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Background: Desflurane had increased anaesthetic armamentésiumaintenance of general anesthesia in neuraslrgases. Few studies
have compared isoflurane and desflurane for patiendergoing elective supratentorial craniotomyngi The aim of this study is to compare
emergence characteristics, intraoperative haemadignand intraoperative brain relaxation betweerflisane and desflurane in patients
undergoing craniotomy for supratentorial lesionstti8gs and Design: Prospective randomized and acatipe study. Subjects and
Methods: In this study, patients were randomly allocatetinn groups. Groups | and D received Isoflurane @esflurane in MAC (0.8-1.2)
during maintenance of general anesthesia afterterah®al intubation till skin closure. Emergencmej Extubation time, perioperative
hypertension and intraoperative brain relaxatios wampared between 2 groups across different teneg Statistical Analysis: Mean and
standard deviation were calculated. Test of amalpgtween two groups was done by t-test and themll®e was calculatedresults:
Significantly lesser emergence time and extubatiore in group D compared to group | (7.53+2.11 #10+1.7 and 10.87+1.961 vs
18.20£1.92). Perioperative haemodynamics were gmmomparable between both groups. Intraoperativa@nbrelaxation was also
comparable between 2 groups with more patientsesfldrane group having grade 1 relaxation. Inciédeatemergence hypertension and
post-operative complication were also similar withgroups.Conclusion: It is concluded from the study that both inhalatilbmagents
isoflurane and desflurane can be used in patiemgengoing supratentorial surgeries, desfluranealdded advantage of faster post-operative
recovery and intraoperative brain relaxation anérgence characteristics.
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Introduction of desflurane has changed neuroansisthe

Introduction practice. With its low blood gas partition coefént,
desflurane provide rapid induction and recovery.t Bu
Neuroanesthesia practice is continuously evolvilgth desflurane is often criticized in neurosurgery due its
increasing incidence of brain tumours in last fegcates, cerebral vasodilating property. Cerebral vasodiaaand
surgery rates for these lesions are also increaduiepl increase in intracranial pressure (ICP) by desfieraas been
neuroanesthetic agents for these procedures must ha reported in various animal and human stufffemspite of
following characteristics:- reduction of cerebrattabolism, widespread use of isoflurane and desflurane, sutiiectly
neuroprotection, hemodynamic stability, preservatiof comparing these two drugs in supratentorial suegedre
cerebral autoregulation, only mild effect on inteual scare. Therefore we planned to conduct this stodyipare
pressure (ICP), and fast patient recovéty. Emergence characteristics, intraoperative haemauinand

Volatile anesthetics agents are commonly used for intraoperative brain relaxation between isofluraned
maintaining general anesthesia in craniotomiedlusme is desflurane in patient undergoing elective supratéait
most commonly used volatile anesthetics agent daland craniotomy for space occupying lesion.

considered an appropriate anesthetic for intraatani

surgeries due to its better effect on cerebral iolygy as Subjects and Methods

well as the lowered cost compared with the othlealetional

anesthetic&4 The present study entitled “A Comparison evaluatin

emergence characteristics, intraoperative haemaodigsa
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and intraoperative brain relaxation between isafig and
desflurane in patients undergoing craniotomy
supratentorial lesions” was conducted at the Deapaat of
Anesthesiology and Critical care Medicine (Dr. Ram
Manohar Lohia Institute of Medical sciences), didey care
hospital & research Centre for period of 1 yearthidal
committee approval was taken from the instituteicath
committee (IEC- 55/15). Informed consent was oledin
from each patient prior to inclusion into the stu@yregister
was kept of all patients evaluated for inclusiod ah patient
who chose to withdraw from the study. The studyuded
60 patients with American Society of Anaesthesimitsy
(ASA) status | and Il of either sex in the age gratf 20—60
years and Glasgow coma score >12
supratentorial craniotomy for space occupying lesio
Patients with the following conditions were exclddieom
the study: Patient refusal to give consent, ASA sitgl
status 3 & 4 , Age<20 and >60 years either sexsgaa
coma score <12, patient with heart disease, hypsds,
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 sugg
The primary outcome measures were:
characteristics in term of- Emergence time (definsdime
elapsing from end of anaesthesia until patientevatile 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).

