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ABSTRACT 
Background: Hypothermia is a main side effect during surgery in which blood pressure, heart rate, intra 

cranial pressure, oxygen consumption, pain and discomfort increase. This study aimed to investigate 

effect of isoflurane and sevofluraneon prevention of shivering after general anesthesia in Patients 
Undergoing Lower Limb Orthopedic Surgeries. Data gathering were collected in Yazd hospital. Materials 

and Methods: In this clinical trial, patients were randomly divided into two groups of 40.patients in group 

I received isoflurane and patients in group S received sevoflurane under anesthesia. Similar method of 
general anesthesia was performed to all patients, and following awake extubation all were immediately 

transferred to recovery room. The postoperative shivering of the participants was assessed in recovery 

room. Results: There was no significant difference between the two groups in terms of age, sex, and 
duration of anesthesia. The incidence and intensity of shivering in recipients of sevoflurane was 

significantly less than those of the recipients who received isoflurane. Conclusion: Using Sevoflurane is 

better than Isoflurane to reduce the postoperative shivering in patients undergoing the Lower Limb 

Orthopedic surgery. 
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INTRODUCTION 

Hypothermia is referred to the reduction of core body temperature to below 36°C. This phenomenon is 

one of the postoperative outcomes that can be caused by heat loss due to exposure to cold weather, 
thermoregulation mechanism disorders and, consequently, vasodilatation and loss of muscle tone as a 

result of anesthetics or local anesthesia (Iqbal et al., 2009; Nicholau, 2010).  

Core body temperature ranges from 36.5°C to 37.5°C (Aditi et al., 2007). Body temperature reduction 

and, consequently, chills lead to an increase in heart rate, and catecholamine release, vasoconstriction, 
lower circulation, and metabolic acidosis (Daniel, 2010; Ayatollahi et al., 2011; Fukuda, 2010). 

Postoperative chills can be unpleasant and distressful, cause complications for the patients, and may lead 

to worsening of their postoperative pain, such that some patients indicate it as their worst hospitalization 
experience.  

Prevalence of postoperative chills has been reported to be about 40% (Daniel, 2010). This rate has been 

reported as 6.3-66% for the patients receiving general anesthesia and as an average of 56.7% (EntezariAsl 

et al., 2011), ranging from 40% to 60%, for the patients receiving spinal anesthesia (Nicholau, 2010). 
Prevention of hypothermia is an absolute way of preventing the postoperative chills in response to 

hyperthermia. 

One of the most side effects of inhaled anesthetics is post operation shivering which can cause the 
increased systemic blood pressure, oxygen consumption, heart rate and the cardiac arrhythmias among 

patients. 

MostafaFathi (2013) in his study about comparison propofol and Isoflurane on the out breaking of 
shivering concluded that Isoflurane is better than propofol to reduce post operating shivering in patients 

which are in recovery room. 
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in the other research that performed by Iwata (2002) about Comparison of the effects of sevoflurane and 

propofol on cooling and rewarming during deliberate mild hypothermia for neurosurgery, showed that 

there is no difference between them in decrease recovery and core temperature.  
Intraoperative hypothermia can be reduced by the methods which reduce skin heat emission to the 

environment because of a cold OR, surgery incision evaporation, and prevention of intravenous infusion 

of cold fluids and by medical methods like administration Mepiridine, Ondansetrone or change in 
anesthetics. 

This article aimed to compare the difference between Isoflurane and Sevoflurane in decrease of post 

operating shivering. 

 

MATERIALS AND METHODS 

This randomized clinical trial study was conducted on 40 patients selected as candidates for elective the 

Lower Limb Orthopedic surgery under general anesthesia from February to September 2014. The subjects 
were selected through purposive sampling, and the selection was based on the inclusion criteria. The 

subjects (n = 40) were randomly assigned to study (receiving Isoflurane, n = 20) and the other (receiving 

Sevoflurane, n = 20) groups. 
The inclusion criteria were: undergoing the Lower Limb Orthopedic surgery; undergoing surgery with 

general anesthesia; having a tracheal tube; surgery length less than 2 h; not receiving corticosteroids, non-

steroidal sedatives، and lack of endocrine disorders and fever. The exclusion criteria were: Having 

received intraoperative blood transfusion, surgery length more than 2 h, receiving medications other than 
conventional medication, intraoperative hypotension due to any reason leading to infusion of more fluid 

than calculated, or therapeutic program changes. 

OR temperature and humidity were measured and recorded using tympanic infrared thermometer (beurer 
medical FT55, ULM, Germany) and humidity meter (TFA Dostman/Wertheim, Germany. OR 

temperature and humidity were identical in both groups. The required amount of fluids was calculated 

based on length of fasting time, maintenance fluid, amount of bleeding and urine output, and length of 

surgery. Anesthesia device used for both the groups was Dragger Fabious (MoislingerAllee 53-55, 
Germany).  

After they were monitored and administered primary fluids, the subjects underwent pre-operative care. 

After pre-oxygenation, anesthesia was induced by administering Na thiopental (5 ml/kg), and 
succinylcoline (1 mg/kg) was administered to facilitate intubation. Anesthesia was continued by 

administering isoflurane at alveolar concentration of 1.2% and the other group Sevoflurane at alveolar 

concentration of 2.2% a mixture of oxygen 50% and nitrous oxide 50%, and with atracurium (0.2 mg/kg) 
continuing the muscle relaxation, the subjects received Fentanyl (2 μg/kg).  

