
 
International Journal of Current  

Medical and Pharmaceutical  
Research 

 
Available Online at http://www.journalcmpr.com  

 
 
 
 
 

                                                                                                                                        RESEARCH ARTICLE  
 

ORIGINAL RESEARCH ARTICLE: STUDY OF SEVOFLURANE IN NEUROSURGICAL AND 
CARDIOTHORACIC PATIENTS 

 

   Sudha Shah1* and Shailee Vakil2 

 

1Department of anesthesia, Parul Institute of Medical Sciences and Research, Vadodara, Gujarat, India 
2Department of anesthesia, B.J Medical College, Ahmedabad, Gujarat, India 
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Background The advent of sevoflurane, in to the field of inhalational anaesthesia has added an 
attractive choice to the anaesthesia armamentarium. In some respects, it combines the properties of 
halothane and isoflurane and overcomes the disadvantages of both. 
 

Objectives The aim of the study is to evaluate its usefulness in prolonged surgeries calling for a high 
degree of cardiovascular stability in selected neurosurgical and cardiothoracic patients of our study. 
 

Methodology This prospective study includes 15 Neurosurgical patients and 5 cardiothoracic 
patients. After adequate preparation induction of anaesthesia was done as shown. Maintance of 
anaesthesia was done with J-R (Jackson Rees) circuit in the three paediatric patients and use of 
closed circuit and Bains circuit alternately in adult patients to space the effect of sodalime on 
sevoflurane. All the patients were monitored for colour, Pulse, Non invasive blood pressure, Pulse 
Oximetry, Urine output and CVP as indicated. 
 

Result Sevoflurane is an excellent agent for use in the above operations, providing good operating 
conditions with cardiovascular stability and rapid recovery even after such prolonged operations. 
However institution of pain management before termination of its anaesthetic effects is warranted to 
prevent post operative restlessness which in turn might provoke nausea and vomiting with dangerous 
and deleterious effects in these patients. 
 

Conclusion From our study we conclude that sevoflurane is an excellent agent for use in prolonged 
surgeries calling for a high degree of cardiovascular stability,with added advantages of rapid and 
smooth recovery. 
 

Copyright © 2016 Sudha Shah and Shailee Vakil., This is an open access article distributed under the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 
INTRODUCTION

 

 

Sevoflurane was discovered in the early 1970s by Regan. 
Since then it has been used in a wide variety of surgeries on 
account of its many desirable properties, both for induction as 
well as maintenance of anesthesia. [1] Particular relevance to 
our study was because of. 
 

 Sweet smell which makes for smooth and rapid 

induction in both adults and children 

 Low blood gas partition coefficient and a favorable 

MAC (Minimum alveolar concentration), which allows 

rapid induction and recovery and also its sole use with 

Oxygen alone.  

 Bronchodilator, HPV (Hypoxic pulmonary Vaso 

constriction) not inhibited up to 1 MAC.  

 No histamine release  

 Compatibility with exogenously administered 

adrenaline. 

 Reduction in systolic, diastolic blood pressures and heart 

rate and blunting of sympathetic response to pain 

 Increase threshold for convulsion and protects against 

hypotension induced neurological deficit. Post operative 

neurological assessment is easier due to the rapid 

recovery. [2] 

 Good muscle relaxant potentiates other muscle relaxants 

and can permit tracheal intubation on its own.  
 

Sevoflurane undergoes biotransformation. Current evidence 
indicates that neither sevoflurane nor its degradation products 
produce hepatic injury and no cases of renal imparment 
suggestive of fluoride induced toxicity have been reported. 
Compund A, produced as a result of interaction with sodalime 
has not been shown to be associated with organ dysfunction in 
humans. The low blood gas and tissue solubilities of this agent 
are important factors in determining this low level of organ 
toxicity. It is not mutagenic and associated with a low 
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evidence of post operative nausea and vomiting comparable to 
propofol. [3] 
 

