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Background & Aims: Functional Endoscopic Sinus Surgery (FESS) requires 

optimal surgical field visibility, but intraoperative bleeding can compromise 

outcomes. Controlled hypotension and attenuation of stress responses are key 

anaesthetic goals. Magnesium sulphate, due to its vasodilatory and sympatholytic 

properties, may improve surgical conditions. This study aimed to evaluate the 

efficacy of intravenous magnesium sulphate in reducing blood loss, improving 

surgical field quality, and maintaining hemodynamic stability during FESS. 

Material & Methods: This prospective randomized double-blinded study 

included 60 patients undergoing elective FESS, allocated into two groups. Group 

M received magnesium sulphate (50 mg/kg bolus followed by 15 mg/kg/hr 

infusion), while Group C received normal saline. Hemodynamic parameters were 

recorded perioperatively. Blood loss was assessed using pre- and postoperative 

haemoglobin and packed cell volume (PCV). Surgical field quality was graded 

using the Boezaart and Van der Merwe scale. Statistical analysis was performed 

using independent t-test, Chi-square test, and Mann–Whitney U test, with p<0.05 

considered significant. 

Results: Postoperative haemoglobin (13.51 ± 1.85 vs. 12.27 ± 2.14 g/dL; p=0.019) 

and PCV (40.03 ± 6.70% vs. 35.70 ± 8.15%; p=0.028) were significantly higher in 

Group M. Mean Boezaart score was significantly lower in Group M (2.17 ± 0.38 

vs. 3.13 ± 0.68; p<0.001), indicating improved surgical field quality. 

Hemodynamic responses to laryngoscopy were significantly attenuated, with 

better intraoperative stability in Group M. 

Conclusion: Intravenous magnesium sulphate effectively reduces blood loss, 

improves surgical field quality, and provides stable hemodynamics during FESS, 

supporting its use as a safe anaesthetic adjunct. 

 

Copyright © International Journal of 
Medical and Pharmaceutical Research 
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INTRODUCTION 

Functional Endoscopic Sinus Surgery (FESS) has become the cornerstone in the surgical management of a wide range of 

sinonasal disorders, including chronic rhinosinusitis with or without nasal polyposis, fungal sinusitis, mucoceles, and 

selected skull base pathologies. (1). 

 

Intraoperative bleeding remains one of the most significant challenges during FESS. Bleeding compromises surgical field 

visibility and necessitates frequent suctioning, which disrupts surgical flow. (2). Consequently, strategies aimed at 

minimizing blood loss and improving the quality of the surgical field are of paramount importance. 

Controlled hypotension under GA is a well-established technique to reduce intraoperative bleeding during FESS. Several 

pharmacological agents have been employed for this purpose, including vasodilators such as nitroglycerin and sodium 
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nitroprusside, beta-adrenergic blockers like esmolol, alpha-2 adrenergic agonists such as clonidine and dexmedetomidine, 

and high concentrations of volatile anaesthetic agents(3). While these agents are effective, each has inherent limitations, 

including reflex tachycardia, delayed recovery, excessive sedation, or the risk of organ hypoperfusion, particularly in 

susceptible patients (4). 

 

Magnesium sulphate has gained increasing attention as a potential adjunct in controlled hypotensive anaesthesia. It acts as 

a non-competitive antagonist at N-methyl-D-aspartate (NMDA) receptors and inhibits calcium influx through voltage-

gated calcium channels. These actions result in attenuation of catecholamine release from adrenergic nerve terminals and 

the adrenal medulla, leading to reduced sympathetic tone, vasodilation, and stabilization of hemodynamic responses to 

surgical stress (5). 

 

In the perioperative setting, magnesium sulphate has demonstrated multiple beneficial effects, including attenuation of the 

pressor response to laryngoscopy and intubation, reduction in anaesthetic and opioid requirements, and improved 

postoperative analgesia(6). Its vasodilatory properties, mediated by both endothelial-dependent and independent 

mechanisms, contribute to reduced arterial pressure and decreased capillary bleeding. Additionally, magnesium enhances 

prostacyclin synthesis and inhibits angiotensin-converting enzyme activity, further supporting its hypotensive effects 

(7).Several clinical studies have evaluated the role of magnesium sulphate in reducing intraoperative blood loss and 

improving surgical field conditions. Elsharnouby and Elsharnouby demonstrated that perioperative administration of 

intravenous magnesium sulphate significantly reduced arterial pressure, heart rate, intraoperative blood loss, and duration 

of surgery compared with placebo in patients undergoing surgery under hypotensive anaesthesia (8). These findings laid 

the foundation for subsequent research into magnesium’s role in endoscopic surgeries. 

