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INTRODUCTION
Patients reporting with recurrent acute or chronic sinusitis and nasal 
polyps are considered for FESS with above 90% recovery rate [1-4]. 
Intraoperative bleeding obstructing surgical field visibility is a common 
challenge faced by surgeons performing FESS. Many anaesthetics, 
vasodilators (sodium nitroprusside, nitroglycerine), alpha and 
beta-adrenergic receptor blockers, calcium channel blockers, 
prostaglandin E1, etc., are used to facilitate controlled bleeding 
during surgery. These drugs act on peripheral vessels and are known 
to cause hypotension, reduced tissue perfusion and acidosis [4-8].

Antifibrinolytics are a class of drugs that inhibit the fibrinolytic 
pathway in tissue injury and have been used effectively to reduce 
post-operative bleeding and traumatic bleeding [9-14]. Tranexamic 
acid administration at the end of procedures had not shown to 
reduce bleeding [15] Topical administration of tranexamic acid had 
contrasting reports [16-18]. Only few studies compared intra venous 
infusion of tranexamic acid 10 mg/kg with ethamsylate or placebo 
[19-21]. Dongare VR et al., compared 15 mg/kg tranexamic acid 
infusion with placebo while Langille MA et al., compared tranexamic 
acid bolus dose of 15 mg/kg followed by infusion dose of 1 mg/kg/hr 

with saline [22,23]. Abbasi HA et al., compared 2 doses of tranexamic 
acid with Boezart scale [24]. Most of the studies were conducted with 
single dose infusion compared with placebo.

Hence the current study aimed to compare two different intravenous 
doses of tranexamic acid with placebo on the surgical field quality, 
surgical time and blood loss with in FESS surgeries.

Materials and METHODS
The study was designed as a randomised, double-blinded clinical 
trial after approval (SRIHER/FEB/2019/PP012) from the Institutional 
Ethical Committee. Patients who came from January  2013 to 
December 2013 under class I and II of American Society of 
Anaesthesiologists’ (ASA) physical status, undergoing functional 
endoscopic sinus surgery and of age group 18-60 years from both 
sex, were included in the study. Patients having features such as 
ASA class III and IV, contraindication to the study drug (Tranexamic 
acid), thrombotic diathesis, vascular disease and renal failure were 
excluded from the study.

Sample size was calculated based on power analysis (Power of 80%, 
α error 5%, mean difference: 0.63; effect size: 0.763; two-sided 
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ABSTRACT
Introduction: Intraoperative haemorrhage, which disrupts 
surgical patency, is a major obstacle for surgeons, especially 
in endoscopic sinus surgeries. Tranexamic acid is synthetic 
antifibrinolytic agent that binds competitively at lysine binding 
site on plasminogen prevents fibrinolysis, improves blood clot 
formation and reduces bleeding. The role of tranexamic acid 
by topical adminstration during Functional Endoscopic Sinus 
Surgeries (FESS) had contrasting reports and limited number of 
studies are available with systemic adminstration of tranexamic 
acid in FESS surgeries.

Aim: To compare two different intravenous doses of tranexamic 
acid with placebo on surgical field quality, surgical time and 
blood loss in FESS surgeries.

Materials and Methods: Eighty four ASA physical status I and II 
patients from January 2013 to December 2013 aged 18-60 years, 
who underwent FESS surgery, were included in the study. Patients 
were randomised to Group A receiving 15 mg.kg-1 tranexamic 
acid Group B receiving 5 mg.kg-1 tranexamic acid and Group C as 
placebo receiving normal saline. Heart rate, systolic, diastolic blood 
pressure, oxygen saturation, blood loss and surgical site quality 
were recorded. Statistical analysis between treatment groups was 
performed using repeated measures of ANOVA and intergroup 

analysis was performed where appropriate. The primary outcome 
was surgical field quality; secondary outcome was blood loss and 
surgical time.