MATERIAL AND METHODS 
 

This prospective study was conducted at B J Medical College 
and Civil Hospital, Ahmedabad, Gujarat from from year 2000-
2001. This study includes 15 Neurosurgical and 5 
cardiothoracic   patients of age group 0 to 50 year. (Table 1& 
2)- All patients underwent thorough preoperative assessment. 
No sedative premedication was given to any neurosurgical 
patients, but the two cases of mitral stenosis and carotico 
subclavian anastomosis who had a H/O MI 1.5 month back 
received standard promedication (Table 3)- After adequate 
preparation induction of anaesthesia was done as shown. 
Maintenance of anaesthesia was done with J-R circuit in the 
three paediatric patients and use of closed circuit and Bains 
circuit alternately in adult patients to space the effect of 
sodalime on sevoflurane. (Table 4, 5) All the patients were 
monitored for colour, Pulse, Non invasive blood pressure, 
Pulse Oximetry, Urine output and CVP as indicated. 
 

Effects of Sevoflurane on Cardiorespiratory System 
 

Patients showed good cardiovascular stability, with both pulse 
rate and blood pressure maintained within 10-15 % of resting 
values. Sudden dramatic increase in pulse rate correlated with 
profuse bleeding in one neurosurgical, one lung and in mitral 
valvotomy patients which responded to conventional 
measures. Blood pressure changes paralleled pulse rate 
changes in above patients. One neurosurgical patients however 
showed sudden marked increase in BP with bradycardia up to 
50 beats per minute due to retractor pressure and clot after the 
bleed, which was corrected appropriately (Table 6) the patient 
for carotico-subclavian anastomosis, who was a cardiac patient 
demonstrated good stability throughout. In neurosurgical 
patients operating conditions under sevoflurane anaesthesia 
were good with adequate brain relaxation aided by the low to 
normal BP, head up position and use of mannitol as indicated. 
No troublesome secretions or spasm was seen in any patients. 
[4] 
 

Post operative Course 
 

Recovery of consciousness was quick in all patients. Time to 
responsiveness in neurological patients varied from 5 to 12 
minutes compared to the length of the operation. Cardiac and 
lung cases showed no incidence of wide fluctuation in pulse 
and BP or secretions or bronchospasm. Premptive analgesia 
was given as appropriate to all patients in view of the rapid 
recovery which might have precipitated uncontrolled 
excitement in presence of pain. Patients were followed up to 7 
days. Post operative course was uneventful in all patients 
except in one neurosurgical patient who developed mild 
hemiparesis. Complete Liver function tests and Renal function 
tests were done in all patients at 3 and 7 days. No organ 
toxicity or nausea or vomiting was seen in any patient.  
 

RESULTS 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 

Table 1 Showing age wise distribution of participants 
 

Age Group Number(n) 
< 7 days 1 
<2 year 2 

<10 year 3 
10-20 year 4 
20-40 year 6 
40-50 year 4 

Total 20 

 

Table 2 Showing Type of cases included in study 
 

Cardiothoracic Number 
Decortication of lung 2 

Carotico subclavin anostomosis 1 
CMV 1 

Resection of Lung Cyst(Hydatid) 1 
Neurosurgical  

Rt .Temporal Glioma 2 
Frontoparietal Meningioma 2 

Choroid plexus tumor 2 
Post Fossa Surgery 6 
L.C Meningocele 3 

Total 20 

 
Table 3 Showing Premedication given to patients 

 

Neurosurgical 
Inj Glycopyrrolate 3-5 μg/kg OR  Inj Atropin 

0.015 mg/kg 
Inj Dexona/Rantac/Mannitol 

Lung Cases 
Nebulisation, Antibiotics 

Inj Glycopyrrolate 3-5 μg/kg 
Inj Deriphylin 

Mitral stenosis 
Tab Anxol 5 mg HS and early morning 

Inj Pethidine 1 mg/kg 
Inj Phenargan 0.5 mg/kg 

Carotico subclavian 
anastomosis 

Cardiac Drugs + Top Nitro 10 mg patch + Inj 
Fentanyl 1 μg/kg + Inj Phenargan 0.5 mg/kg 

 
Table 4 Induction of anesthesia 

 

Mask -3 patients-1 neonate, 2 patients less than 2 yr old 
G + O2 + SF up to 8 % 

Intubation not possible with this in 1 child due to laryngospasm, so 
switched over to IV induction and case 

 not included in study thereafter. Intubation easily performed in 
neonate. 

