figure 3. Trend of change in the respiratory rate at different measurement time

PACU: post anesthesia care unit

Table 7. Comparison of Saturation of 02 at different times among the studied groups

Group
Parameter Sevoflurane (n= 30) ;s(;))ﬂurane (n= P. value
Mean SD Mean SD
Perioperative Saturation of
02 (%) 99.8 0.4 99.7 0.6 0.457 ns
Saturation of 02 at
extubation time (%) 97.2 2.5 97.9 2.1 0.277 ns
Saturation of 02 at post
anesthesia care unit (%) 97.8 1.6 97.7 1.4 0.721 ns
100 - == Sevoflurane
98.5 4 —@— Isoflurane
99 -
585 +
98 +
975 +
97 +
36.5
96
855 T T 1
Perioperative At extubation At PACU

Figure 4. Trend of change in the Saturation of O2 at different measurement time

PACU: post anesthesia cave unit
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Recovery from Sevoflurane Anesthesia

Table 8. Comparison of time from switching off inhalational anesthesia, giving reversal

agent, extubation, discharge to post anesthesia care unit to the discharge to ward

Group
Sevoflurane (n= 30) Isoflurane (n=30) | P.value
Mean SD Mean SD
Time from switching off
inhalational agent to reversal | 10.1 5.2 5.6 31 0.002 sig
agent(0-AD)
Time from reversal agent to
extubation (AD-E) 29 L6 2.9 L6 NS
Time from extubation to 0.647
discharge to post anesthesia | 3.7 2.4 4.7 2.8
care unit (ED) NS
Time from discharge at post 0.380
anesthesia care unit to ward | 13.1 4.6 12.4 5.2
(D-D) NS

13 - H Isoflurans

10

o-AD

M Sewvoflurans

Figure 5. Bar chart showing timme from switching off inhalational anesthesia (0-
AT, giving antidote (AIDD-E). extubation to discharge (EDY). discharge to post
anesthesia care umit to the discharge to ward (D-13)

Table 9. Matrix of Correlation between independent variables and changes in scores, vital
signs and timing

.| Change in | Change | Change in | Change
. - Change in . ) . )
Variable Statistics respiratory | in pulse | Saturation | in
score .
rate rate of 02 Time
R 0.104 0.118 0.183 0.088 0.184
Age
P. value 0.428 0.160 0.161 0.504 0.159
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R 0.094 0.027 0.160 0.095 0.189
Gender
P. value 0.475 0.836 0.222 0.471 0.147
R 0.223 0.130 0.105 0.125 121
Weight
(kg)
P. value 0.089 0.321 0.427 0.341 0.130
R 0.168 0.057 0.11 0.002 0.003
Duration
of surgery
P. value 0.200 0.667 0.460 0.988 0.980
R 0.003 0.127 0.015 0.030 0.109
Type  of
Surgery
P. value 0.981 0.333 0.908 0.823 0.406
Duration R 0.112 0.111 0.033 0.084 0.102
of
anesthesia P. value 0.392 0.397 0.620 0.523 0.438
R 0.121 0.135 0.033 0.080 0.171
Spasm
P. value 0.358 0.304 0.801 0.544 0.192
Nausea R 0.088 0.066 0.140 0.078 0.04
and
vomiting | p yajye 0.452 0.617 0.285 0.554 0.545
DISCUSSION

The blood-gas partition coefficient of sevoflurane is lesser than that of isoflurane or other volatile
anesthetics with the exception of deflurane,31.32.33 this property should permit rapid induction of
and emergence from anesthesia.so we will discuss the recovery between two groups the less soluble
sevoflurane, and the more soluble Isoflurane.)

In our result the mean time from switching off inhalational agent to giving the reversal agent(0-AD)
was significantly longer in Sevoflurane than Isoflurane group, (P. value < 0.05).

