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Abstract

Aims and objective: To compare heamodynamic parameters, complication, recovery time 
and time of early extubation with sevoflurane and desflurane.

Materials and methods: This was prospective study conducted from January to December 
2020 using sampling technique total 60 adult patient of American society of Anesthesiologist 
(ASA) Grade I, II, III. Age between 18–60 years of either male or female who were posted for 
Laproscopic appendicectomy under general anesthesia were selected for study after informed 
consent. All the patient were randomly allocated into one of two group using computer 
generated random number table. Group ‘S’ received induction with sevofluraneamd Group 
‘D’ received induction with desflurane.

Result: Both group were not differ significantly in age, weight, sex, ASA grade. Heart rate 
was significantly higher in sevoflurane group than desflurane group after intubation. Systolic 
blood pressure was significantly higher in sevoflurane group. Sevoflurane group showed 
higher time in spontaneous respiration, verbal commands following, ET removal time.  

Conclusion: Desflurane provides faster recovery from anesthesia and better hemdynemic 
stability introperative and post operative.
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INTRODUCTION

Sevo�urane,� a� volatile� anesthetic� agent,� is�
a halogenated methyl propyl ether. It is 

non-irritant,� non-in�ammable� and� produces�
bronchodilatation. Due to low blood/gas partition 
coef�cient,� it� has� rapid� induction.� It� can� be� used�
for inhalational inductionand1,2 and develop 
dose-dependent cardiovascular and respiratory 
depression.� Sevo�urane� does� not� activate� the�
sympathetic nervous system.3� Des�urane� is� a�
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�uorinated�methyl�ethyl� ether�and�has�a�pungent�
odour, irritable to the respiratory tract and 
non-in�ammable.� Low� solubility� of� des�urane� in�
blood and body tissues leads to rapid induction 
and recovery. It does not predispose to ventricular 
arrhythmias. Monitoring of hemodynamic 
characteristics includes electrocardiogram (ECG), 
oxygen saturation, non-invasive mean arterial 
pressure, heart rate (HR) and end tidal CO2 (EtCO2). 
Early recovery facilitated by rapid and short acting 
drugs for induction and maintenance of anesthesia 
and following day care surgery. Hence, this study 
was carried out with the objective to compare 
the hemodynamic parameters and recovery 
characteristics�of�des�urane�with�sevo�urane.

MATERIALS AND METHODS

Study Setting and Duration
This study was conducted in the Department of 
Anesthesiology within the premises of tertiary care 
hospital of Jamnagar.

Study Design and Study Population
This was a prospective study designed to compare 
the�hemodynamic�and�recovery�pro�le�of�patients�
administered�with�des�urane�vis-à-vis�sevo�urane�
for general anesthesia. Using convenient sampling 
technique, a total of 60 adult patients of the 
American Society of Anesthesiologists (ASA) 
physical status Grade I, II and III aged between 18 
and 60 years, of either sex, who were scheduled 
for laproscopic appendicectomy under general 
anesthesia were selected for the study after 
informed consent. Patients who did not provide 
consent to be included in the study or patients 
with correlated cardiovascular, pulmonary, renal 
disease or history of hypersensitivity to halogenated 
anesthetic agents were excluded from the study. All 
the patients were randomly allocated into one of 
the two groups using computer generated random 
number table. Hence, each group contained a total 
of thirty patients.

Anesthesia Technique: Induction, Maintenance 
and Recovery
Pre-anesthetic check-up was performed the day 
before and on the day of surgery. Basic routine 
investigations such as hemoglobin, renal function 
tests, serum electrolytes, random blood sugar 
and chest X-ray posteroanterior view were 
done and recorded. In the operating room, all 
standard monitors such as non-invasive blood 

pressure (NIBP), pulse oximetry (SpO2), ECG 
and capnography (EtCO2) were attached and 
vital parameters of the patient recorded. All the 
patients in both groups were pre-medicated with 
injection ondansetron 80mcg/kg and injection 
glycopyrrolate 4 mcg/kg intravenous (IV). In 
both groups, after pre-oxygenation with 100% O2 
for 3 min, anesthesia was induced using injection 
propofol 2 mg/kg IV. This was followed by 
endotracheal intubation facilitated using injection 
succinylcholine 2 mg/kg IV.

