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Background: Introduction of sevoflurane and desflurane had eased anaesthetic choices for maintenance of deaeesthesia in
neurosurgical cases after isoflurane. Aims: To campemergence characteristics, intraoperative hdgmaonic and intraoperative brain
relaxation between isoflurane, sevoflurane andldesfe in patients undergoing elective supratealtarfaniotomy. Settings and Design:
Randomized, prospective and comparative stuslybjects and Methods:In this study, recruited patients were randomlpadted in three
groups. Groups I, S, and D received Isofluranepfierane and desflurane in MAC (0.8-1.2) during m@nance of general anesthesia after
endotracheal intubation till skin closure. Emergetime, extubation time, perioperative hypertensind intraoperative brain relaxation were
compared between 3 groups across different timegeBtatistical Analysis: Mean and standard deviati@reacalculated. Test of analysis
between two groups was done by t-test and amoeg tmoups by analysis of variance, and then P wedsecalculatedResults:Significantly
lesser emergence time and extubation time was fouigdoup D compared to group | and group S (7.5B%%s 15.10+1.74 vs 10.50+1.19
and 10.87+1.961 vs 18.20+1.92 vs 14.00+2.068).derte of emergence hypertension and post-operedirglication were found to be
similar among 3 group£onclusion: It is concluded that although all 3 inhalationaéatg can be used in patients undergoing supraiaintor
surgeries, desflurane has added advantage of fasteoperative recovery and emergence charaatsrist
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Isoflurane is commonly used volatile agent for nei@ance

Introduction during general anesthesia in India and considered a
appropriate anesthetic for intracranial surgerieg tb its

The practice of neuroanesthesia is continuouslyaacing. better effect on cerebral physiology as well as Itveered

With increasing incidence of supratentorial spaceupying cost compared with the other inhalational anestkgtf!

lesion, the rate of craniotomies for these lesimsalso Introduction of less soluble agents like sevofl@raand

increasing. The ideal anesthetic agent for thegsgesies desflurane had increased anaesthetic choices fiotenance
should preserve cerebral hemodynamics and prowga r  of general anesthesia in neurosurgical cases.

emergence to facilitate the early detection of gostative There are numerous studies comparing isofluranen wit
deficit.™? desflurane or isoflurane with sevoflurane and sevahe
Inhalational volatile agents are commonly used for with desflurane in neurosurgical patients. Thera isingle
maintaining general anesthesia in these operatitues to study comparing isoflurane, sevoflurane and desflarin
their ease of administration, the availability ofdeidal paediatric  patients  undergoing  neurosurgery  for
monitoring and predictable intra-operative and wecp supratentorial surgery.

characteristics. Older agents like halothane weeda@ated The present study was carried out to assess angdazerthe
with greater alteration in cerebral physiology drave been effects of Isoflurane, sevoflurane and desflurane o
superseded by newer agents like isoflurane, senasfbuand hemodynamics, intraoperative brain relaxation and
desflurane. emergence characteristics (emergence time, extubttne,
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post-operative nausea and vomiting,
hypertension) in adult patients undergoing elective
supratentorial craniotomy for space occupying lesiod to
find ideal anesthetic agent among three for suptatil
surgeries.

Subjects and Methods

The present study entitled “Comparative evaluatietween
Isoflurane, Sevoflurane and Desflurane in patients
undergoing elective supratentorial craniotomy fqrace
occupying lesion” was conducted at the Departmeint o
Anesthesiology and Critical care Medicine (Dr. Ram
Manohar Lohia Institute of Medical sciences), didey care
hospital & research Centre for period of 1.5 yeé&thical
approval for this study (Ethical Committee N° 55/Mgas
provided by the Ethical Committee of KGMU univeysidr
RMLIMS hospitals, lucknow, India (Chairperson Prdb.
Malviya)) on 11 march 2016 . Informed consent was
obtained from each patient prior to inclusion ithe study
with choice to withdraw from the study at any timéthout
giving any reason and without impact on treatmeht.
register was kept of all patients evaluated folusion and
of patient who chose to withdraw from the studye Etudy
included 90 patients with American Society
Anaesthesiologists (ASA) status | and Il of eiteex in the