 

More recently, randomized controlled trials on FESS have reported favourable outcomes with magnesium sulphate. 

Improved surgical field quality, assessed using validated grading systems such as the Fromme-Boezaart scale, and reduced 

estimated blood loss have been observed in patients receiving magnesium compared (9). A systematic review and meta-

analysis of randomized controlled trials further supported these findings. (10). 

 

There is considerable variation in the dosing strategies employed across studies, with bolus doses ranging from 40 to 60 

mg/kg and infusion rates between 10 and 30 mg/kg/h. Safety considerations also warrant attention, as magnesium 

potentiates neuromuscular blockade and may cause hypotension or bradycardia if not carefully titrated and monitored(11) 

. Given these considerations, there remains a need for well-designed, randomized, double-blinded controlled studies 

employing standardized dosing protocols and objective outcome measures to better define the role of magnesium sulphate 

in functional endoscopic sinus surgery. Evaluating its efficacy in reducing blood loss, improving surgical field quality, and 

maintaining hemodynamic stability while monitoring for adverse effects is essential before recommending its routine use. 

The present study was therefore undertaken to evaluate the efficacy of intravenous magnesium sulphate administered as a 

bolus followed by continuous infusion in reducing intraoperative blood loss during functional endoscopic sinus surgery. 

By employing a randomized double-blinded controlled design, this study aims to contribute robust evidence regarding the 

utility and safety of magnesium sulphate as an adjunct in anaesthesia for functional endoscopic sinus surgery. 

 

MATERIALS AND METHODS: 

Ethical Considerations 

Ethical approval for the study was obtained from the Institutional Ethics Committee, prior to the commencement of the 

study vide number IEC/199/23-24. 

 

Study Design  

The present study was designed as a prospective randomized comparative study. 

 

Trial Registration 

The study was carried out over a period of one year starting on 28/10/2024 after obtaining approval from the Institutional 

Ethics Committee. 

 

Patient Population 

The study population consisted of adult patients scheduled to undergo elective FESS under GA. 

 

Consent 

Written informed consent was obtained from all participants after explaining the purpose, procedure, benefits, and potential 

risks of the study. Confidentiality of patient data was maintained throughout the study period 

 

Inclusion Criteria 

Patients fulfilling the following criteria were included in the study: 

• Adult patients aged between 18 and 60 years 

• Patients scheduled for elective functional endoscopic sinus surgery 
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• Patients belonging to American Society of Anaesthesiologists (ASA) physical status I or II 

• Patients who provided informed written consent to participate in the study 

 

Exclusion Criteria 

Patients were excluded from the study if they had any of the following conditions: 

• Known hypersensitivity or contraindication to magnesium sulphate 

• Significant cardiovascular disease 

• Renal impairment 

• Hepatic dysfunction 

• Coagulation disorders 

• Patients on calcium channel blockers or magnesium therapy 

• Pregnant or lactating women 

• Patients refusing consent for participation in the study 

 

Sampling Method 

Eligible patients were selected using simple random sampling. Randomization into the two study groups of 30 each was 

performed using a computer-generated randomization sequence. 

 

Conduct of study 

After informed consent, patients were randomized into two groups. Group M received intravenous magnesium sulphate 

(bolus of 50mg/kg followed by infusion of 15mg/kg/hr), while Group C received an equal volume of normal saline. The 

study was double-blinded, with both the anaesthesiologist and surgeon unaware of group allocation. 

Standard monitoring (ECG, SpO₂, NIBP, capnography) was applied. Baseline hemodynamic parameters were recorded. 

General anaesthesia was induced and maintained as per institutional protocol, with endotracheal intubation after adequate 

muscle relaxation. 

 

Hemodynamic parameters (HR, SBP, DBP, and MAP) were recorded at baseline, peri-induction, post-laryngoscopy, and 

at regular intraoperative intervals until the end of surgery. 

 

Outcome Measures  

Blood loss was assessed indirectly using pre- and postoperative haemoglobin(Hb) and packed cell volume(PCV). Surgical 

field quality was graded using the Boezaart and Van der Merwe scale. 

 

Grade 1 Cadaveric conditions with minimal suction required 

Grade 2 Minimal bleeding with infrequent suction required 

Grade 3 Brisk bleeding with frequent suction required 

Grade 4 Bleeding covers surgical field after removal of suction before surgical instruments 

can perform maneuver. 

Grade 5 Uncontrolled bleeding; bleeding out of nostril on removal of suction. 

