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Abstract 

Background:Propofol is one of the most commonly used intravenous anesthetic drugs both for induction and maintenance of general 
anesthesia. The present study was conducted to evaluate the effect of sevoflurane as an adjuvant to propofol-based total intravenous anaesthesia 

during ocular surgery.Materials and Methods: The present study was conducted to evaluate the effect of sevoflurane as an adjuvant to propofol-

based total intravenous anaesthesia during ocular surgery. The study was conducted over a period of 1 year among 90 patients who were 
scheduled to undergo ocular surgery by ophthalmologist under GA. Patients were randomized divided into the propofol-based TIVA or propofol 

/sevoflurane anesthesia groups. All patients were monitored. Data was collected and analysis was done. Results: In the present study 90 patients 

undergoing elective ocular surgery under GA were included and divided into 2 groups 45 in the TIVA group and 45 in the propofol/sevoflurane 
group.  Mean age of TIVA group was 56yrs and propofol/sevoflurane group was 54 yrs. Maximum patients were ASI II in both groups. The 

operation time for TIVA group was 55.3±20.6 mins and for propofol/ sevoflurane group was 66.4±28.7mins. Anesthesia time for TIVA group 

was 86.4±24.6mins and propofol/sevoflurane group was 95.4±32.3mins. Extubation time for TIVA group was 5.43±3.12mins and 
propofol/sevoflurane group was 6.56±3.12mins and the LOC Ce for TIVA group was 2.67±0.76mins and propofol/sevoflurane group was 

3.02±0.92mins. The maintenance propofol Ce values were 2.59±0.79 and 2.28±0.89 µg/mL in the TIVA and propofol/sevoflurane groups, 

respectively. The awakening propofol Ce values were 0.95±0.43 and 0.67±0.28 µg/mL in the TIVA and propofol/sevoflurane groups, 
respectively. Nasopharyngeal excretion volume was 29.3±19.5 and 15.5±11.8 in the TIVA and propofol/sevoflurane groups, respectively. 

Conclusion: The present study concluded that the combination with 1% sevoflurane anesthesia attenuated propofol-induced excess excretions 

during ocular surgery. And no prolonged extubation under BIS monitoring, no postoperative endophthalmitis, and no PONV in the 2 groups was 
found. 
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Introduction  
 
Postoperative pain after surgery is still a significant problem, and 

poor control of postoperative pain can result in increased morbidity, 

prolonged recovery, reduced patient satisfaction, and increased 
incidence of chronic postsurgical pain[1,2].Analgesics that improve 

analgesia, reduce opioid use, and reduce opioid-related side effects 

can improve outcomes and enhance recovery[3]. It was found that 
some patients had secretions toward the eye, resulting in 

contamination of surgical field in propofol-based total intravenous 

anesthesia (TIVA) during ophthalmic surgery,[4] and it is more 
common in adults and in prolonged procedures[5]. For this reason, 

TIVA is not suggested for ocular surgery. However, the incidence of 

postoperative nausea and vomiting (PONV) and the need for 
antiemetics were significantly less in the TIVA patients than in the 

inhalation anesthesia patients in ophthalmic surgery[6]. Because 

PONV  
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will increase intraocular pressure resulting in wound dehiscence and 

glaucoma. Therefore, TIVA is suitable for ocular surgery[7,8]. The 

present study was conducted to evaluate the effect of sevoflurane as 
an adjuvant to propofol-based total intravenous anaesthesia during 

ocular surgery. 

Materials and Methods 

The present study was conducted to evaluate the effect of sevoflurane 

as an adjuvant to propofol-based total intravenous anaesthesia during 

ocular surgery. Before the commencement of the study ethical 
approval was taken from the Ethical Committee of the institute and 

written consent was taken from the patient after explaining the study. 

The study was conducted over a period of 1 year among 90 patients 
who were scheduled to undergo ocular surgery by ophthalmologist 

under GA. Patients were randomized divided into the propofol-based 

TIVA or propofol/sevoflurane anesthesia groups. Patients with 
possible pregnancy; emergent surgeries; uremia; and liver disease 

were excluded from the study. All patients fasted overnight before 

surgery. To exclude the potential influence of diurnal variations of 
salivation, the patients were performed uniformly at the time around 

mid-day. There was no premedication before induction of anesthesia. 

