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INTRODUCTION

Functional endoscopic sinus surgery (FESS) is a highly sophisticated
type of surgery which has revolutionized the surgical management
of chronicsinus diseases(1).

Functional endoscopic sinus surgery is a minimally invasive
procedure done to restore the natural mucocilliary clearance
mechanism, drainage and aeration of the sinuses while
maintaining the normal anatomy as much as possible.

Major complications like optic nerve damage, damage to dura,
cerebrospinal  rhinorrhea, meningitis and even death has been
reported for functional endoscopic sinus surgery (FESS) under
general anesthesia as well as local anesthesia. This results from
impaired visibility due to excessive bleeding during surgery" These
threats of serious complications from poor visibility due to
excessive bleeding in the surgical field and the increased chances
of neurological damage makes it important for the
anaesthesiologists to produce optimal surgical conditions(2).

Bleeding occurs from intra bony vessels which are unsupported
and capillaries which cannot be ligated3). Antifibrinolysis and
hemostasis are the two mechanisms which can be used for optimal
surgical field without endangering life or wellbeing of the patient.
The need for blood transfusion is also reduced.

Several techniques have been proposed for improvement of the
surgical field in functional endoscopic sinus surgery. Bipolar
diathermy, topical vasoconstrictors and induced hypotension are
among the most frequently used3,4). Of these, diathermy may
result in local tissue damage and subsequent bleeding(3). Topical
vasoconstrictors may result in hemodynamic instability, especially
in patients with a history of hypertension or ischemic heart
disease(5). Induced hypotension with volatile agents or narcotics
exposes the patients to more anaesthetic drugs and consequently
their side effects such as delayed recovery(2). Furthermore, none of
these techniques are able to provide consistently a desirable
bloodless field for the surgeon. Tranexamic acid and Epsilon-
aminocaproic acid has also been used decrease bleeding and
improve visualization of the surgical field during functional
endoscopic sinus surgery(6). Hence to provide optimal field,
hypotensive agents such as sodium nitroprusside (SNP),
nitroglycerine (NTG), propofol, clonidine, inhalational agents i.e.
isoflurane, sevoflurane and beta-blockers like esmolol have been
used individually to decrease the blood loss in functional
endoscopic sinus surgery (FESS)(711). Intravenous administration
of Sodium nitroprusside (SNP), nitroglycerine (NTG), esmolol
requires infusion pump or fixed drip rate which needs careful
monitoring of blood pressure and pulse rate, vital parameters if
neglected can lead to disastrous complications. But none of the
single agent proved to be efficient as each of them had their own
advantages and disadvantages.

Activation of fibrinolysis during and after surgery is a well-known
phenomenon. Many mechanisms are associated with coagulation
disorders, such as surgical trauma, blood loss and consumption of
coagulation factors and platelets, using crystalloid and colloid
during and after surgery, hypothermia, acidosis, foreign materials,
etc.(12,13). In recent studies, systemic infusion of anti-fibrinolytic
drugs have been used to reduce bleeding in various forms of
surgery such as major orthopedic surgery, retro pubic
prostatectomy, adeno-tonsillectomy, and endoscopic sinus

surgery(1417).

Tranexamic acid is a synthetic antifibrinolytic agent that binds to
lysine binding sites of plasmin and plasminogen. Saturation of
binding sites cause separation of plasminogen from superficial
fibrin and hence prevents fibrinolysis(18).

Any surgical procedure can cause considerable tissue damage and
hence trigger the release of enzymes such as “tissue plasminogen
activator” that converts plasminogen to plasmin and activates
fibrinolysis process. Tranexamic acid prevents fibrinolysis by
inhibiting the activity of this enzyme.

Systemic infusion of tranexamic acid is associated with several
potential side effects such as nausea, diarrhea, allergic dermatitis,
impaired vision, impaired color vision, and particularly
thromboembolic eventy(19).