Our study and result aligned with this study 34 by C L Chiu et al. that found the recovery time was
faster in the isoflurane group than sevoflurane

In other study by Morio M et al.35in a multi-hospital clinical study in Japan, comparing sevoflurane
anesthesia with enflurane anesthesia, showed that emergence from sevoflurane anesthesia is not
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faster than enflurane anesthesia. Saito Set al36 in his study on Japanese patients also showed that
emergence from sevoflurane anesthesia is not faster than enflurane anesthesia. They suggested that
although the rapidity of recovery is partly due to low blood gas partition coefficient, solubility of
volatile anesthetics in the tissue especially the brain might also have a strong influence. The lower
tissue solubility mediates a more rapid recovery by two mechanisms37. First, the brain time constant
will be shorter. Second, the elimination from the body will be more rapid. The tissue/blood partition
coefficient of sevoflurane (1.7)37 has been shown to be similar to enflurane (1.7)36 but higher than
isoflurane (1.57)37, this may explain the delayed emergence of patients receiving sevoflurane
anesthesia as compared to isoflurane anesthesia. We postulate that the tissue/blood solubility is a
more important factor than blood gas solubility in predicting speed of recovery when the duration
of anesthesia is short. However further studies would need to be conducted to evaluate this
hypothesis

While this study by Joaquin et al.38, and other by Thomas J. et al 39 and Dinesh et al.40 approves
more rapid emergence with sevoflurane than with isoflurane p value was significant

other study found isoflurane rapid than sevoflurane using the same MAC41 done by Darrell W et al.,
the study, demonstrated a significant difference in the apparent potency of rocuronium during
anesthesia of sevoflurane compared with isoflurane. In addition, the duration of action of a bolus
dose of rocuronium 0.6 mg/kg was significantly prolonged with sevoflurane suggest that, under
usual clinical conditions, the effects of rocuronium are prolonged during sevoflurane anesthesia. The
prolongation of the effect of rocuronium during sevoflurane anesthesia is probably caused by a faster
and more complete equilibrium among the end-tidal, blood, and muscle concentrations of
sevoflurane because of its smaller muscle-gas partition coefficient, resulting in an increased duration
of action and slower recovery,41

Another possible reason for the difference observed between the sevoflurane and isoflurane groups
is the effect of the two anesthetics on hepatic blood flow, because amino steroid muscle relaxants are
taken up by the liver. However, the evidence about such effects is not conclusive. Kobayashi et al.42
suggested that isoflurane increases the hepatic blood flow, whereas it remains unchanged with
sevoflurane, the study by Kanaya et al.43

In the same study Dinesh et al.40 there is a statistically significant difference in the discharge time
after extubation between the isoflurane and sevoflurane groups with earlier discharge in the
sevoflurane group compared to isoflurane group to PACU, However, this earlier discharge did not
translate into earlier discharge from PACU for the sevoflurane group (P value=0.08.40

While in our study no significant difference in both times after extubation and in PACU

-HR and RR, spo2 were Comparison between the two groups did not reveal a statistically significant
difference, P value >0.05.40 similar to our study

Incidence of nausea and vomiting not significant in both groups by study of Thomas J. et al39, Nausea
was noted in both the isoflurane and sevoflurane groups all were mild and none required treatment
with any antiemetic drugs. 33% and 26%, while the study of C L Chiu et al. Incidence was 10%34

Vomiting was not observed in any patients resemble to this study by C L Chiu et al 34

Incidence of laryngeal spasm was significant, more frequent in Sevoflurane group, (26.7%)
compared to only 2 (6.7%) in the Isoflurane group, (P= 0.038, significant). Compared to by study
Mark H. et al.44 similar results were found

Our different results could have been attributed to the fact that we had a smaller sample. Our sample
was set at 60. We considered this enough to identify any clinically significant difference between the
agents. However, with a larger sample, some statistical difference might become apparent,
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At the end of our research it's better to use good analgesia like opioid 44perioperative or with
induction with sevoflurane to decrease the agitation and laryngeal spasm post op. and permit
smoother recovery and to decrease early requirement to analgesia post op.

FINDINGS AND RECOMMENDATIONS

The findings of the study; it can be concluded: that Isoflurane had faster emergence than sevoflurane
after switching off the vaporizer More side effects related with sevoflurane if using alone as
maintenance agent like agitation, laryngeal spasm, faster requirement for analgesia, prolong
recovery Use adjuvant drug with inhalational agent like (midazolam, opioid)
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