Results: Intravenous administration of tranexamic acid was 
found to reduce the total blood loss in FESS surgery by 64% in 
group A (15 mg.kg-1) and 31% in group B (5 mg.kg-1) compared 
to placebo (p=0.0001). Reduction in bleeding by administration 
of tranexamic acid also led to an improved surgical field quality. 
There was partial surgical field clearance at a low dose of 
tranexamic acid while 15 mg.kg-1 of the drug achieved about 
100% surgical site clearance as measured with Wormald 
Grading Scale of surgical field quality (p=0.0001). This was also 
validated by a surgeon satisfaction score after FESS procedure 
using Likert scale and the fraction of patients for whom surgery 
was affected by bleeding. The surgical field improvement by 
use of tranexamic acid has also been found to have a prominent 
reduction in the total time taken to complete the surgery. 
Administration of 5 mg.kg-1 drug led to a 7% reduction and 
15 mg.kg-1 of tranexamic acid led to about 15% reduction in 
time taken for FESS surgery (p=0.0001).

Conclusion: Tranexamic acid 15 mg/kg dose effectively reduces 
blood loss, improves surgical field quality and reduces surgical 
time.
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Investigations
Intraoperative HR, SBP, DBP, SPO2 were noted at 30, 60, 90 minutes. 
Intraoperative blood loss was measured by estimating total blood from 
the suction bottles, tubings and the weight difference between soaked 
gauze, cotton ball, patty, throat pack and dry gauze, at the end of 
procedure. Surgical field quality was assessed by Wormald Grading 
Scale as it was found superior to Boezart Scale [26] [Table/Fig-2]. 
Surgeon satisfaction was assessed using Likert Scale 1-5 (very bad, 
bad, average, good, and excellent). Total blood loss and surgical field 
clarity were compared among the three groups.

test) done on the surgical field quality assessed by Boezart scale of 
previous study at 120 min in patients undergoing FESS and receiving 
Tranexamic acid [20]. nMaster 2.0 software was used for the analysis.

Procedure
The patients were screened; the pre-operative anaesthetic 
examination was performed and enrolled in the study after acquiring 
informed consent [Table/Fig-1]. The patients were randomised by 
computer generated block randomization into Group A (n=28, 
tranexamic acid dose-15 mg Kg-1), Group B (n=28, tranexamic 
acid dose-5 mg Kg-1) and Group C (control group, normal saline 
n=28). Patients who participated in the study were not prescribed 
with pre-anaesthetic medications and were fasted from midnight 
prior to the surgery. Study drug prepared in 100 mL Normal Saline 
(NS) according to group assigned by independent anesthesiologist 
not participating in the study and was administered to the patients 
20 minutes before surgery in the pre-operative holding area. 
The personnel involved in surgery including anaesthesiologists, 
surgeons, nurses and other staff blinded to study protocol.

[Table/Fig-1]:	 Consort flow chart of the study.

Patient’s baseline Electrocardiogram (ECG), Heart Rate (HR), 
Systolic (SBP), Diastolic (DBP) blood pressures, oxygen saturation 
(SPO2) monitors were connected once the patient enter into the 
operating room. IV access was secured, and ringer lactate solution 
was administered according to fluid administration guidelines 
[25]. Patients undergoing the procedure were preoxygenated at 
6 Lmin-1 for 3 mins (100% oxygen). Anaesthesia was induced by 
administering Midazolam (1 mg Kg-1), Fentanyl (2 µg kg-1), Propofol 
(2 mg Kg-1) and Vecuronium (0.1 mg Kg-1). Patients were intubated 
after 3 minutes of induction and positioned 15° head-up before 
the start of surgery. Anaesthesia was maintained using Nitrous 
Oxide- 2 Lmin-1, Oxygen- 1 L min-1 and 1 MAC of sevoflurane and 
ETCO2 level maintained at 30 to 35 mmHg. Intraoperatively HR, 
SBP, DBP, SPO2 were monitored every 3 minutes till the end of 
procedure. All the patients were given neostigmine 0.05 mg Kg-1 
and glycopyrrolate 0.01 mg Kg-1 to reverse neuromuscular blockade 
and were extubated at the end of procedure. Postoperatively heart 
rate, systolic and diastolic blood pressures, O2 saturation were 
monitored every 15 minutes for 60 minutes in the PACU. Primary 
outcome assessed was surgical field quality assessed by Wormald 
grading scale. Secondary outcomes assessed were total blood loss, 
surgical time and surgeons satisfaction score which was assessed 
by likerts scale.

