
DOI: https://doi.org/10.53350/pjmhs202317328 

ORIGINAL ARTICLE 
 

 
28   P J M H S  Vol. 17, No. 3, March, 2023 

Comparison of 4.5% Versus 8% Sevoflurane for Inhalational Induction in 
Adults 

 
AFROZA SARDAR1, MUHAMMAD AZAM2, AAMIR BASHIR3, ALI REHMAN4, MEHREEN AKRAM5 
1Senior Registrar, Department of Anesthesia, Shalamar Medical & Dental College, Lahore, Pakistan 
2,4Assistant Professor, Department of Anesthesia, Services Institute of Medical Sciences, Lahore, Pakistan 
3Assistant Professor, Department of Anesthesia, Shalamar Medical & Dental College, Lahore, Pakistan 
5Senior Registrar, Department of Anesthesia, University of Child Health Sciences Lahore, Pakistan 
Correspondence to Dr. Afroza Sardar, Email: drafroza30@gmail.com 

 

ABSTRACT 
 

Background: Inhalational induction is a frequently used anesthetic technique in pediatric patients. However, it is less frequently 
used in adult patients undergoing surgery. General anesthesia can be induced either by intravenous injection or inhalation of 
anesthetic drugs. There are no established guidelines about the usage of 4.5% vs 8% sevoflurane for inhalation induction in 
adults undergoing elective day care surgery.  
Aim: To compare mean time to loss of eyelash reflex using 4.5% vs 8% sevoflurane for inhalational induction in adult patients 
undergoing elective day care surgery.  
Methodology: This randomized controlled trial was conducted in the department of anesthesia, Mayo Hospital Lahoreover a 
period of six months from June 2018 to December 2018. A total of 60 patients were enrolled in the study. We included adult 
patients aged 18-60 years of either gender and ASA status I & II undergoing elective day care surgery. While, patients having 
history of adverse reaction to inhalational agents and those who were on chronic sedatives, antipsychotic treatment were 
excluded. Demographic data of age and gender were obtained along with their body weight, height and BMI. They were randomly 
divided into two study groups using lottery method. After routine pre-op check and attaching standard anesthesia monitoring, 
patients in group-A and group-B were given 4.5% sevoflurane & 8% sevoflurane respectively at a fresh gas flow of 8 L/min of 
oxygen and they were instructed to take deep breaths while inhaling gas with help of face mask.  
Results: The mean age in 4.5% sevoflurane group was 42.27±11.83 years while in 8% sevoflurane group it was 45.43±12.76 
years. In 4.5% sevoflurane group there were 12(40%) male and 18(60%) female cases while in 8% sevoflurane group there were 
11(36.67%) male and 19(63.33%) female cases. The mean time to loss of eyelash reflex in 4.5% sevoflurane group was 
88.57±6.71 seconds and in 8% sevoflurane group the mean time to loss eyelashes reflex was 67.87±5.90 seconds. The mean 
time to loss eyelashes reflex was statistically less in 8% sevoflurane group, with p-value 0.001.  
Conclusion: We concluded that mean time to loss eyelashes reflex was considerably lesser with8% sevoflurane when compared 
with 4.5% sevoflurane for inhalational induction in adult patients for elective day care surgery. 
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INTRODUCTION 
 

Safe delivery of general anesthesia is one of the hall mark of 
standard anesthetic practice. This requires induction of anesthesia, 
maintenance and recovery from anesthesia. Various anesthetic 
medications as well as techniques are in practice1. Rapidly acting 
medications and with safe hemodynamic profile are definitely 
desirable for safe delivery of general anesthesia2.  