Regular monitoring, such as noninvasive arterial blood pressure, 
electrocardiography (lead II), pulse oximetry, and end-tidal carbon 

dioxide pressure (EtCO2) were applied in each patient. GA was 

induced with fentanyl, propofol, and rocuronium in all patients, then 
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intubated and maintained with propofol or propofol/sevoflurane. All 

patients were monitored under bispectral index (BIS). In the 
propofol-based TIVA group, anesthesia was induced using 

intravenous (IV) fentanyl (2mg/kg) and 2% lidocaine (1.5 mg/kg). 

Continuous infusion of propofol was delivered subsequently using 
Schneider kinetic model of target-controlled infusion with the effect-

site concentration (Ce) of 4.0mg/ml. Rocuronium (0.6mg/kg) was 

given when patients lost consciousness, followed by tracheal 
intubation. GA was maintained with TCI propofol infusion and 1.0 

L/min flow with 50% oxygen. In the propofol/sevoflurane group, the 

anesthesia induction was as the TIVA group patients, whereas 
anesthesia was maintained using propofol infusion and 1% 

sevoflurane (inhaled concentration) with an oxygen flow of 1mL/ 

min. Repetitive bolus injections of rocuronium were prescribed as 
required throughout the procedure in both groups. Maintenance of 

the Ce for the TIVA and propofol/sevoflurane was adjusted to keep 

BIS value between 40 and 60, and mean arterial blood pressure at 80 
to 100mm Hg. The EtCO2 pressure was maintained at 35 to 45mm 

Hg. Once neuromuscular function returns, rocuronium (10mg, IV) 

was administered as required. All patients received IV 
dexamethasone 5 mg for preventing PONV. At the end of the 

procedure, propofol or sevoflurane was discontinued, and the lungs 

were ventilated with 100% oxygen at a fresh gas flow of 6 L/min. 
Reversal of neuromuscular function was achieved by administrating 

neostigmine (0.03–0.04mg/kg) with glycopyrrolate (0.006–0.008mg/ 

kg) once spontaneous breathing returned to prevent residual 
paralysis. When the patient regained consciousness by name with 

spontaneous and smooth respiration, the endotracheal tube was 

removed, and the patient was sent to the postoperative anesthesiacare 
unit for further care. Total volume of secretions was determined by 

collecting them with frequent suction via nasal and oral cavities by 

using the suction apparatus from the end of surgery to extubation of 
the endotracheal tube. Additionally, loss of consciousness (LOC) Ce 

of propofol, awakening Ce of propofol, maintenance Ce, 

maintenance concentration of sevoflurane (%) and awakening 
concentration of sevoflurane (%), extubation time and the incidence 

of PONV within 24 hours after surgery was recorded. Data was 

presented as the mean and standard deviation (SD) or number of 
patients. Comparison was done using Student t tests or Mann–

Whitney U test, chi-square test. Statistical significance was accepted 

for 2-tailed P values of less than 0.05.   
Results 

In the present study 90 patients undergoing elective ocular surgery 

under GA were included and divided into 2 groups 45 in the TIVA 
group and 45 in the propofol/sevoflurane group.  Mean age of TIVA 

group was 56 yrs and propofol/sevoflurane group was 54 yrs. 

Maximum patients were ASA II in both groups. The operation time 
for TIVA group was 55.3±20.6mins and for propofol/ sevoflurane 

group was 66.4±28.7mins. Anesthesia time for TIVA group was 

86.4±24.6mins and propofol/sevoflurane group was 95.4±32.3mins.  
Extubation time for TIVA group was 5.43±3.12mins and propofol/ 

sevoflurane group was 6.56±3.12mins and the LOC Ce for TIVA 

group was 2.67±0.76mins and propofol/sevoflurane group was 
3.02±0.92mins. The maintenance propofol Ce values were 2.59±0.79 

and 2.28±0.89µg/mL in the TIVA and propofol/sevoflurane groups, 

respectively. The awakening propofol Ce values were 0.95±0.43 and 
0.67±0.28 µg/mL in the TIVA and propofol/sevoflurane groups, 

respectively. Nasopharyngeal excretion volume was 29.3±19.5 and 

15.5±11.8 in the TIVA and propofol/sevoflurane groups, 
respectively. There were no patient with PONV in both groups. 