Using computer generated randomization list, 60eptt
were randomly allocated to one of the 2 groupsCoéach.
Group I: Isoflurane + oxygen and air [50%:50%]

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

for

After taking 18g intravenous access in pre-opegativom,
patients were shifted to operation theatre (OT). O
multichannel physiologic parameters were then htddike
Non-invasive blood pressure (NIBP), Pulse Oximetry,
Electrocardiogram (ECG). Patients were premedicaiital
Midazolam (.05mg/kg) i.v. and Fentanyl (2-3 mcg/kg).
General anaesthesia was induced with Propofol 2-2.
mg/kg) i.v. till loss of verbal response and vecuon
(0.1mgl/kg) i.v. was given to facilitate tracheatuipation.
Central venous cannulation with 7fr CVP catheteright
internal jugular vein and arterial (radial) canrigia with
22g intravenous catheter were performed followiragheal
intubation. Temperature monitoring was done using
nasopharyngeal probe and urine output was monitooedy
following Foley’s catheterization. Mechanical véaition
was adjusted to achieve a PaCO2 of 30 £ 2 mm Hgtlead
inhaled anaesthetic concentration was adjustedbtairo a
minimum alveolar concentration (MAC) between 0.8 an
1.2. The end-tidal concentrations of the volatiaesthetics
and the ETCO2 were monitored continuously. After
achieving a steady anaesthetic state, fresh gasrite was
maintained at 1L/min. Intermittent boluses of veruum
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(0.01-0.02mg/kg) i.v. were given as and when reglir
Dexamethasone 8mg i.v and antibiotics were given as
required by the surgical procedure. Before pin riti@e,
Skull pin sites were infiltrated with 2% lignocaiselution
and fentanyl 1mcg/kg i.v. and propofol 0.5mg/kg were
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 neurosurgeon, wb
was blinded to the study groups, assessed the brain
condition on a 3-point scale:

1. Perfectly relaxed,

2. Satisfactory relaxation,

undergoing 3. Tight brain.

Intervention like change in position, further retioc of
PaCO2, additional mannitol or furosemide was uraden
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 inhalationagents.
Thereafter, vitals were recorded immediately aftacheal
extubation and then at 15 min interval till 1hrldeing

Emergence surgery.

MAP >20% above baseline and or HR >100/min or%20
above baseline was treated with increasing theiried
concentration of isoflurane and desflurane upto MIRC,
followed by fentanyl 0.5-1 mcg/kg i.v bolus, propbf0.5
mg/kg slow intravenous (IV) bolus and then labdtéiomg
increments) if required. Decrease of MAP to <20%oWwe
the baseline value was treated by decreasing theled
anaesthetic agents up to the level of 0.8 MAC aoldsbof

IV fluids. Failure of blood pressure response tosthagents
was managed with administration of mephenterminmag(5
Increments). Bradycardia (as defined by HR <40/min
for>1min) was managed with atropine (0.6mg i.v.usotill
max of 3mg i.v.). Normal body temperature was neaired
using a forced-air warming blanket. All patientcewed
ondansetron (0.1 mg/kg) i.v. and paracetamol (1kg)glv.

30 minutes before end of surgery. Isoflurane ansfiDeane
was tapered at the beginning of skin suturing aogped
after skin dressing. Neuromuscular blockade warssd
with neostigmine 0.05 mg/kg i.v. and glycopyrrolate
0.01mg/kg i.v. The trachea was extubated aftea¢@guate
reversal of neuromuscular blockade, (b) return
spontaneous respiration, (¢) maintenance of adequatgen
saturation on the pulse oximeter and (d) when thigept
followed commands. MAP >20% above baseline during
emergence were treated with injection labetalol nfg
increments). All patients were shifted to ICU afteacheal
extubation. Patients were observed for 1h for nooimgy 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 intem/fé

of

Statistical Analysis
We intended to include minimum 50 patients in dudg as

per study by Paul et l. to have a statistical power of
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>80%.Data obtained from the patients under study wa
recorded in a standard Performa. The parametriz date

expressed as mean * standard deviation. Test falysas

among two groups was done by analysis of studtssttfor
quantitative and Chi-square test for qualitativaadaA P

value of <0.05 was considered statistically sigwifit and a

P > 0.05 was not considered statistically signiftca

Results

Enrolment

Assessed for eligibility (n=84)

Excluded (n=24 )

+ Not meeting inclusion criteria (n=20 )

« Declined to participate (n=4 )
« Other reasons (n=0 )

Randomized (n=60)

l

Isoflurane group (n=30)

Allocation

l

B

Desflurane group (n=30)

o |

Analysed (n=30 )

+ Excluded from analysis (n=0 )

1

+ Excluded from analysis (n=0 )

Analysed (n=30 )

