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Abstract:  

Background: Functional endoscopic sinus surgery (FESS) is a minimally invasive technique, wherein it is aimed to 

restore sinus ventilation and normal function. The use of the endoscope permits a better view of the surgical field, and 

this is probably responsible for the lower rate of complications. One of the major problems in FESS is intraoperative 

bleeding, which reduces visibility in the operative field. Isoflurane is the most frequently used volatile anesthetic for 

controlled hypotension. However its propensity to cause reflex tachycardia and ‘coronary steal’ confound its usage. 

Propofol, an intravenous anesthetic has become popular due to its very short recovery time and less side effects. It has 

been reported that controlled hypotension may be achieved with propofol plus opioid combinations, without any 

antihypertensive agent. 

Methods: A total 44 patients who were in ASAI and undergoing elective endoscopic sinus surgery under general 

anesthesia were chosen and randomly assigned to one of two groups. Patients were assigned to receive one of the two 

anesthetic combinations: TIVA with propofol/fentanil (23 patients), balanced general anesthesia with isoflurane/fentanil 

(21 patients).  

Results: There was a significantly better surgical field (p = 0.006 at both 15 and 30 minutes intra-operatively) for the 

first 30 minutes of surgery in patients who received propofol.  

Conclusion: Propofol, as an anesthetic agent offers a significantly better visual field as compared to isoflurane in 

patients undergoing FESS. The difference in the surgical fields diminishes as the duration of the surgery extends beyond 

30 minutes. 
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Introduction  

Sinonasal polyps and chronic rhinosinusitis are 

common diseases that affect all age groups. The 

disease is labeled as being chronic when inflammation 

persists for duration in excess of 12 weeks. The 

treatment initially comprises of administration of 

topical steroids and decongestants and systemic 

antibiotics. When the disease does not improve with 

medical management, surgery is considered.
1 

As with 

all endoscopic procedures the success of surgery 

depends to a large extent on a clear surgical field. Even 

a small amount of ongoing bleed in a space as 

restricted as the paranasal sinuses is enough to 

obliterate the view. Deliberate hypotension is one of 

the techniques employed to lower the amount of 

bleeding and provide a clearer surgical field.
2
 Though 

the exact mechanism responsible for reducing the 

blood loss cannot be defined, it is likely to be a result 

of the reduction in cardiac output, blood pressure or a 

combination of the two.3   
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Techniques for deliberate hypotension include 

controlling venous return (for example through 

positioning of the patient) and a number of 

pharmacological interventions including volatile 

anesthetics (halothane, isoflurane, sevoflurane, 

desflurane); direct acting vasodilator drugs (sodium 

nitroprusside, nitroglycerine, hydralazine); trimeth-

aphan; alpha-adrenergic receptor blocking drugs 

(phentolamine, urapidil); beta-adrenergic receptor 

blocking drugs (propranolol, esmolol); combined alpha 

and beta adrenergic receptor blocking drugs (labetalol); 

calcium channel blockers (nicardipine); and 

prostaglandin E1.
4
 Some studies have concluded that 

propofol is more effective than volatile anaesthetic 

agents in reducing blood loss when used for deliberate 

hypotension.
5,6,7,8

 The aim of the study is to try and 

determine if propofol is superior to isoflurane in 

providing a better surgical field during hypotensive 

anesthesia for functional endoscopic sinus surgery. 

Materials and Methods  

After approval from the hospital ethics committee, 44 

patients who were in ASA I and undergoing elective 

endoscopic sinus surgery under general anesthesia 

were chosen and randomly assigned to one of two 

groups. The exclusion criteria included: Patient 

unwillingness, ASA physical status Class II or above 

and surgeon request for change of technique. Written 

informed consent was obtained from each patient. 

Randomization was achieved through selection of an 

unmarked chit revealing the anaesthetic agent 

immediately before induction. Patients were assigned 

to receive one of the two anesthetic combinations: 

TIVA with propofol/fentanil group (P), balanced 

general anesthesia with isoflurane/fentanil group (I). 