BP, pulse, and arterial O2 saturation of the subjects were measured and recorded using Saadat Monitoring 

device (Alborz-B model made in Iran) before and after the induction of anesthesia. Patients’ core 

temperature was measured and recorded using tympanic infrared thermometer at the tympana before and 
at 15-min intervals after the induction of anesthesia (a total of five times).  

After surgery, the effect of relaxants was neutralized by administering atropine (0.02 mg/kg) and 

neostigmine (0.04 mg/kg). 
Data collection tool contained a questionnaire to record patients’ demographic information, a checklist for 

recording medications during anesthesia, and a checklist of the recorded intraoperative parameters. 

Validity of the information recording form was confirmed by content validity through references and 
guides of university professors. Reliability of the measurement tools was obtained by careful 

measurement and confirmation of their calibration and sensitivity. The devices were calibrated, while 

their specificity and sensitivity had been determined by the manufacturing company and the medical 

technologist engineer in the related hospital. The research coworkers filling the forms of data record and 
the subjects were blinded to the study to increase the validity of the data. After the data were collected, 

they were analyzed by t-test, Mann–Whitney U test, Chi-square test, and analysis of variance (ANOVA) 

with repeated measurements through SPSS version 19. Significance level was considered as P< 0.05. 
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Table 1: Shivering gradation after anesthesia 

Shivering type Grade 

No shivering 0 

Mild shivering 1 
Moderate shivering 2 

Severe shivering 3 

 

RESULTS AND DISCUSSION 

Results 

 

Table2: The comparison of demographic and shivering variable in the two groups 

Variable Isoflurane group Sevoflurane group P value 

Average ±SD 

Age 30/8±9/9 37/5±11/9 /725 

Sex(male) 15 12 /231 
Duration(min) 95/34±13/13 96/68±20/43 /603 

BMI 25/23±1/1 24/67±1/1 /402 

Sao2 just before anesthesia 98/8±1/1 98/6±/7 /690 
Sao2 after 5min in recovery  97/3±2/1 97/8±1/5 /669 

Count and percentage of  

shivering patients in five min 
in recovery 

22(55%) 14(35%) /625 

Count and percentage of 

patients without shivering 

in5min in recovery 

18(45%) 26(65%) /599 

Count and percentage of 

shivering patients in15min in 

recovery 

22(55%) 10(25%) </0001 

Count and percentage of 

patients without shivering in 

15min in recovery 

18(45%) 30(75%) </0001 

 

Table 3: Incidence of shivering in the two groups in five min 

Group 

Shivering 

Sevoflurane Isoflurane 

Count Percent Count Percent 

No shivering 26 65 18 45 
Grade 1 7 50 10 45/5 

Grade2 5 35/7 7 31/8 

Grade3 2 14/3 5 22/7 

 

Table 4: Incidence of shivering in the two groups in 15 min 

Group 

Shivering 

Sevoflurane Isoflurane 

Count Percent Count Percent 

No shivering 30 75 18 45 

Grade 1 6 60 12 54/5 

Grade2 4 40 6 27/3 

Grade3 0 0 4 18/2 

 

As you see we divided our results into two separate period times،in five minutes and fifty minutes after 

anesthesia in recovery room and we asses patients shivering after anesthesia over there type of anesthesia 
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and induction drugs were the same except inhalation for all the patients. Patients had more shivering in 

both five and fifty minutes after anesthesia with Isoflurane as inhalation for anesthesia maintenance. 

as table number 3 shows 22 patients that inhaled Isoflurane had shivering but according to the table only 
14 patients had post operation shivering that inhaled Sevoflurane and also as the table shows patients with 

grade3 shivering that inhaled Isoflurane is more than patients that inhaled Sevoflurane. 

in the other table (table number 4) you see that 75% of patients that inhaled with Sevoflurane didn't have 
shivering in recovery room and also there wasn't any patients with grade3 shivering in recovery room 

after anesthesia،whereas in Isoflurane group only 45% of patients hadn't shivering that is less than 

Sevoflurane group and also there was around 18% of patients in recovery room had grade3 of shivering 

that is more than Sevoflurane group. 

Conclusion 
We conclude from results of this article that Isoflurane couldn't prevent shivering at all not in five min nor 

in fifty min after anesthesia and tables show that patients with shivering were more than patients without 
shivering in this group but you can conclude from tables that  patients that inhaled with Sevoflurane, had 

less shivering than the other group both in five and fifty min after anesthesia in recovery room and also 

according to table number 3 and 4 patients with grade3 in Sevoflurane group were less than Isoflurane 
group. As we cited in above paragraphs MostafaFathi (2013) concluded that Isoflurane is more better than 

propofol in reduce recovery patients after anesthesia and also according to Iwata (2002) about 

Comparison of the effects of sevoflurane and propofol on cooling and rewarming during deliberate mild 

hypothermia for neurosurgery، showed that there is no difference between them in decrease recovery and 
core temperature.  

but in this article totally we can conclude that Sevoflurane is more better in reduce shivering in patients 

after anesthesia in recovery room and its better for patients that inhaled with Sevoflurane instead of 
Isoflurane to reduce recovery shivering after anesthesia (PV</0001). 
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