Figure 1: Consort flow diagram of study

Table 1: Demographic and intraoperative Data
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Figure 2: Heart Rate comparison between 2 groups &uss
different time periods
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Figure 3- Mean Arterial pressure comparison betweer2 groups
across different time periods

Parameter Isoflurane | Desflurane | P
(n=30) (n=30)
Age (years) 34.37+11.56 35.13+10.85 0.2
Sex (male/femalt 16/1¢4 17/1% 0.5
ASA class (I/IL 22/¢€ 21/¢ 0.64
Tumour type 0/23/7 1/21/9 0.71]
(astrocyte/glioma/meningioma)
Duration of anaesthesia (h) 3.46+1.04 3.35+1.16 60.4
Intravenous fluids infused (L) 3.25+0.80 3.22+0.73] 0.39
Estimated blood loss (L) 0.39+0.19 0.40+0.15 0{82
Urine output (L) 1.12+0.67 1.10+0.70 0.38
Values expressed as mean+SD/number of patientsst&8bdard deviation
Table 2: Emergence and Extubation time among 3 grqas
Parameter GROUP-I GROUP-D p-value
Emergence time(min) | 14.10+1.45 8.53+1.79 0.001
Extubation time(min) 17.23+1.92 11.5741.961 0.001
(Mean+SD

Values expressed as mean+SD/number of patientsst&8bdard deviation

Table 3: Intraoperative Brain relaxation grade amorg 3 groups

Brain Grade | Group | Group D P Value
1 18 23 0.35
2 9 7
3 3 0
Table 4: Post-operative complication
Complication Group P value
Group | Group D
(Isoflurane) (Desflurane)
PONV 1 1 0.35
Agitation 0 2 0.22
Shivering 5 5 0.83
Emergence HTN 7 11 0.35
Convulsions 0 2 0.33
Awareness 0 0*

Values are mean+SD/numbers, *unable to assessipatient due to motor aphasia,
PONV: Postoperative nausea and vomiting,

Sixty patients undergoing surgery for supratentdtienour
resection between March 2017 and april 2018 werelled

in the study. The demographic profile, total dunatiof
anaesthesia and intraoperative data were compairatihe
two groups [Table 1]. The Heart rate both intraatige and
post extubation was found to be higher in isoflergmoup
compared to that in desflurane group. However the
differences in HR was found to be statisticallyignsficant
among groups across all time periods with p val0e05
[Figure 2]. After comparing MAP among the groups, p
values were found similar across different timeiqus with
increase at time of intubation, pin insertion axtubation.
Overall there was no significant difference foung (
value>0.005) among two groups [Figure 3]. The erecg
time in group | was longer than group D (14.10+1rdiB vs
8.53+1.79min). The difference in emergence timavben 2
groups was highly significant with p value 0.00laple 2].
Similarly the extubation time was shorter in GroDpin
comparison to group | (17.23+£1.92 min vs 11.57+Ing96).
The difference in extubation time between two goowas
highly significant with p value 0.001 [Table 2]. Asdged by
operating Neurosurgeon intraoperative brain relarawas
comparable among 2 groups. 23 patients in the Wesi
group has grade 1 brain swelling comparing to X&pts in
isoflurane group. However with p value 0.35 insfigaint
difference was found among groups in brain relaxati
grading [Table 3]. The incidence of postoperative
complications was comparable among the two grolipblg
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4]. 11 patients in desflurane had emergence hypside
comparable to78 patients in isoflurane groups. flepis
were agitated in desflurane group on emergenceiddnce
of PONV and shivering also similar in both group®ne of

the anaesthesia. Cahalan ét%in there study on 81 patients
undergoing elective surgery studied response on téiR
enflurane, halothane, and isoflurane and the effeuft
narcotics on this response and concluded that prior

the patients in the two groups had any incidence of administration of morphine or concurrent administra of

awareness under anaesthesia [Table 4].