Table 1: Boezaart and Van der Merwe scale 

 

Sample Size calculation 

Sample size was calculated using published data of a previous study based on the anticipated difference in the blood loss 

between the MgSO4 and control groups. The blood loss with use of MgSO4 was (mean ± standard deviation) 361.78 ± 

194.11. Assuming Type I error of 5% and Type II error of 20% (power of 80%), an increase in the blood loss by 54% was 

considered clinically significant.  This resulted in a sample size of 15 patients for each group calculated by using the 

formula. 

 
Figure 1: Sample size calculation formula 
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Statistical Analysis 

All collected data were entered into Microsoft Excel and analysed using appropriate statistical software. Continuous 

variables such as age, weight, Hb and PCV levels were expressed as mean with standard deviation. Comparison between 

the two groups was performed using the independent sample t-test for continuous variables and Chi-square test for 

categorical variables. For non-parametric data such as surgical field grading, the Mann-Whitney U test was applied. A p-

value less than 0.05 was considered statistically significant. 

 

RESULTS 

Sixty patients were randomized into two groups: Group M received magnesium sulphate (bolus plus infusion) and Group 

C received normal saline. The study was double-blinded, and all patients completed the protocol without dropouts or 

exclusions. 

 

Preoperative haemoglobin and PCV were comparable between groups (p>0.05).  Postoperative haemoglobin showed 13.51 

± 1.85 vs. 12.27 ± 2.14 g/dL; p=0.019(figure-2) and PCV showed 40.03 ± 6.70% vs. 35.70 ± 8.15%; p=0.028 (figure-3) 

were significantly higher in Group M compared to Group C. The mean Boezaart score was significantly lower in Group M 

showing 2.17 ± 0.38 vs. 3.13 ± 0.68; p<0.001(figure-4), indicating improved surgical field quality. The data showed a 

statistically significant (p<0.05) difference in postoperative haemoglobin, PCV and surgical field grading between the two 

groups (table -2) 

 

Variable 
Group M (Mean ± 

SD) 

Group C (Mean ± 

SD) 
P value 

Age 35.06 ± 13.00 

 

42.13 ± 13.5 

 

 

0.59 

Weight (kg) 64.92 ± 11.05 

 

65.87 ± 9.89 

 

 

0.68 

Preoperative Hb 

(g/dL) 
13.67 ± 1.97 13.37 ± 2.17 0.575 

Postoperative Hb 

(g/dL) 
13.51 ± 1.85 12.27 ± 2.14 0.019* 

Preoperative PCV 

(%) 
41.40 ± 6.49 39.83 ± 7.22 0.380 

Postoperative PCV 

(%) 
40.03 ± 6.70 35.70 ± 8.15 0.028 * 

Boezaart grade 2.17 ± 0.38 3.13 ± 0.68 <0.001* 

Table 2: Results; Values are mean ± standard deviation (SD) or number of patients; *p-value is statistically 

significant 

 

These findings demonstrate reduced intraoperative blood loss and better visualization in the magnesium sulphate group, 

supporting its efficacy in optimizing surgical conditions during FESS. 

 

DISCUSSION 

Manandhar et al. highlighted that FESS has become the cornerstone for managing chronic rhinosinusitis, particularly in 

low- and middle-income countries where advanced disease often presents with extensive mucosal inflammation and 

hypervascularity (1). Excessive intraoperative bleeding remains a major challenge in FESS, compromising visualization, 

prolonging surgery, and increasing complication risk. This study was designed to evaluate whether intravenous magnesium 

sulphate reduces blood loss while maintaining hemodynamic stability and patient safety. 

 

Sieśkiewicz et al. demonstrated that bleeding during endoscopic sinus surgery is closely related to the microvascular density 

of the nasal mucosa, making even modest elevations in blood pressure clinically relevant (2). This pathophysiological basis 

supports controlled hypotension to improve surgical field quality. The present study evaluates magnesium sulphate, with 

vasodilatory and sympatholytic properties, as an adjunct to general anaesthesia in FESS. 

 

Baseline demographic and clinical characteristics were comparable between Group M and Group C. There were no 

significant differences in age, gender distribution, or anthropometric parameters (weight, height, BMI), minimizing 

confounding effects on vascular reactivity, drug pharmacodynamics, and cardiovascular responses. 

 

Although Group M had a slightly higher proportion of ASA II patients, this would typically favour the control group; 

nevertheless, Group M demonstrated better intraoperative outcomes, supporting a true effect of magnesium sulphate rather 

than differences in baseline health status. 
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Mallampati scores were similar in both groups, indicating comparable airway difficulty. This ensures that differences in 

hemodynamic responses were pharmacological rather than related to variations in intubation stress. 

Kennedy et al. emphasized that successful FESS relies heavily on optimal visualization of the surgical field, which in turn 

depends on minimizing bleeding and maintaining stable hemodynamics (28, 33). The baseline comparability achieved in 

the present study provides a robust foundation for attributing differences in blood loss, surgical field quality, and 

hemodynamic stability directly to the intervention under investigation. 