Intubation�was�con�rmed�with�EtCO2 and injection 
atracurium 0.5 mg/kg IV was given after return of 
respiration analgesia given with Inj. paracetamol 
15 mg/kg and Inj. Dexmedetomidine 0.5 mcg/
kg In Group S, anesthesia was maintained using 
sevo�urane�(1.5%),�nitrous�oxide�(50%)�and�oxygen�
(50%) with intermittent injection of atracurium. 
In Group D, anesthesia was maintained with 
des�urane� (3%),� nitrous� oxide� (50%)� and� oxygen�
(50%) with injection of atracurium intermittently.

Administration of volatile anesthetic agents and 
oxygen was discontinued at the end of surgery 
after the onset of spontaneous respiration. 
Neuromuscular blockade was reversed with 
injection neostigmine 50 mcg/kg iv and injection 
glycopyrrolate 8 mcg/kg IV. Extubating of trachea 
was done when patients were adequately recovered 
from the effects of neuromuscular blockade with 
regular breathing pattern and were able to respond 
to verbal commands. Time of extubation and the 
times at which patients were able to state their 
name were recorded.

STATISTICAL ANALYSIS

Qualitative data will be expressed as percentages 
and proportions.

Quantitative data will be expressed as mean and 
standard deviation. The differences between two 
groups with respect to continuous variables will 
be analysed using unpaired t-test, while categorical 
variables will be analysed using Chi-square test. P 
<� 0.05� will� be� considered� statistically� signi�cant,�
while P < 0.01 will be considered statistically highly 
signi�cant.

Ethical Consent
Before doing study ethical clearance was taken 
from the hospital ethics committee. Each patient 
was taken for study after informed consent.
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RESULTS

Total 60 patient aged 18 to 60 years with ASA I, II, III 
included in this study. Table 1 shows that baseline 

demographic analysis shows that two groups did 
not�differ�signi�cantly�in�age,�weight�and�sex.�Both�
the group were comparable with respect to ASA 
grade�and�the�difference�was�not�signi�cant.

Table 1: Baseline Characteristic of two Group.

Characteristic Group S Group D P Value Significance

Mean age ±SD 35.15 ±15.04 34.17± 5.75 >0.05 NS

Mean weight± SD 59.67± 6.3 59.17± 5.74 >0.05 NS

Male 16 18 >0.05 NS

Female 14 12 >0.05 NS

Grade I 5 4 >0.05 NS

GradeII 2 4 >0.05 NS

Grade III 23 22 >0.05 NS

Table 2: Mean Heart Rate (T Beats Per Minute) With Standard Deviation at Various Interval

Time Group S Group D P Significance

Before induction 76.87 ±5.60 76.73±5.19 >0.05 NS

After Induction 80.20±4.88 76.53±5.70 <0.05 S

1 minute 78.67±5.39 76.33±5.20 >0.05 NS

3 minute 76.67±5.49 77.27±4.65 >0.05 NS

5 minute 78.47±5.60 77.07±3.92 >0.05 NS

30 minute 77.73±5.32 77.93±4.94 >0.05 NS

60 minute 78.67±4.28 76.13±2.78 >0.05 NS

90 minute 77.40±5.28 75.93±2.99 >0.05 NS

120 minute 77.40±5.28 76.13±2.73 >0.05 NS

In�Table�2�Heart�rate�table�shows�that�HR�was�statistically�signi�cantly�higher�in�sevo�urane�group�than�
des�urane�group�at�after�intubation.�There�was�no�signi�cant�difference�between�before�intubation�and�1,�
3, 5, 30, 60, 90, 120 minutes.
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Table 3: Mean Systolic Blood Pressure at Various Intervals