Various techniques include intravenous induction and 
inhalational induction. Regarding inhalational inductions, there are 
multiple drugs including halothane and sevoflurane3. However, 
certain properties are required to be one the ideal inhalational 
agent. That include, safe onset of anesthetic induction, non-
pungent, low blood gas coefficient and poor solubility along with 
rapid recovery profile with no or minimal post anesthetic sedative 
effects during early post-op period4. That makes this kind of drug 
ideal for ambulatory anesthesia. Sevoflurane possess much of 
these properties and has been in practice for inhalational induction 
in pediatric patients as well as for maintenance during general 
anesthesia5. However, it has been less frequently used for 
inhalational induction in adult patients. Although propofol is very 
commonly used for ambulatory anesthesia and its recovery profile 
is quite comparable with sevoflurane regarding recovery from 
anesthesia6. There are no established guidelines about the usage 
of 4.5% versus 8% sevoflurane for inhalation induction in adult 
patients. Therefore, this study was designed to determine 
meantime to induction of anesthesia (measured by mean time to 
loss of eyelash reflex) in adult patients for day care surgery.  

The objective of the study was to compare mean time to loss 
of eyelash reflex using 4.5% versus 8% sevoflurane for inhalation 
induction in adult patients undergoing elective day care surgery. 
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METHODOLOGY 
 

This randomized controlled trial was conducted in the department 
of anesthesia, Mayo Hospital Lahore over a period of six months 
from June 2018 to December 2018. After approval from hospital 
ethical committee and informed written consent, a total of 60 
patients were enrolled in the study. Non-probability, consecutive 
sampling technique was used with 80% power of study, 95% 
confidence level and 5% margin of error.  

We included adult patients aged 18-60 years of either 
gender and ASA status I & II undergoing elective day care surgery 
(excision of fibroadenoma, lipoma, tonsillectomy, squint surgery) 
under general anesthesia. While, patients having history of 
adverse reaction to inhalational agents and those who were on 
chronic sedatives, antipsychotic treatment were excluded. 

Demographic data of age and gender were obtained along 
with their body weight, height and BMI. They were randomly 
divided into two study groups using lottery method. After routine 
pre-op check and standard anesthesia monitoring, patients in 
group-A and group-B were given 4.5% sevoflurane &8% 
sevoflurane respectively at a fresh gas flow of 8 L/min of oxygen 
and they were instructed to take deep breaths while inhaling gas 
with help of face mask. 

Loss of eyelash reflex was considered as the desired end 
point for induction in both groups. Time to loss of eyelash reflex 
was defined subjectively as time in seconds from induction of 
anesthesia to drop of eyelashes. All cases were conducted by a 
single anesthesiologist and recorded on predesigned proforma. 
Data analysis: Data were entered and analyzed using SPSS 
version 22. Quantitative data like age, weight, height and BMI and 
time to loss eyelash reflex were presented as mean±S.D while 
qualitative data like gender and type of surgery were presented as 
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frequency and percentages. Independent sample t-test was 
applied to compare mean time to loss eyelash reflex. P-value 
≤0.05 was taken as significant. Data were also stratified for age, 
gender, BMI and ASA status to address effect modifiers. 
 

RESULTS  
 

The mean time to loss of eye lashes reflex in 4.5% sevoflurane group 
was 88.57±6.71 sec and in 8% Sevoflurane group it was 67.87±5.90 
sec. The mean time to loss eye lashes reflex was statistically less in 
8% sevoflurane group, p-value <0.001 (Table 1). 

Regarding age, the mean age in 4.5% sevoflurane group was 
42.27±11.83 years while in 8% sevoflurane group it was 45.43±12.76 
years. Regarding gender, in 4.5% sevoflurane group there were 
12(40%) male and 18(60%) female while in 8% sevoflurane group 
there were 11(36.67%) male and 19(63.33%) female.Considering ASA 
status, in 4.5% sevoflurane group, 14(46.7%) cases had ASA 
classification I and 16(53.3%) cases had ASA II while in 8% 
sevoflurane group, 16(53.3%) cases had ASA I and 14(46.7%) cases 
had ASA II. 
` While doing data stratification of age groups and mean time to 
loss of eyelashes reflex, in 18-39 years age group, the mean time to 
loss eyelashes reflex in 4.5% sevoflurane group was 87.75±7.57 sec 
and in 8% sevoflurane group it was 67.11±6.47 sec. In 40-60 years age 
group, the mean time to loss eyelashes reflex in 4.5% sevoflurane 
group was 88.86±6.54 sec and in 8% sevoflurane group it was 
68.19±5.78 sec. The mean time to loss of eyelashes reflex was less in 
8% sevoflurane group regardless of age group,with p-value < 0.001. 