Grade Assessment

0 No bleeding

1 1-2 points of ooze

2 3-4 points of ooze

3 5-6 points of ooze

4 7-8 points of ooze

5 9-10 points of ooze

6 10 points of ooze obscuring surface

7
Mild bleeding or oozing from entire surgical surface with slow 
accumulation of blood in post nasal space

8
Moderate bleeding from entire surgical surface with moderate 
accumulation of blood in post-nasal space

9
Moderately severe bleeding with rapid accumulation of blood in the post 
nasal space

10 Severe bleeding with nasal cavity filling rapidly

[Table/Fig-2]:	 Wormald grading scale of surgical field quality [26].

Group A Group B Group C p-value

Age (years) Mean (SD) 32.79 (10.48) 31.68 (9.59) 33.00 (11.25) 0.880

Weight (kgs) Mean (SD) 61.36 (6.98) 61.11 (8.39) 57.57 (10.29) 0.194

Gender

Males 22 18 15
0.142

Females 6 10 13

ASA category

ASA 1 23 22 24
0.784

ASA 2 5 6 4

[Table/Fig-3]:	 Patient demographic data showing American Society of 
Anesthesiologists (ASA) classification of patients involved in the study (n=28 in each 
group); Age group of patients enrolled in the study and Gender.

Statistical Analysis
All statistical analysis were performed using Statistical Package 
for Social Science (SPSS, version 17) for Microsoft windows. The 
data were normally distributed and therefore parametric tests were 
performed. Descriptive statistics were presented as numbers and 
percentages. The data were expressed as Mean and SD. A repeated 
measures analysis of variance (ANOVA) with a post-hoc Tukey HSD 
was used. Pearson’s Chi-square test was used to evaluate whether 
distributions of categorical variables differed from one another. A 
two sided p-value <0.05 was considered statistically significant.

RESULTS
The demographic data of study population are comparable between 
the study groups and placebo with p-value more than  0.05 
[Table/Fig-3]. During the FESS procedure, tranexamic acid did 
not cause statistically significant change in heart rate systolic and 
diastolic blood pressures within groups at 30, 60 and 90 minutes 
(p-value more than 0.05. Heart rate change was not statistically 
significant between groups and with in groups. Systolic blood 
pressure change was not statistically significant between the groups. 
Systolic blood pressure within groups was statistically significant 
(p-value 0.005). Diastolic blood pressure change was statistically 
significant between groups (p-value 0.015) and with in groups (p-value 
0.001) [Table/Fig-4a,b]. Post-hoc analysis with Tukey HSD shows 
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Intravenous administration of tranexamic acid was found to reduce 
the total blood loss in FESS surgery by 64% in group A (15 mg Kg-1) 
and 31% in group B (5 mg Kg-1) compared to placebo (p=0.0001) 
[Table/Fig-5a,b).

Reduction in bleeding by administration of tranexamic acid also 
led to an improved surgical field quality. There was partial surgical 

[Table/Fig-4a]:	 Comparison of haemodynamics with administration of Tranexamic 
acid (Heart Rate, Systolic and Diastolic Blood Pressure) during FESS surgery (Graphical 
Representation).

field clearance at a low dose of tranexamic acid while 15 mg Kg-1 
of the drug achieved about 100% surgical site clarity as measured 
with Wormald Grading Scale of surgical field quality (p=0.0001) 
[Table/Fig-6a]. This was also validated by a surgeon satisfaction 
score after FESS procedure using Likert scale and the fraction of 
patients for whom surgery was affected by bleeding [Table/Fig-
6b,c]. The surgical field improvement by use of tranexamic acid 
has also been found to have a prominent reduction in the total 
time taken to complete the surgery. Administration of 5 mg Kg-1 
drug led to a 7% reduction and 15 mg Kg-1 of tranexamic acid led 
to about 15% reduction in time taken for FESS surgery (p=0.0001) 
[Table/Fig-7].

DISCUSSION
The current study has shown that tranexamic acid (at 15 mg Kg-1) 
significantly reduced total blood loss during functional endoscopic 
sinus surgery up to 64%. A previous study has also shown 
reduction in blood loss up to about 50% with tranexamic acid at 
10 mg Kg-1 [27] and this index study has shown that an increased 
dose of 15 mg Kg-1 could help in further reduction of blood loss 
and hence could be effectively used. The reduced blood loss also 
helped to achieve improved surgical field quality as shown with 
the WORMALD scale of surgical field clearance. The improved 
surgical field further helped in reducing the total duration of the 
FESS procedure by 14%.

