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Abstract:

Background: FESS — Functional endoscopic sinus surgery, a minimally invasive surgery, has become the main
stay for treatment of patients with sinus pathology. However, Intraoperative bleeding, which reduces operative
field visibility is the major problem in FESS. This study compare the effects of preoperative Clonidine,
Metoprolol and Tranexamic acid with Intraoperative Nitroglycerin in patients undergoing FESS on Quality of
surgical field , Intraoperative blood loss ,Hemodynamics and duration of surgery.

Methods: In this study 90 patients assigned to undergo FESS were randomly allocated to three groups of 30
each. Group 1 patients were premedicated orally with Metoprolol 12.5 mg and Clonidinel50mcg.
Inj.Tranexamic Acid 30 mg/kg i.v. was given half an hour prior to surgery. Group Il patients received NTG
infusion at 2-5 mcg/kg/min, titrated to a mean arterial blood pressure of 65-75 mm/Hg. Group Il underwent
surgery under normotensive anesthesia.

Results: Visibility of the operative field was best in Group Il when compared to Group I, which was relatively
better than control group. The average blood loss and mean arterial pressure was least with Group Il. Mean
heart rate was significantly low in Metoprolol, Clonidine and Tranexamic acid group.

Conclusion : Nitroglycerin infusion have lesser blood loss, better quality of surgical field and reduced duration
of surgery compared to premedication with Metoprolol, Clonidine and Tranexamic acid and normotensive
anesthesia but in conditions where nitroglycerin infusion is contraindicated or not feasible, the use of
Metoprolol, clonidine and Tranexamic acid may be an acceptable safer and simpler alternative.

Keywords: FESS, Metoprolol, Clonidine, Tranexemic acid, Nitroglycerin

I.  Introduction

Functional endoscopic sinus surgery (FESS), a minimally invasive surgery, has become the main stay
for treatment of patients with sinus pathology®. Though relatively safe, it is associated with some complications
as meningitis, CSF leak, orbital and intracranial injuries, synechiae and bleeding®. Intraoperative bleeding,
which reduces visibility in the operative field, is the major problem in FESS. It not only prolongs the duration of
surgery but also increase the chances of complications.The complicated anatomic structure with its unique
variations, the proximity of the delicate cranial base, brain, eyes, blood vessels and nerves mandates minimal
bleeding, to precisely visualise the anatomy and identify the structures.

Various techniques have been utilised to minimize Intraoperative bleeding, facilitate better
visualization through endoscope thus reducing complications. These include hypotensive drugs, anaesthetic
agents, antifibrinolytic agents, local vasoconstrictor infiltration, anti trendelenburg position.

Intravenous Nitroglycerin, a peripheral vasodilator that causes concomitant reduction in cardiac output
and systemic blood pressure is well known to reduce blood loss and improve the surgical field in FESS®. But it
is used as an infusion, requires careful titration and is associated with reflex tachycardia that partly offset the
beneficial effects of hypotension. So, if controlled hypotension can be provided by a relatively simpler and safer
technique, the quality of surgical field can be improved.

Hence, this study was designed to compare the effects of preoperative Clonidine, Metoprolol and
Tranexamic acid with Intraoperative Nitroglycerin in patients undergoing Functional Endoscopic Sinus Surgery
(FESS) under General Anaesthesia (GA) on Quality of surgical field , Intraoperative blood loss , Hemodynamics
— heart rate (HR) and mean arterial blood pressure (MAP) and duration of surgery.

1. Materials And Methods
This prospective randomised controlled clinical study was conducted after approval from ethical and
scientific committee of Hospital and after detailed history, clinical examination, informed and written consent of
all patients, 90 ASA | patients aged 18 to 50yrs., of either sex with pre-operative hemoglobin above 10 gms/dl
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who were to undergo FESS were included in study. Patients with hypertension, Bronchial asthma, alcohol or
drug abuse, breast feeding and pregnancy, anticoagulation therapy, bleeding diathesis were excluded.