Considering gender in data stratification, in male cases, the 
mean time to loss of eyelashes reflex in 4.5% sevoflurane group was 
89.42±6.50 sec and in 8% sevoflurane group it was 69.36±6.22 sec. In 
female cases, the mean time to loss eyelashes reflex in 4.5% 
sevoflurane group was 88±6.98 sec and in 8% sevoflurane group it was 
67.00±5.70 sec. The mean time to loss eyelashes reflex was 
statistically less in 8% sevoflurane group in both male and female 
cases, p-value < 0.001. 

In data stratification considering BMI, the mean time to loss 
eyelashes reflex in 4.5% sevoflurane group was 90.38±5.01 sec and in 
8% sevoflurane group it was 66.50 ± 6.77 sec. In non-obese cases, the 
mean time to loss eyelashes reflex in 4.5% sevoflurane group was 
87.91±7.22 sec and in 8% sevoflurane group it was 68.21±5.77 sec. 
The mean time to loss eyelashes reflex was statistically less in 8% 
sevoflurane group in obese and non-obese cases, p-value < 0.001. 

In cases with ASA I status, the mean time to loss eyelashes 
reflex in 4.5% sevoflurane group was 92.07±6.37 sec and in 8% 
sevoflurane group it was 66.75±6.06 sec. In cases with ASA II, the 
mean time to loss eyelashes reflex in 4.5% sevoflurane group was 
85.50±69.14 sec and in 8% sevoflurane group it was 69.14±5.65 sec. 
The mean time to loss eyelashes reflex was statistically less in 8% 
sevoflurane group regardless of ASA status, p-value <0.001. 

 
Table 1: Comparison of Time to loss eyelashes reflex in both study groups 

Study variable Study groups Mean time (seconds) S.D 

Time to loss 
eyelashes reflex 

4.5% Sevoflurane 88.57 6.71 

8% Sevoflurane 67.87 5.90 

Total 78.22 12.17 

P value 0.001 

 

DISCUSSION 
 

Different anesthetic techniques has been devised for safe delivery of 
anesthesia including intravenous induction as well as inhalational 
induction. Inhalational induction with mask is preferred in pediatric 
patients considering fear of needles and intravenous cannulation 
before induction of general anesthesia. However, these techniques 
need to be catered depending upon clinical conditions of the patients. 
Sevoflurane has been commonly used for inhalational induction 
considering its rapid onset, low blood gas co-efficient, sweet smell, 
poor solubility and rapid recovery profile as well. It provides adequate 
depth of anesthesia and may allow insertion of laryngeal mask airway 
in selected patients. Inhalational induction can be done with initial high 

concentration or gradually escalating from initial low concentration of 
sevoflurane and this can be done either with full vital capacity breath 
and normal tidal breathing7. 

A number of other interventions can be carried out to improve 
the quality of inhalational induction, including,applying positive end 
expiratory pressure, adding another other anesthetic gas like nitrous 
oxide, use of remifentanyl or premedication with clonidine. All these 
interventions help to increase depth of anesthesia and lessen the onset 
of sleep time8. But we must be careful that fresh gas flow of oxygen is 
mandatory while doing inhalational induction.High inspired 
concentration of volatile anesthetic agents has been reported to be 
having shorted induction time, however, they are also associated with 
certain complications including bradycardia, breath holding, 
hypotension, salivation and laryngospasm9. Therefore, there is 
standard protocol of anesthetic monitoring during any kind of conduct 
of anesthesia. 