Discussion

Desflurane has a lower blood gas solubility (pigrit
coefficient of 0.42) compared to isoflurane (péotit
coefficient of 1.4). This difference in the paditi coefficient
is responsible for the early emergence from ansithe
associated with desflurane. Our study demonstrétes
desflurane, compared to isoflurane, significandgluces the
emergence times as well as extubation times inepsti
undergoing an elective craniotomy for supratentdueours
with our anesthetic protocol. The previous studies/e
compared desflurane and isoflurane with regard
emergence and extubation times in a variety
non_neurosurgical procedur€s? Kaye et af*¥ in there
study on effect of desflurane and isoflurane on lthebar
cerebrospinal fluid (CSF) pressures in patients hwit
intracranial tumours, also recorded emergence tiafesr
supratentorial craniotomies. Although the authorenfl that
patients who received desflurane (n = 18) were ablgpen
their eyes and obey commands in 50% less time tthase
who received isoflurane (n = 18@{, the differencesravnot
significant. BoissonBertrand et at*! found that, after long
duration acoustic neuroma surgery, the emergemee tn
the Desflurane group was significantly faster ttan| group
(D: 14.9 +/- 2.4 min vs |: 29.2 +/- 2.4 min for egpening,
p<0.01). Wolf et al*® studied 20 infants undergoing general
anaesthesia for pyloromyotomy with either desfleraor
isoflurane and reached to similar results; theyeoled that
approximately twice the speed of recovery was teliciwith
desflurane anaesthesia when compared with isofturan
Agoliati et al®® reported from there meta-analysis that
desflurane reduced the mean extubation time by 8%t
isoflurane in a variety of surgeries. In our studye also
found median emergence time and extubation timdn wit
desflurane 8 min earlier than that with isoflurarbus
facilitating an early postoperative neurologicahemnation.
Moreover, isoflurane anesthesia was associatedanlitigher
incidence of delayed awakening. Maintenance of Istab
haemodynamic is an important part of the neurohestt
practice. Our patients had similar haemodynamiéilpravith

the use of both agents at most of the observatiariag the
study period. Ghoneim et &' found comparable HR in
there comparison of isoflurane, sevoflurane andlutese in
paediatrics patients undergoing supratentorial esigg.
Yildiz et al®® reported no significant difference in HR in
there study comparing 1 MAC Desflurane with 1 MAC
Isoflurane in 70 patients undergoing Craniotomy for
Supratentorial Lesions. No significant tachycarda
hypertension could be detected during the admatistr of
the inhalational anaesthetics in our study. Thas#irgs are
due to the relative stability of the end-tidal asthetic
concentration throughout the surgery and the samelbus
repetition of both fentanyl and muscle relaxanbtighout

to
of
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fentanyl may significantly decrease HR when useth wi
inhalational anaesthetics in clinical settings. iAsreased
brain retraction pressure is related to the ocoweeof
regional cerebral dysfunctidf?! we wanted good brain
relaxation during surgery. In our study we foundnparable
brain relaxation among 2 groups with most patidraging
grade I. our finding is consistent with the findsngf Todd et
al® who described a 10% incidence of brain swelling in
patients undergoing neurosurgical resection of unsavhile
receiving isoflurane and N20 anaesthesia. Turneal &t
found in his study that there is a low associabetween the
degree of brain swelling and lumbar cerebrospirtaid f
pressure so long the intracranial pressure maiedawithin
the normal range for pressure values. In our stuelyelied
on clinical evaluation by a blinded neurosurgeorassess
the influence of the two anaesthetics on brainxedlan
during surgical operation in the usual clinicalrsmgo. Early
emergence is usually associated with hypertensibichw
may predispose to formation of intracranial hemath
The occurrence of hypertension during emergencebban
reported to be more than 90% in neurosurgical pegien
our study 11 patients in desflurane had emergence
hypertension in comparison to 7 patients in isaiher groups
with p value-0.350 no significant differences weseen
among groups. The incidence of PONV was also faarge
comparable. The results of our study are similar to
previously published studies, which did not demiaistany
significant difference in the incidence of earlyspuperative
complication with use of different anaesthetic agBfl
Wallenborn J et af* in there study, the impact of isoflurane,
desflurane, or sevoflurane on the frequency anérigvof
postoperative nausea and Vomiting after lumbar slisgery
and found that type of inhalation anaesthetic had n
influence on PONV frequency.

The present study has limitations of its own. ladteof
neurosurgeon satisfaction monitoring of intracraprassure
would have been ideal. With current trend of redgci
anesthesiarelated costs, the costs of desflurane need to be
considered before using it widely for neuroanestheSur
sample size was probably not adequate enough tolcle
establish supremacy of desflurane over isoflurane f
supratentorial craniotomy.

The present study is a preliminary trial. The reswif the
present study need to be corroborated by conduetilagge
multicentre randomised clinical trial.

Conclusion

In this study, it can be concluded that althoughthbo
isoflurane and desflurane can be used in patiamengoing
supratentorial surgeries, desflurane has addedngatya of
faster post-operative recovery and intraoperativainb
relaxation and emergence characteristics.
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