Patients were given 0.2 mg glycopyrrolate and fentanyl 

2 mcg/kg IV 15 minutes prior to induction. The clinical 

monitoring included electrocardiography, pulse 

oximetry, temperature, noninvasive blood pressure and 

capnometry. The patients in group (I) received 

thiopentone (3–5 mg/kg). Group (P) received propofol 

(2-3 mg/kg) IV for induction of anesthesia. During 

induction, the patients were ventilated with 100% 

oxygen. After loss of the eyelash reflex and verbal 

response, a bolus dose of vecuronium 0.1 mg/kg was 

administered for muscular paralysis. The trachea was 

intubated and the lungs were mechanically ventilated 

to achieve an end-tidal CO2 concentration of 25-35 

mmHg with 50% N2O in oxygen. The end-tidal 

isoflurane concentration, as well as the propofol 

maintenance infusion was adjusted to maintain an 

adequate depth of anesthesia, as judged by clinical 

signs and hemodynamic responses to surgical stimuli, 

and to maintain blood pressure. In the inhalation group, 

anesthesia was maintained with isoflurane (end-tidal 

concentrations of 0.6-1.4%). The infusion rate of 

propofol was kept between 6-12 mg/kg/hr titrated to 

effect. 

The aim was to maintain the intraoperative mean blood 

pressure around 60 mmHg, HR at about 60 beats per 

minute and end tidal CO2 between 30-35 mm Hg. If 

the systolic blood pressure fell below 80 mmHg, a 6 

mg bolus of intravenous (IV) ephedrine was planned to 

be administered and the anesthetic agent titrated down. 

However such a situation did not arise. No other drugs 

were administered to control blood pressure. The 

propofol or isoflurane was discontinued and N2O was 

stopped immediately after the completion of the 

surgery. The neuromuscular blockade was reversed and 

once respiration and response to verbal command were 

adequate, patients were extubated. 

In most cases, the syringe device for the propofol 

infusion was set up and present even when the patient 

was receiving inhalation anesthesia. This was to 

prevent surgeons from knowing which kind of method 

of anesthesia was being provided. The surgeon 

provided numerical assessments of the operative 

conditions. Surgical field was scored using the scale 

that was originally described by Fromme et al. and then 

subsequently adapted by Boezaart et al.
9
  

Grade 0 -No bleeding (cadaveric conditions)   
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Grade 1 -Slight bleeding - no suctioning required  

Grade 2 -Slight bleeding - occasional suctioning 

required  

Grade 3 -Slight bleeding -frequent suctioning required; 

bleeding threatens surgical field a few seconds after 

suction is removed  

Grade 4 -Moderate bleeding -frequent suctioning 

required and bleeding threatens surgical field directly 

after suction is removed  

Grade 5 -Severe bleeding -constant suctioning 

required; bleeding appears faster than can be removed 

by suction; surgical field severely threatened and 

surgery usually not possible. 

Data was analyzed with the use of SOFA- Statistics 

Open For All (version 1.0.7, Paton-Simpson & 

Assosciates Ltd., Released under open source AGPL3 

license). The two groups were compared for various 

parameters using the independent samples t-test. 

Results were considered significant if the p value was 

less than 0.05. 

Results  

A total of 21 (n = 21) patients were included in the 

isoflurane group (Group I) and 23 (n=23) patients in 

the propofol group (Group P). All Patients were ASA 

Physical Status Class I. Both the groups were 

comparable with respect to Age, Sex, Body Weight, 

and Baseline Heart Rate & Mean Blood Pressure. 

 

"Age" for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 38.667 14.444 14.0 65.0 

P 23 36.087 15.591 14.0 67.0 

p value> 0.573 (Not Significant), t statistic: 0.568 

 

"Weight" for "I" vs "P" 
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Group N Mean Standard Deviation Min Max 

I 21 64.19 9.363 50.0 87.0 

P 23 64.957 11.332 45.0 88.0 

p value> 0.809 (Not Significant), t statistic: -0.243 

 

 

 

"Phr"(Pre-operative Heart Rate) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 80.571 8.041 65.0 97.0 

P 23 75.087 7.147 65.0 88.0 

p value>0.021 (Not Significant), t statistic: 2.395 
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"Pm"(Pre-operative MABP) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 91.381 4.376 80.0 99.0 

P 23 90.435 4.66 78.0 98.0 

p value: 0.492 (Not Significant), t statistic: 0.693 

 

The Fromme Boezaart Scores (Fbs) were consistently lower in the propofol group; however, they were statistically 

significant only for scores at 15 and 30 minutes.  