Various studies are available with different anesthetic techniques 
and modalities, as for example, a multicenter study compared 
sevoflurane induction in three groups including conventional stepwise 
inhalation induction, vital capacity rapid inhalation induction at 4.5% & 
8% sevoflurane. The time to loss of eyelash reflex was significantly less 
in 8% sevoflurane versus 4.5% sevoflurane10. Similar results were 
found in our study,the mean time to loss eyelashes reflex in 4.5% 
sevoflurane group was 88.5±6.71 sec and in 8% sevoflurane group the 
mean time to loss eyelashes reflex was 67.87±5.90 sec with p-value < 
0.001.Addition of another inhalational anesthetic agent speeds up the 
time of induction as reported by El-Radaideh KM et al11 who used 8% 
sevoflurane in 66% nitrous oxide and oxygen at 9 L/min the induction 
time was 51±4s. Similar results were reported by Yurino and Kimura12  

who used 7.5% sevoflurane and 66% nitrous oxide in oxygen with 
induction time of 41±16s.  

 

CONCLUSION 
 

We concluded that mean time to loss eyelashes reflex was 
considerably lesser with 8% sevoflurane when compared with 4.5% 
sevoflurane for inhalational induction in adult patients for elective day 
care surgery. 

Conflict of interest: Nil 
Financial support: Nil 
 

REFERENCES  
 

1. Nigro Neto C, Costa E, Rossi R, Tardelli MA. Inhalation induction with sevoflurane 
in adult cardiac surgery patients. A case series. Heart Lung Vessel. 2014;6(1):8-12 

2. Singh PM, Trikha A, Sinha R, Rewari V, Ramachandran R, Borle A. Sevoflurane 
induction procedure: cost comparison between fixed 8% versus incremental 
techniques in pediatric patients. AANA J. 2014;82(1):32-7 

3. Lee S, Cheng S, Ng S, Lim S. Single-breath vital capacity high concentration 
sevoflurane induction in children: with or without nitrous oxide? British J Anes. 
2013;110(1):81-6. 

4. Lin TC, Lu CC, Kuo CK, Hsu CH, Huang GS, Liu JY, et al. Single vital-capacity 
and successive tidal-volume breathing of sevoflurane in induction of anesthesia for 
tracheal intubation in gynecologic patients. Acta Anaesthesiol Taiwan. 2008;46:66 

5. Aantaa R, Takala R, Muittari P. Sevoflurane EC50 and EC95 values for laryngeal 
mask insertion and tracheal intubation in children. Br J Anaesth. 2001;86(2):213-6. 

6. Qin P, Kang D, Qian X, Jin L. Propofol versus sevoflurane anesthesia in adults: a 
systematic review and meta-analysis. Int J Clinic Eperiment Med. 
2016;9(7):13634-41 

7. Liu SJ, Li Y, Sun B, Wang CS, Gong YL, Zhou YM, et al. A comparison between 
vital capacity induction and tidal breathing induction techniques for the induction of 
anesthesia and compound A production. Chin Med J (Engl) 2010;123:2336-40 

8. Kim H, Jung SM, Park S-J. The effective bolus dose of remifentanil to facilitate 
laryngeal mask airway insertion during inhalation induction of sevoflurane in 
children. J Anesth. 2015;29(5):666-71 

9. Pancaro C, Giovannoni S, Toscano A, Peduto VA. Apnea during induction of 
anesthesia with sevoflurane is related to its mode of administration. Can J 
Anaesth. 2005;52(6):591-4. 

10. Martín-Larrauri R, Gilsanz F, Rodrigo J, Vila P, Ledesma M, Casimiro C. 
Conventional stepwise vs. vital capacity rapid inhalation induction at two 
concentrations of sevoflurane. Europ J Anaesth. 2004;21(4):265-71 

11. El-Radaideh KM, Al-Ghazo MA. Single breath vital capacity induction of 
anesthesia with 8% sevoflurane versus intravenous propofol for laryngeal tube 
insertion in adults. Saudi Med J. 2007;28:36-40. 

12. Lin TC, Lu CC, Kuo CK, Hsu CH, Huang GS, Liu JY, et al. Single vital-capacity 
and successive tidal-volume breathing of sevoflurane in induction of anesthesia for 
tracheal intubation in gynecologic patients. Acta Anaesthesiol Taiwan. 2008;46:66-
70. 

 
 