 

Srivastava et al. demonstrated that controlled hypotension plays a pivotal role in reducing intraoperative blood loss during 

FESS by lowering arterial and capillary pressures within the highly vascular nasal mucosa (3). Intravenous magnesium 

sulphate significantly reduced intraoperative blood loss, as assessed by perioperative haemoglobin and packed cell volume 

(PCV). Preoperative values were comparable between groups, confirming similar baseline status. Postoperatively, Group 

M maintained significantly higher haemoglobin and PCV levels than the control group, indicating less blood loss. The 

smaller decline in these parameters reflects better preservation of red cell mass, consistent with reduced surgical bleeding, 

likely due to controlled hypotension and decreased mucosal oozing during FESS 

 

Elsharnouby et al. reported that magnesium sulphate can be effectively used as a hypotensive anaesthetic agent due to its 

ability to inhibit catecholamine release, block calcium influx into vascular smooth muscle, and reduce systemic vascular 

resistance (8). The present study corroborates these findings by demonstrating significant differences in postoperative 

haematological parameters favouring the magnesium group. Similar results were observed by Preethi et al., who showed 

that magnesium sulphate significantly reduced blood loss and improved surgical field quality in patients undergoing FESS 

(41). The consistency of findings across studies strengthens the evidence supporting magnesium sulphate as a useful adjunct 

in sinonasal surgeries. 

 

Sieśkiewicz et al. emphasized that even small reductions in bleeding can substantially improve endoscopic visibility, as the 

nasal mucosa has a dense microvascular network (2). Surgical field quality, assessed by the Boezaart and Van der Merwe 

scale, was significantly better in Group M, with lower scores indicating less bleeding and improved visualization. This 

enhances anatomical clarity, reduces operative difficulty, and may lower the risk of orbital and skull base injuries during 

FESS 

 

Liu et al., in their meta-analysis of randomized controlled trials, concluded that magnesium sulphate significantly improves 

the surgical field during endoscopic sinus surgery when compared to placebo or standard anaesthetic techniques (9, 49). 

The results of the present study are in strong agreement with this conclusion. The highly significant difference in Boezaart 

grading observed between the two groups supports the primary objective of the study and confirms that magnesium 

sulphate effectively enhances surgical field conditions by reducing intraoperative bleeding. 

 

The intraoperative infusion phase further highlighted the role of magnesium sulphate in maintaining controlled 

hypotension. From 45 minutes onward, Group M consistently exhibited significantly lower MAP values compared to Group 

C, with highly significant differences observed at 60 minutes and at the end of surgery. Estrada de la P et al. demonstrated 

that magnesium sulphate produces a gradual and sustained hypotensive effect, making it suitable for prolonged procedures 

requiring stable surgical conditions (44). The sustained reduction in MAP observed in the present study provides a 

physiological explanation for the improved surgical field quality and reduced blood loss in the magnesium group. 

 

Lang et al., in their meta-analysis comparing dexmedetomidine and magnesium sulphate, concluded that magnesium 

sulphate is equally effective in providing controlled hypotension with a favourable safety profile (10). The present study 

supports this observation, as no episodes of excessive hypotension, bradycardia, or hemodynamic instability were noted in 

the magnesium group. MAP values remained within acceptable ranges, ensuring adequate tissue perfusion throughout 

surgery. 

 

The findings of the present study are consistent with a growing body of literature supporting the use of magnesium sulphate 

for controlled hypotension and stress response attenuation in ENT surgeries (18, 20, 21, 26-28). Compared to agents such 

as nitroglycerin, esmolol, or dexmedetomidine, magnesium sulphate offers the advantage of multimodal action with 

minimal adverse effects. Its affordability and availability further enhance its suitability, particularly in low- and middle-

income settings as highlighted by Manandhar et al. (1). 

 

The study is limited by a relatively small sample size and indirect assessment of blood loss using haemoglobin, PCV, and 

surgical field grading. Larger studies with direct blood loss measurement are needed. 

Intravenous magnesium sulphate is an effective and safe adjunct in FESS, reducing blood loss, improving surgical field 

quality, and maintaining hemodynamic stability, supporting its use in anaesthetic protocols. 
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Figure 2: Bar diagram showing comparison of preoperative and postoperative haemoglobin levels 

between Group M and Group C 

 

 

 

Figure 3 : Bar diagram showing comparison of preoperative and postoperative PCV between Group 

M and Group C 

 
Figure 4: Bar diagram showing comparison of Boezaart and Van der Merwe surgical field grades 

between Group M and Group C 
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