Patients were randomly allocated to three groups of 30 each; using computer generated random
allocation technique. All patients were evaluated thoroughly by the anesthesiologist on the previous day of
surgery. The anesthetic and surgical procedure was explained to the patient. All patients were premedicated
orally with Ranitidine 150 mg and Alprazolam 0.5 mg HS & 6 AM.

Group I: Oral premedication with Metoprolol 12.5 mg (withheld if HR less than 60/min or blood pressure less
than 100/60 mmHg) and Clonidine 150mcg was given at night before and morning 2 hr. before surgery with sips
of water.

Inj.Tranexamic Acid 30 mg/kg i.v. was given half an hour prior tosurgery.

Group 11: Inj. NTG 25 mg/50 ml normal saline infusion was started after induction at 2-5 mcg/kg/min and
titrated to a mean arterial blood pressure of 65-75 mm/Hg.

Group I11: Normotensive anesthesia was maintained.

All patients underwent the procedure under standard general anaesthesia technique. Surgery was
performed by the unit chief of the E.N.T. department. Intraoperative monitoring included electrocardiogram,
noninvasive blood pressure, pulse oximetry and ETCO2.

Pre induction all patients received Inj. Glycopyrrolate 0.004 mg/Kg i.v., Inj. Fentanyl 2 mcg/Kg i.v.
and Inj. Midazolam 0.03 mg/Kg i.v. Induction was done with Inj. Propofol 2mg/kg and Inj. Vecuronium
0.1mg/Kg i.v. and patient was intubated. Maintenance was done with Isoflurane IMAC, Oxygen 33% and
Nitrous oxide 66%. ETCO2 was maintained 35 + 2 mmHg.. All patients were placed in 15° reverse
trendelenburg position.

After induction nasal mucosa was infiltrated with 2 ml of 2% lignocaine with adrenaline (1:200,000). If
mean arterial pressure (MAP) decreased to less than 50 mm Hg, ephedrine in increments of 6 mg i.v. was given
and patient was excluded from the study.

Surgeons were blinded to the groups and were questioned about the quality of the surgical field every
15 minutes and graded according to the score proposed by FROMM and BOEZART* (Table 1).

Table 1

Grade Assessment

0 No bleeding
Slight bleeding- no suctioning required
Slight bleeding — occasional suctioning required
Slight bleeding — frequent suctioning required. Bleeding threatens surgical field a few seconds after suction is removed.
Moderate bleeding — frequent suctioning required and bleeding threatens surgical field directly after suction is removed.
Severe bleeding — constant suctioning required. Bleeding appears faster than can be removed by suction. Surgical field
severely threatened and surgery usually not possible.

g lw|N|F-

Blood loss was assessed by weighing the gauze pads, field loss and blood collected in the suction bottle. In all

patients the following parameters were monitored,

1) Blood loss at the end of the procedure.

2) Surgical field from the surgeon’s point of view every fifteen minutes.

3) Vital signs were monitored preoperatively, intraoperatively — preinduction & every five minutes after
induction and postextubation.

4) Intraoperative adverse events.

Statistical analysis of distribution of sex was done using Chi-Square test. Statistical analysis of age,
weight, preop haemoglobin, total blood loss, the surgical field graded according to Fromm’s scale,
intraoperative heart rate, intraoperative mean arterial pressure and duration of surgery were done using Analysis
of variants test [ANOVA test].

I11. Results
All groups were similar demographically and there was no significant difference with respect to age, sex, weight
and pre-operative hemoglobin (Table 2).
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Table 2: Demographic Data

Variable Group | Group 1l Group I P Value SS
Mean + | SD Mean + | SD Mean + 1 SD
Age( year) 34.33£(9.95) 338+ (7.9 33.33+(8.79) 0.954 NS
Weight (kg) 59+ (9.66) 63.6 + (6.72) 63.73 + (8.19) 0.216 NS
Sex M/F 18/12 16 /14 16 /14
Preop Hb (gm/dl) 12.47 + (1.38) 12.06 + (1.24) 12.13+ (1.22) 0.651 NS
SS - statistical significance; NS — Insignificant
Table 3: Intra operative hemodynamics
Variable Group | Group Il Group 11 P —value SS
Mean + 1SD Mean +1SD Mean + 1SD
Heart Rate beats/min 67 + (3.85) 88.9 + (5.06) 86.8 + (5.7) <0.001 Significant
Mean arterial pressure (mm/hg) 83.47 £ (4.73) 70.33 £ (2.26) 98.4 + (4.73) <0.001 Significant

There was a statistically significant difference in heart rate. Metoprolol, Clonidine and Tranexamic acid
group had lesser heart rate as compared to NTG and control group. Mean arterial pressure was lowest in NTG
group.