Time Group S Group D P Significance

Before induction 118.67±5.47 118.13±2.97 >0.05 NS

After induction 145.13±3.59 144.20±2.75 >0.05 NS

1 minute 145.33±3.73 143.67±3.37 >0.05 NS

3 minute 116.13±3.86 115.93±3.58 >0.05 NS

5 minute 115.47±4.17 115.20±3.18 >0.05 NS

30 minute 114.73±5.74 116.90±4.02 >0.05 NS

60 minute 121.67±4.49 114.80±2.66 <0.05 S

90 minute 116.20±2.59 118.47±4.32 <0.05 S

120 minute 115.07±3.81 117.13±3.85 <0.05 S

In�table�3�Systolic�blood�pressure�table�shows�systolic�blood�pressure�was�statistically�signi�cantly�higher�
in�Sevo�urane�group�than�des�urane�at�60,90,120�minute.

Table 4: Mean Diastolic Blood Pressure at Various Intervals

Time Group S Group D P Significance

Before induction 74.47±5.40 70.12±6.10 >0.05 NS

After induction 84.07±4.38 87.40±3.37 <0.05 S

1 min 77.60±5.44 87.93±3.73 <0.05 S

3 min 73.40±4.73 69.20±4.02 <0.05 S

5 min 72.47±4.69 66.67±3.03 <0.05 S

30 min 67.73±5.17 66.87±4.03 >0.05 NS

60 min 68.27±4.39 68.60±5.41 >0.05 NS

90 min 72.93±4.78 64.60±5.54 >0.05 NS

120 min 71.20±6.05 68.60±5.28 >0.05 NS
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In�table�4�Diastolic�blood�pressure�table�shows�diastolic�blood�pressure�of�sevo�urane�group�has�statistically��
Signi�cantly�higher�at�3and�5�min�after�intubation�than�des�urane�group.

Table 5: Mean End Tidal CO2 Mmhg at Various Intervals

Time Group S Group D P Significance

Before induction 34.10±1.09 32.73±1.13 <0.05 S

After induction 34.20±1.19 32.73±1.14 <0.05 S

1 min 32.73±1.55 33.20±1.27 <0.05 S

3 min 34.73±1.08 32.97±1.00 <0.05 S

5 min 35.37±0.67 33.37±0.93 <0.05 S

30 min 34.97±0.71 34.07±1.53 >0.05 NS

60 min 35.07±0.83 34.00±1.31 <0.05 S

90 min 33.90±1.24 34.87±1.07 <0.05 S

120 min 31.87±1.01 34.47±1.04 <0.05 NS
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In table 5 End tidal CO2 table shows that ETCO2�of�sevo�urane�group�was�statistically�signi�cantly�Higher�
at before intubation, after intubation, 3, 5, 60 minutes.

Table 6: Recovery and Post Operative Complication in Both Groups

Profile Group S Group D P value

Spontaneous respiration (min) 4.77± 0.97 3.47± 0.68 <0.05

Follow verbal commands (min) 6.10± 1.06 4.80 ± 0.75 <0.05

ET removal (min) 6.47 ± 0.51 6.20± 0.61 <0.05

Mucosal bleeding 9 5 -

Sore throat 20 25 -

Hoarseness of voice 5 10 -

Hypoxia 15 10 -

Change in pulse 14 6 -

Change in BP 10 3 -

Table� 6� shows� there� was� signi�cantly� delay�
in spontaneous respiration, verbal commands 
Following,�ET�removal� time� in�sevo�urane�group��
compared� to� des�urane� group� Post� operative�
mucosal� bleeding� more� in� sevo�urane� group.�
Post operative sore throat and hoarseness of voice 
more�in�des�urane�group.�Post�operative�hypoxia,�
change in blood pressure and heart rate more in 
Sevo�urane�group.