of

and emergencepatients were shifted to operating room. In operatheatre

multichannel physiologic parameters were attachedNon-
invasive blood pressure (NIBP), Pulse Oximetry,
Electrocardiogram (ECG) and 18g intravenous acoess
taken. Patients were premedicated with Midazolam
(.05mg/kg) i.v. and Fentanyl (2-3 mcg/kg) i.v. Gele
anaesthesia was induced with thiopentone (3-5 mg/kg

till loss of eyelash reflex and vecuronium (0.1ngg/kv. was
given to facilitate tracheal intubation. Central nvas
cannulation with 7fr CVP catheter in right interjabular
vein and arterial (radial) cannulation with 22gravenous
catheter were performed following tracheal intubrati
Temperature monitoring was done using nasopharyngea
probe and urine output was monitored hourly follogvi
Foley's catheterization. Mechanical ventilation veajusted

to achieve a PaCO2 of 30 £ 2 mm Hg and the inhaled
anaesthetic concentration was adjusted to obtainanum
alveolar concentration (MAC) between 0.8 and 1l €nd-
tidal concentrations of the volatile anaestheticsl dahe
ETCO2 were monitored continuously. After achieviag
steady anaesthetic state, fresh gas flow rate vastamned

at 2L/min. Intermittent boluses of vecuronium (G.01
0.02mg/kg) i.v. were given as and when required.
Dexamethasone 8mg i.v and antibiotics were given as
required by the surgical procedure. Before pin riti@e,

age group of 20-60 years and Glasgow coma score >12Skull pin sites were infiltrated with 2% lignocaiselution

undergoing supratentorial craniotomy for space pyging
lesion. Patients with the following conditions wenecluded
from the study: Patient refusal to give consentAAfBysical
status 3 & 4 , Age<20 and >60 years either sexs@ala
coma score <12, patient with heart disease, hypside,
diabetes mellitus, COPD, hepatic and renal dysfangct
patients who had surgery related complications Vikscular
injury, massive intraoperative bleeding or injury vital
structures necessitating elective postoperative har@cal
ventilation and patients with previous cranial suyg
The primary outcome measures were:
characteristics in term of- Emergence time (definsdime
elapsing from end of anaesthesia until patientevedle to
open their eyes), Tracheal Extubation Time (definedime
elapsing from discontinuation of inhalational arthetcs to
extubation after spontaneous ventilation), Emergenc
hypertension, Post-operative nausea and vomitimgesng
and awareness. Secondary outcomes were-, Intrdivgera
brain relaxation, Intraoperative Haemodynamic Heart
rate (HR) and Mean Arterial pressure (MAP).

Sample size was estimated based on mean extulbatierof
15.2 minutes with sevoflurane and 11.3 minutes with
desflurane in a recent stulyTo detect a 25% decrease in
extubation time with standard deviation (S.D.) 05,3the
calculated sample size was 22 per group at a poiv@0%
and confidence interval of 95% with an effect sifd..1. To
have adequate power of study despite possible dtspand
exclusion because of surgical reasons, the sangsewsas
increased to 30 patients per group. Using commeénerated
randomization list, the patients were randomly cdted to
one of the 3 groups of 30 each.

Group I: Isoflurane +oxygen and air [50%: 50%]

Group S: Sevoflurane+ oxygen and air [50%: 50%]

Group D: Desflurane + oxygen and air [50%: 50%]

After taking 18g intravenous access in preoperatygen, all
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and fentanyl 1mcg/kg i.v. and propofol 0.5mg/kg ivere
given accordingly. Starting with skin incision, nméol (0.5
g/kg) i.v. was administered over a period of 20r8Autes.
After dural opening, the attending neurosurgeonp wias
blinded to the study groups, assessed the braidittmmon a
3-point scale:

1. Perfectly relaxed,

2. Satisfactory relaxation,

3. Tight brain.

Intervention like change in position, further retioc of

Emergence PaCO2, additional mannitol or furosemide was uradken

when brain condition was of grade 3.