Table 4: Surgical conditions

Variable Group | Group Il Group 111 P —value SS

Mean + 1SD Mean +1SD Mean + 1SD
Blood Loss (ml) | 318.6 + (92.42) 244 + (61.04) 422 + (61.04) <0.001 Significant
Fromm’s Score 3.1+(041) 2.3+(0.37) 3.9 +(0.36) <0.001 Significant
Time (min.) 74.8 £ (6.49) 64.4 £(4.24) 81.6 + (5.92) <0.001 Significant

Surgical conditions assessed by blood loss, Fromm’s score and duration of surgery were best in Group II.
Surgical conditions in Group | was better than control.

IV. Discussion

Intraoperative bleeding, which reduces visibility in the operative field, is one of the major problems
during FESS. The surgeon needs a bloodless field which the anaesthesiologist can achieve by lowering the
patient’s arterial blood pressure using controlled hypotension>®’.Complications of hypotensive techniques
include reactionary hemorrhage, persistent hypotension, cardiac ischemic injury and loss of vision®

Intravenous Nitroglycerin is well known to reduce blood loss and improve surgical field in FESS by
inducing hypotension via dilatation of venous capacitance vessels, thus reducing venous return and cardiac
output. But reflex tachycardia associated with NTG partially offset the advantage of induced hypotension® °.
Beta blockers like Metoprolol, Labetalol and Esmolol were used preoperatively to control the heart rate in view
of reducing blood loss'® ™ *2. Clonidine, a centrally acting o 2 agonist is not only antihypertensive but has
analgesic, sedative, anxiolytic properties. Marchal et al used Clonidine (300 mcg/oral) 90 min prior to surgery to
produce a bloodless field in middle ear surgery patients™.

Other pharmacological strategies like antifibrinolytic agents (Aprotinin, Tranexamic acid and
Aminocaproic acid), Desmopressin, Recombinant factor Vlla have been extensively studied in cardiac,
orthopaedic & liver transplant surgeries and in patients with bleeding diathesis'* *> Ahmed et al who studied the
effect of Tranexamic acid in endoscopic sinus surgery in children found decreased duration, blood loss and
improved intra operative visibility’®>. But none of the studies have compared pre-operative Clonidine,
Metoprolol and Tranexamic acid with intravenous Nitroglycerine as hypotensive agents. So, we decided to
study the effect of these agents on intraoperative bleeding and visibility of surgical field in FESS in present
study.

In our study, we found that the visibility of the operative field was best in Group Il when compared to
Group |, which is relatively better than control group. The average blood loss was least with Group Il averaging
244 ml while in Group | the average blood loss was 318 ml which was less than control group. On comparing
the mean intra operative heart rate among the three groups, the mean heart rate was significantly low in
Metoprolol, Clonidine and Tranexamic acid group (67 beats/min) than the Nitroglycerin (89beats/min) and
control group (87beats/min). Mild hypotension occurred in five patients that responded to intravenous fluid
administration. None of the patients had blood loss necessitating blood transfusion.

V. Conclusion
From the study result Nitroglycerin infusion appears to have lesser blood loss, better quality of surgical
field and reduced duration of surgery compared to premedication with Metoprolol, Clonidine and Tranexamic
acid, which is better than normotensive anesthesia in patients undergoing functional endoscopic sinus surgery
under general anesthesia. In view of the reported complications of induced hypotension and in conditions where
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Nitroglycerin infusion is contraindicated or not feasible, the use of Metoprolol, clonidine and Tranexamic acid
may be an acceptable safer and simpler alternative. However, these study findings could be confirmed and
explored further by comparing the hypotensive effects of the study drugs in other patient populations and in the
patients undergoing other surgical procedures.
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