 

Table 1: Demographic data 

Variables Group TIVA N=45 Group P/S  N=45 

Gender   

Male 21 25 

Female 24 20 

Mean Age (yrs) 56±10.6 54.3±12.4 

ASA   

ASA I 9 4 

ASA II 26 30 

ASA III 10 11 

 

Table 2: Comparison of perioperative characteristics and outcomes for both groups 

Variables Group TIVA N=45 Group P/S  N=45 

Operation time (min) 55.3±20.6 66.4±28.7 

Anaesthesia time (min) 86.4±24.6 95.4±32.3 

Extubation time (min) 5.43±3.12 6.56±3.12 

LOC Ce(µg/ml) 2.67±0.76 3.02±0.92 

Awakening Ce(µg/ml) 0.95±0.43 0.67±0.28 

Maintenance Ce(µg/ml) 2.59±0.79 2.28±0.89 

Nasopharyngeal excretion volume 29.3±19.5 15.5±11.8 

Patients with PONV 0 0 

Patients with postoperative endopthalmitis 0 0 

 

Discussion 

Propofol is one of the most commonly used intravenous anesthetic 

drugs both for induction and maintenance of general anesthesia. 
Advantages of total intravenous anesthesia (TIVA) with propofol 

also include reduced nausea and vomiting, reduced atmospheric 

pollution, and a better wake up profile[9].Propofol also has analgesic 
properties[10].A meta-analysis of 14 clinical trials also found that 

propofol was associated with lower pain scores 24 hours after 

surgery[11].Furthermore, TIVA with propofol may reduce incidence 
of chronic postsurgical pain[12,13]. However, other clinical studies 

have found no beneficial analgesic effect after surgery with 

propofol[14,15].The incidence of hypersalivation under propofol 

anesthesia in elective orthopedic and urological surgery was 

60%[16]and in minor gynecological surgery was 25%[17]. Whereas, 
propofol anesthesia compared with sevoflurane anesthesia would 

increase salivation in laryngeal microsurgery with unknown 

incidence[18].The mechanism of hypersalivation might be due to the 
fact that propofol increases the intracellular concentration of calcium 

and modulates the activation of P2X4 in submandibular acini[19]. 

Sevoflurane and propofol had similar efficacy for anesthesia, 
nevertheless, propofol based TIVA may still be the preferred 

anesthetic because of its favourable anesthesia characteristics, such 
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as high patient satisfaction and less frequent incidence of PONV[20-

22].Enlund et al. found that propofol-based anesthesia was associated 
with better survival after colon cancer surgery compared with 

sevoflurane anesthesia[23].During lengthy surgical procedures, 

higher than necessary propofol infusion levels may accumulate and 
be redistributed from the fatty tissue and muscle to the plasma, which 

leads to delayed recovery. Inhaled DES is also redistributed in the 

fatty tissue and muscle and may delay emergence in cases where the 
anesthesia time is increased[24].In addition, Kim et al reported that 

sevoflurane-induced decrease in airway secretion is due to the 

impairing chloride secretion indirectly by inhibiting the KCNQ1 
channel in the tracheal epithelium and salivary gland[25,26]. 

For attenuating secretions, an antisialagogue such as glycopyrrolate 

may be useful to reduce nasopharyngeal excretion, except in 
prolonged ophthalmic surgery[27,28]. However, anticholinergics 

have cardiovascular adverse effects, including cardiac dysrhythmias 

and ischemia[29]. 

Conclusion 

The present study concluded that the combination with 1% 

sevofluraneanesthesia attenuated propofol-induced excess excretions 
during ocular surgery. And no prolonged extubation under BIS 

monitoring, no postoperative endophthalmitis, and no PONV in the 2 

groups was found. 
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