Heart rate (HR) and Mean arterial blood pressuré\RM
were recorded as baseline (before anaesthesia tioc
immediately after intubation and subsequently at 3
interval till the time of tapering the inhalationalgents.
Thereafter, vitals were recorded immediately aftacheal
extubation and then at 15 min interval till 1hrldeing
surgery.

MAP >20% above baseline and or HR >100/min or >20%
above baseline was treated with increasing theired
concentration of isoflurane, sevoflurane or desfhgr upto
1.2 MAC followed by fentanyl 0.5-1 mcg/kg i.v bojus
propofol 0.5 mg/kg slow intravenous (IV) bolus atiten
labetalol (5 mg increments) if required. DecreasMAP to
<20% below the baseline value was treated by dsitrgthe
inhaled anaesthetic agents up to the level of 0ACMnd
bolus of IV fluids. Failure of blood pressure respe to
those agents was managed with administration
mephentermine (5mg Increments). Bradycardia (agel:f
by HR <40/min for>1min) was managed with atropine
(0.6mg i.v. bolus till max of 3mg i.v.). Normal bpd
temperature was maintained using a forced-air wagmi
blanket. All patients received ondansetron (0.1 kagi.v.
and paracetamol (15mg/kg) i.v. 30 minutes befard ef

of
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surgery. Isoflurane, Sevoflurane and Desflurane tapered
at the beginning of skin suturing and stopped affidn
dressing. Neuromuscular blockade was
neostigmine 0.05 mg/kg i.v. and glycopyrrolate ®@lkg

i.v. The trachea was extubated after checking amtequ
reversal of neuromuscular blockade, return of spuenus
respiration, maintenance of adequate oxygen sauran
the pulse oximeter and when the patient followethmands.
MAP >20% above baseline during emergence wereetleat
with injection labetalol (5 mg increments). All mits were
shifted to post anesthesia care unit after trachabation.
Patients were observed for 1h for monitoring of
postoperative complications like Post-operative seauand
vomiting, emergence agitation and shivering. Emecge
hypertension was also noted. All the patients were
interviewed on the second postoperative day forremess
during anesthesia using the modified Brice intam/fé

Statistical Analysis
Data obtained from the patients under study wererded in

a standard Performa. The parametric data were exguleas
mean = standard deviation. Test for analysis amihmge
groups was done by analysis of variance (ANOVA) for
quantitative and Chi-square test for qualitativetada
Comparison between two groups was done by t-tesB A
value of <0.05 was considered statistically siguifit and a

P > 0.05 was not considered statistically signiftca

Results

Table 1: Demographics an Intraoperative Data

Parameter Isofluran | Sevoflura | Desflura | P
e (h=30) ne (=30) | ne
(n=30)
Age (years) 38.37+11 32.67+10.5| 36.13+10. | 0.1
56 8 85 3
Sex (male/female) 17/13 14/16 15/15 07
3
ASA class (I/11) 21/9 19/1 20/10 0.9
4
Tumour type| 2/21/7 0/20/10 2/20/8 0.8
(astrocyte/glioma/meningi 1
oma)
Duration of anaesthesipn3.32+1.04 | 3.14+1.14 3.11+1.1¢ 0.6
(h) 0
Intravenous fluids infused 3.15+0.80 | 3.14+0.97 3.32+0.7 0./
L) 0
Estimated blood loss (L) 0.39+0.19 0.41+0.21L 0.40%0( 0.9
4
Urine output (L) 1.12+0.67| 0.94+0.65 1.10+0.70 Q5
8
Values expressed as mean+SD/number of patientsst8Bdard deviation