 

"15Fbs" (Fromme Boezaart Score at 15 Minutes) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 2.714 0.463 2.0 3.0 

P 23 2.304 0.47 2.0 3.0 

p value: 0.006 (Significant), t statistic: 2.909 

174 
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"30Fbs" (Fromme Boezaart Score at 30 Minutes) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 2.714 0.463 2.0 3.0 

P 23 2.304 0.47 2.0 3.0 

p value< 0.006 (Significant), t statistic: 2.909 

 

 

"45Hr" (Heart Rate at 45Minutes) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 72.762 6.244 62.0 84.0 

P 23 63.261 4.555 55.0 72.0 

p value < 0.001 (Significant), t statistic: 5.802 

175 
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"60Hr"(Heart Rate at 60 Minutes) for "I" vs "P" 

Group N Mean Standard Deviation Min Max 

I 21 68.286 5.497 56.0 80.0 

P 23 60.13 4.003 54.0 67.0 

p value < 0.001 (Significant), t statistic: 5.661 

 

  

 

Discussion  

Analysis of the data indicates that propofol results in a 

statistically significant better visual field for functional 

endoscopic sinus surgery as compared to isoflurane. 

The difference between the surgical fields with the two 

agents is most significant for the first 30 minutes of 

surgery and subsequently less so as indicated by the 

Fromme Boezaaart Scale. Eberhart et al
6
 in a study 

comprising 90 patients had compared Intravenous 

anesthesia using propofol and remifentanyl with 

traditional balanced anesthesia using isoflurane and 

alfentanyl by subjective assessment of surgical 

conditions made by two experienced otorhi-

nolaryngological surgeons. They had concluded that 

intravenous anesthesia using propofol-remifentanil 

provides better surgical conditions compared with a 

176 
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traditional balanced anesthesia technique using 

isoflurane-alfentanil. This is in agreement with our 

results. They had further hypothesized that lower 

cardiac output caused by decreased heart rate during 

deep general anesthesia was responsible for this result.
6
  

Wormald PJ et al too had concluded that in patients 

undergoing Endoscopic Sinus Surgery, total 

intravenous anaesthesia results in a better surgical field 

than inhalational anaesthesia.
10

 Their study comprised 

of 56 patients who underwent endoscopic sinus surgery 

under either sevoflurane or propofol anaesthesia. In a 

series of 56 patients, Pavlin et al had compared the 

effect of propofol with isoflurane on bleeding during 

endoscopic sinus surgery.
8
 They reached a conclusion 

that surgical blood loss was the same for both 

anesthetic agents overall, but propofol appeared to 

offer an advantage in terms of subjective improvement 

in operating conditions, particularly in the ethmoid and 

sphenoid sinuses. Blood loss was not measured as a 

part of our study; however, both studies are in 

agreement with respect to the improvement in 

operating conditions with the use of propofol. 

Contrary to the above findings, in a study involving 46 

patients, Beule et al had concluded that under 

conditions of balanced circulatory parameter, equal 

blood loss and endoscopic vision can be achieved with 

both tested anesthetic regimens – sevoflurane or 

propofol and that during extended operations 

thrombocyte impairment by propofol may become 

clinically relevant.
11

 The latter may explain the reason 

for diminished difference in the Fromme Boezaart 

Scale values between the two groups beyond a duration 

of 30 minutes in our study. Nair et al examined the 

effect of Metoprolol given 30 minutes prior to surgery 

in eighty patients undergoing endoscopic sinus surgery 

and compared them to a control group.
12

 They 

observed that in the entire group, surgical grade 

correlated with heart rate but not with mean arterial 

blood pressure. Mean surgical grade was similar 

between the placebo and β-blocker groups, but early in 

the study a significantly better surgical field was 

recorded in the β-blocker group. Our results agree with 

this study in that the patients of the propofol group who 

had significantly lower heart rate as compared to 

patients in the isoflurane group also had better surgical 

fields. 

Conclusion  

In view of the foregoing, we conclude that the use of 

propofol as an anaesthetic agent offers a significantly 

better visual field as compared to isoflurane in patients 

undergoing functional endoscopic sinus surgery. The 

difference in the surgical fields diminishes as the 

duration of the surgery extends beyond 30 minutes. 
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