Intravenous-16 patients 
-Lung cases (6): Inj Ketamine 2 mg/kg + Inj Scoline 1.5 mg/kg 

-Mitral stenosis & C.S.A(4): Inj Fentanyl 1 μg/kg + Inj Thiopentone 5 
mg/kg + Inj Norcuron(carotico-subclavain anastomosis)0.1 mg/kg 
-Neurosurgical(6): Inj Thiopentone 6-7 mg/kg + Inj Norcuron 0.1 

mg/kg + Inj Xylocard 1.5 mg/kg after spontaneous hyperventilation 

 Table 5 Maintenance 
 

Jackson Rees circuit in infants & Child 
-1.5 to 6% with spotaneous ventilation 
-0.3 to 3% with controlled ventilation 

Closed circuit and Bains circuit alternatively hourly in adults to spare 
effect of sodalime on sevoflurane. 

Neonate later maintained on isoflurane as heart rate persisted around 
100/min. even after atropinisation. 

 Table 6 Cardiovascular Effects 
 

Pulse rate : no fluctuation more than 
10 

15 % from resting in most patients.  
Sudden dramatic increase in HR  

Correlated with sudden sever bleeding 
in 2 cardiothoracic and 2 

neurosurgical patients, responded to 
conventional measures. 

Bradycardia (up to 50/min) in one 
neurosurgical due to retractor, 

corrected on removal. 

Blood pressure not showing much 
fluctuation, even in cardiac patients. 

Hypotension (Fall in BP >15 %) 
occurred in above 4 patients which 

was treated appropriately. 
No arrhythmias or ischemia.  

 
Table 7 Post operative Course 

 

Postoperative analgesia to all patients as follows: 
-Lung cases & CMV:Thoracic epidural analgesia with tramadol 1-2 mg/kg 

In all other patients wound infiltration with 0.25% bupivacaine,use of 
diclofenac sodium 1 mg/kg IM well in time before extubation. 

-Recovery: smooth and quick,time to spontaneous movements 6-12 
min.even in long neurosurgical procedures ,following commands by 15 

mins. 
-No extreme swings in blood pressure HR or arrhythmias. 

-No nausea or vomiting attributable to sevoflurane. 
-No renal or hepatic dysfunction seen up to 7 days postoperatively. 
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Dr Von Akken noted in world conference of anaesthesiologists 
in 1996 that-sevoflurane fills a gap in the range of physical 
properties of modern volatile agent because it is less irritating 
to the airway and may therefore became the induction agent of 
choice in adults and paediatrics. He also remarked that 
emergence and recovery are much quicker and far less 
dependent on the duration of anesthesia.[4] Dr Lerman of 
University of Toroanto noted higher incidence of excitement in 
children after sevoflurane and attributed it to inadequate pain 
management strategy before the child wakes up .Clinical 
experience with sevoflurane in Japan confirmed lack of 
nephrotoxicity although it is metabolized to inorganic fluoride 
and reacts with sodalime to produce compound associated with 
dose dependant nephrotoxicity. It is also reported that as not 
producing detectable CO in the anaesthesia circuit on account 
of its structural formula,hence clinically significant 
concentration of carboxy hemoglobin in the blood are not seen. 
[5]It is a fluromethyl eher as compared to desflurane, enflurane 
and isoflurane which are difluromethyl ethers. 
 

CONCLUSION 
 

From our study we conclude that sevoflurane is an excellent 
agent for use in prolonged surgeries calling for a high degree 
of cardiovascular stability, with added advantages of rapid and 
smooth recovery. Now anesthesiologists have the option of 
potent, noninflammable, non pungent inhalation anesthetic 
which give them the option of rapid inhalation induction which 
is particularly useful in pediatric patient and those patients 
with difficult airway or poor venous access. 
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