Ninety patients undergoing surgery for suprateatdtimour

groups, p values were found similar across diffetame
periods with increase at time of intubation, pisanion and

reversed with extubation. Overall there was no significant diéfece found

among three groups. [Figure 2]. The emergence tirag
longest in group | and shortest in group D (15.1024 min

vs 10.50% 1.19 min vs 7.53 £ 2.11 min). The diffexe in
emergence time among 3 groups was highly significatn

p value 0.001 [Table 2]. Similarly the extubatiome was
shorter in Group D when compared to group S andmto
(10.87 £ 1.96 min vs 14.00 + 2.06 min vs 18.20 21n8in).
The difference in extubation time among 3 groupss wa
highly significant with p value 0.001[Table 2]. Asdged by
operating Neurosurgeon intraoperative brain relaratvas
comparable among 3 groups. 22(73.3%) patient in the
desflurane group has grade 1 brain swelling compao 16
(53.3%) patients in isoflurane group and 19 (63.p#t)ents

in sevoflurane group. However with p value 0.270
statistically insignificant difference was found amg groups

in brain relaxation grading [Table 3]. The incidenof
postoperative complications was comparable amorg th
three groups [Table 4]. 13 patients in desflurared h
emergence hypertension comparable to 9 patients
sevoflurane and 8 patients in isoflurane groupsiéNof the
patients in the three groups had any incidencenafr@ness
under anaesthesia [Table 4].

in
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Figure 1. Data of heart rate at different stages oftudy period.
#P < 0.05, comparing three groups at various timegints
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Figure 2: Data of MAP (intraoperative) comparing three groups

resection between March 2016 and August 2017 were at various time points

enrolled in the study. The demographic profileataturation
of anaesthesia and intraoperative data were cofbleara
the three groups |[Table 1]. The Heart Rate both
intraoperatively and post extubation was found ¢ohigher
in isoflurane group compared to that in sevoflurgneup
and desflurane group. However the differences invtRe
found to be statistically insignificant among grewgzross all
time periods [Figure 1]. After comparing MAP amotige
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MAP (mmHg)- Post operative
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Figure 3: Data of MAP (Postoperative) comparing thee groups
at various time point

Table 2: Emergence And Extubation Time Among 3 Grops

Parameter GROUP-| GROUP-S GROUP-D p-
value

Emergence 15.10+1.74 10.50+1.19 7.53+2.11 0.001

time(min)

Extubation 18.20+1.92 14.00+2.068  10.87+1.961| 0.001

time(min)

(MeanzSD)

Values expressed as mean+SD/number of patientsstdBdard deviation

Table 3: Intraoperative Brain Relaxation Grade Amorg 3

Groups
Brain Group P Value
Grade GROUP | GROUP s GROUP D
1 16 19 22 0.27
2 10 9 8
3 4 2 0
Table 4: Incidence of Post-operative complicationni different
groups
Complicatio Group P
n Group | Group S Group D | value
(Isoflurane) | (Sevoflurane) | (Desfluran
e)
PONV 2 0 2 0.35
Agitation 0 3 2 0.22
Shivering 6 8 7 0.83
Emergence 8 9 13 0.35
HTN
Convulsion 0 2 2 0.3¢
Awareness 0 0 0*

Values are meantSD/numbers, *unable to assesserpatient due to motor aphasia,
PONV: Postoperative nausea and vomiting,

Discussion

The search for an ideal anaesthetic agent, whitflisfthe
neuroanaesthetic goal, has now ushered us intoran e
whereby sevoflurane and desflurane have gained|gatyu
[Table 1] shows demographic comparison and intresdjwe
characteristics among 3 groups. This was found ¢o b
comparable, thereby removing any confounding effect
Maintaining stable haemodynamic during surgery is a
important part of the neuroanesthesia practice. 2dients
had similar haemodynamic profile with the use ofeéh
agents at most of the observations during the spetiod.
Isoflurane had a greater influence on the HR in study,
which is analogous to a multicentre trial wherebgflurane
use was associated with significant higher FilGhoneim et