DISCUSSON

Our�study�found�there�was�no�statistically�signi�cant�
difference between two group with respect to 
gender,�age,�body�weight,�ASA�classi�cation.

Time Taken for Spontaneous Breathing
In our study, time to spontaneous breathing from 
termination� of� anesthetic� is� signi�cantly� shorter�
with� des�urane� group� when� compared� � and�
sevo�urane�groups�(p�<0.05).� In�des�urane�group�
it was 3.47±0.68 minutes whereas it was 5.23 ± 0.90 
in�sevo�urane�groups�respectively.

Time Taken for following Verbal Commands
Time�for�eye�opening�in�des�urane��and�sevo�urane�
groups was 4.80±0.75 and 6.10±1.06 minutes 
respectively.�It�is�signi�cantly�shorter�in�des�urane�
group (p <0.05).

Time taken for Extubation
In�our�study�the�des�urane�group�took�signi�cantly�
shorter time for extubation when compared with 
the� sevo�urane� group.� The� time� was� 6.20+0.61�
minutes�in�des�urane�group�and�7.27+0.83�minutes�
in�sevo�urane�group.(p<0.05)

Gulcan Erk et al.4�compared�the�effects�of�des�urane,�
sevo�urane�and�propofol�on�recovery�characteristics�
and PONV in laparoscopic cholecystectomy. They 
found that extubation and eye opening times (early 
recovery)� were�meaningfully� lower� in� des�urane�
group�and�no�signi�cant�differences�were�observed�
in orientation, sitting and walking times (delayed 
recovery).� In�our� study�also� the�des�urane�group�
had shorter early recovery times.
Dajun Song et al.5 found that compared with the 
propofol group, the times to awakening and to 
achieve� a� recovery� score� of� 10� were� signi�cantly�
shorter, and the percentage of patients judged fast-
track�eligible�on�arrival�in�the�PACU�was�signi�cantly�
higher,� in� the� des�urane� and� sevo�urane� groups�
(90% and 75% vs 26%) after laparoscopic tubal 
ligation surgery. They concluded that compared 
with�propofol,�des�urane�and�sevo�urane�resulted�
in a higher percentage of outpatients being judged 
eligible for fast tracking.

Intraoperative Hemodynamics
The� present� study� found� observe� that� des�urane�
has� better� stability� then� sevo�urane� regarding�
hemodynamic parameters such as heart rate, blood 
pressure, end tidal carbon dioxide.
The� present� study� observed� that� des�urane�
has� better� stability� than� sevo�urane� regarding�
hemodynamics parameter such as HR, BP, and 
EtCO2.�This��nding�are�similar�with�similar�study�
done by Fletcher et al.,7 Shan et al.,8 Magni et al.9 
and Nathanson et al.10 However similar studies 
done by White et al.,11 Patel and Parmar12 Gupta et 
al.,13 Weiskopf et al.14 Kang et al.,15 Kaur et al.,16 Strum 
et al.17 and Gergin et al.6 observed ro difference 
between hemodynamic parameter such as HR,BP 
and EtCO2.
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Their� result� indicated� that� des�urane� like�
iso�urane�could�maintain�heamodynamic�stability�
in concentration producing surgical anesthesia. In 
another�study,��nding�showed�that�de�urane�might�
be more successful in controlling hypertensive 
response�than�iso�urane.21

Post Operative Complications
In our study post operative sore throat and 
hoarseness�of�voice�more�with� �des�urane�group,�
and mucosal bleeding, post operative hypoxia, post 
operative change in blood pressure, post operative 
change�in�heart�rate�changes�more�with�sevo�urane�
group.

CONCLUSION

Our�study�concludes�that�des�urane�provides�faster�
recovery from anesthesia in patients undergoing 
laparoscopic� appendectomy� than� sevo�urane.�
Our� study� also� concludes� that� des�urane� has�
better hemodynamic stability intraoperative and 
postoperative. Sore throat and hoarseness of voice 
more�with�des�urane.
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