A comparative study showed that both 100 mg Kg-1 Epsilon 
Aminocaproic Acid and 10 mg Kg-1 tranexamic acid reduced 
blood loss and improved surgical field in FESS surgery in a similar 
manner [19]. Alimian M and Mohseni M, showed that 10 mg Kg-1 
tranexamic acid reduced bleeding during FESS surgery [21] and 
Dongare VR and Saundattikar GY, Langille MA et al., Nuhi S et al., 
showed that a single bolus dose of 15 mg/kg of tranexamic acid 
reduces bleeding, improves surgical field quality and reduction in 
operating time in FESS procedure [22,23,28]. Study done by Dunn 
CJ and Goa  KL, showed that rapid administration of tranexamic 
acid leads to hypotension and other complications like nausea and 
vomiting [29]. In this study, we did not had much hypotension due 
to tranexamic acid alone. Significant difference of diastolic blood 
pressure in group B is due to few patients had baseline low diastolic 
blood pressure compared to other groups.

Tranexamic acid has higher antifibrinolytic activity than its analogues 
and also has been listed as one of the essential medicines by the 
World Health Organisation (WHO) and is also available at low cost. 
Hence use of tranexamic acid (15 mg Kg-1) through intravenous 
route prior to FESS surgery is highly favourable.

Total 
blood 
loss 
(mL)

Mean SD df F p-value

Group A 24.82 1.61
Between groups 2

202.11 0.001Group B 47.39 1.61

Group C 68.93 14.03 With in groups 81

[Table/Fig-5a]:	Blood loss comparison between the groups represented as Mean (SD).

Groups 30 min 60 min 90 min
p-value between 

the groups
p-value with in the 

groups
p-value interaction (effect 
due to tranexemic acid)

Heart rate mean (sd)

Group A 72.29 (6.219) 72.93 (7.47) 72.43 (6.64)

0.058 0.551 0.974Group B 71.40 (7.45) 71.56 (8.95) 71.16 (6.67)

Group C 74.36 (5.96) 75.71 (5.08) 75.11 (4.40)

Systolic blood 
pressure mean (sd)

Group A 115.43 (6.44) 14.36 (5.66) 111.36 (4.63)

0.40 0.005 0.377Group B 115.26 (6.89) 113.26 (4.65) 111.30 (4.79

Group C 113.50 (6.50) 110.97 (5.76) 111.32 (6.23)

Diastolic blood 
pressure mean (sd)

Group A 71.43 (5.25) 68.43 (7.47) 64.29 (4.00)

0.015 0.001 0.29Group B 66.57 (8.37) 65.17 (7.37) 61.19 (6.06)

Group C 71.43 (6.31) 69.79 (5.71) 67.04 (5.47)

[Table/Fig-4b]:	 Comparison of haemodynamics with administration of Tranexamic acid (Heart Rate, Systolic and Diastolic Blood Pressure) during FESS surgery (Represented 
as Mean (SD) and p-value).

no statistical significant difference between heart rate and systolic 
blood pressures. Diastolic blood pressure in group B was less than 
group C which was statistically significant in post-hoc analysis.
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Limitation
We did not document baseline haemodynamics data before 
adminstration of tranexamic acid. We also did not compare baseline 

[Table/Fig-5b]:	 Blood loss comparison between the groups.

[Table/Fig-6]:	 Surgical field quality obtained by administration of tranexamic acid 
(n=28 in each group): a) Surgical Field Quality by Wormald Grading Scale: b) Surgeon 
satisfaction score by Likert Scale: c) Fraction of patients for whom surgery was 
affected by bleeding.

Surgical 
time in 
minutes

Mean
Standard 
deviation Df F

p-
value

Group A 85.89 14.08
Between groups- 2

11.38 0.01Group B 92.86 9.56

Group C 100.89 11.22 With in groups- 81

[Table/Fig-7]:	 Reduction in blood loss by tranexamic acid administration significantly 
reduces total time taken for FESS Surgery (n=28, * p<0.05).

haemoglobin and haemoglobin level at the end of surgery between 
three groups which also had impact on diastolic blood pressure.

CONCLUSION
It can be concluded that intravenous Tranexamic acid at a dose of 
15 mg Kg-1 offers better surgical field quality and reduced blood loss 
in FESS than at a dose of 5 mg Kg-1 and placebo.
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