al® compared isoflurane, sevoflurane and desflurane in
paediatrics patients and found comparable HR andnme
blood pressure in all 3 groups. Karamehmet Yildial & in
there study Comparison of 1 Minimum Alveolar
Concentration Desflurane and 1 Minimum Alveolar
Concentration Isoflurane Anaesthesia in patientdetgoing
Craniotomy for Supratentorial Lesions in 70 pasefdund

no significant difference in HR between the 2 gmupubey

et al®” concluded that in patients undergoing elective
supratentorial craniotomy both sevoflurane and Idesfe
had similar intra-operative brain  condition and
hemodynamics. Priska et . compared propofol,
sevoflurane and desflurane in 75 adult patientgddd/in 3
groups undergoing elective craniotomy for supraeal
tumours and found that the mean arterial blood sores
during anaesthesia was comparable among the groups.

No remarkable tachycardia or hypertension coulddiected
during the administration of the inhalational arthescs in
the current study. These findings are most likellated to
the relative stability of the end-tidal anaesthetic
concentration throughout the surgery and the samelbus
repetition of both fentanyl and muscle relaxanbtighout
the anaesthesia. Cahalan ef"3lstudied heart rate (HR)
response to enflurane, halothane, and isoflurare the
effects of narcotics on this response in 81 heafthtyents
scheduled for elective surgery and concluded thadr p
administration of morphine or concurrent administra of
fentanyl may significantly decrease HR when useth wi
inhalational anaesthetics in clinical settings.

Rapid awakening after craniotomy with general atheessa
help in an early diagnosis of postoperative neuwiclo
complications which is essential to limit potersial
devastating consequences and improve patient oetcom
our study we found significantly lesser emergencel a
extubation time in desflurane group when compared t
isoflurane and sevoflurane group. Desflurane hashimod-
gas and tissue-blood patrtition coefficients leadimg more
rapid wash in and wash-out when compared with other
volatile anaesthetidd’ Based on this pharmacokinetic
properties of desflurane, recovery times were assuta be
faster, and our results approved this hypothesislf & al*®
studied 20 infants undergoing general anaesthesia f
pyloromyotomy with either desflurane or isoflurarmad
reached to similar results; they observed that @pprately
twice the speed of recovery was elicited with desthe
anaesthesia when compared with isoflurane. Heaatraif'®!
observed a significantly faster time to extubatiaye
opening and orientation with desflurane than sewafie
after various surgeries. Nathanson ét’ateported the mean
emergence time (4.8 £ 2.4 vs. 7.8 £ 3.8 min) artdhation
time (5.1 £ 2.2 vs. 8.2 + 4.2 min) to be signifidgress with
desflurane as compared to sevoflurane in outpasi@mferies
but the recovery of cognitive function and discleatgnes
from the hospital were similar between the two. their
study on neurosurgical patients, Magni et*®lreported
similar emergence time (12.2 £ 4.9 min vs. 10.8.2 min
with p=0.32) but longer tracheal extubation tim8.21+ 2.3
min vs. 11.3 + 3.9 min, p<0.001) and recovery tifh2.4 +
7.7 min vs. 1.3 £+ 3.9 min, p<0.001) in the sevathe
compared to the desflurane group. Gauthier et[1#l]
reported that the emergence time, extubation timd

W  Academia Anesthesiologica International | Volumé &sue 2 | July-December 2018




Dulbiey et al: Elective Supratentorial Cranictemy for Space Occupying Lesion

orientation time was shorter in sevoflurane groompared
to isoflurane group in neurosurgical patients.
Thus our results are similar to above studies. cAlgh

reducing isoflurane gradually towards the end o€ th

operation may reduce the time-to-extubation andrgemee,
the quality of recovery is different for the thregents,
particularly with regard to the psychomotor funatio

Conclusion

In this study, it can be concluded that although &l
inhalational agents isoflurane, sevoflurane andflaese
can be used in patients undergoing supratentauigesies,
desflurane has added advantage of faster postiomera
recovery and intraoperative brain relaxation ancrg@nce

Although the quality of recovery was not determirnedur
study, patients who received desflurane were miere a

characteristics.
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