Intravenous tranexamic acid has been shown to be very useful in
reducing blood loss in coronary artery bypass, spinal surgery,
maxillo-facial surgery, orthotopic liver transplant, and total hip or
knee arthroplasty(2022). Tranexamic acid has been used in adult
tonsillectomy surgery in dose of 15 mg/kg(23). It has also been
used for control of blood loss for functional endoscopic sinus
surgery in children24). Tranexamic acid also has been used
topically for control of bleeding in functional endoscopic sinus
surgery(24).

Ethamsylate is a synthetic hemostatic drug acting in first step of
hemostasis by improving platelet adhesiveness and restoring
capillary resistance. Recent studies showed that ethamsylate
promotes p-selectin dependent platelet adhesiveness. It has also
been associated with decreased concentrations of 6-
oxoprostaglandin Fla, a stable metabolite of prostacyclin.
Ethamsylate inhibits synthesis of 6-oxoprostoglandin F1 alpha,
prostaglandin F2 alpha, prostaglandin E2, and thromboxane B2.
Increasing the concentration of ethamsylate increases the
inhibition of synthesis. It is suggested that ethamsylate has no anti-
cyclooxygenase activity, but acts by inhibiting the activity of
prostacyclin synthetase, endoperoxide reductase, endoperoxide
isomerase, and thromboxane synthetase(25). Prostacyclin is a
potent vasodilator and may be implicated in reperfusion. Itis also a
disaggregator of platelets.

Ethamsylate is indicated in cases of capillary bleeding. It inhibits
biosynthesis and action of those prostaglandins which cause
platelet disaggregation, vasodilatation and increased capillary
permeability.

Well controlled trials clearly show the therapeutic efficacy of
ethamsylate in dysfunctional uterine bleeding with the magnitude
of blood loss directly proportional to severity of
menorrhagia(26,27). Other well controlled trials showed
therapeutic efficacy of ethamsylate in periventricular hemorrhage
in very low birth weight babieg28) and surgical or postsurgical
capillary bleeding. Oral route has been tried for control of epistaxis
and also in dacryocystorhinostmy (DCRX29).

Hence, we decided to compare these two agents by intravenous
route as bolus dose for reduction of blood loss and improvement
of surgical field for functional endoscopic sinus surgery and study
the merits and demerits respectively.
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AIMS AND OBJECTIVES

1. To compare efficiency and safety of tranexamic acid and
ethamsylate for functional endoscopic sinus surgery.

2. Tostudy hemodynamic stability.

3. Tostudy the effect on blood loss and quality of surgical field.
4. Tonotify side effectsif any.

MATERIAL AND METHODS

Research plan

After approval of ethical committee and written informed consent
from patients, 100 patients of age between 15-50 years, american
society of anaesthesiologist grade | & Il undergoing functional
endoscopic sinus surgery in ear, nose and throat operation theatre
were studied.

Group A = 50 Patients who received single BOLUS dose
Tranexamic acid 10mg/kg in 100 cc normal saline over 10 minutes
afterinduction.
Group B = 50 Patients who received single BOLUS dose
Ethamsylate 10mg/kg in 100 cc normal saline over 10 minutes
afterinduction.

These 100 patients were randomly divided into two groups by
computerized randomization after following exclusion criteria.
Equal numbers of cases of dacryocystorhinostmy surgery were
added randomly to each of the group and odd numbered cases
were excluded from study.

Tranexamic acid Injections were available with the department.
Ethamsylate injection ampoules were purchased for the purpose
of study.

Selection of cases (Inclusion & Exclusion Criteria)

Exclusion Criteria

1. Patients< 15years of age

2. Patients preferring local anaesthesia for surgery

3. Patients with major systemic diseases like rheumatic heart
disease, ischemic heart disease, hypertension, heart blocks,
diabetes mellitus, anemia, sick sinus syndrome, sinus

bradycardia.

4. Respiratory diseases like chronic obstructive pulmonary
disease

5. Renaland hepatic derangements

6. Disease of central nervous system

7. Allergic fungal sinusitis

8. Revisionsurgery.

9. Patients on beta blockers, autonomic nervous system active

drugs, agents influencing blood coagulation and long
standing corticosteroids.
10. Patients with history of thromboembolic episodes.

Inclusion Criteria

1) Patients with chronic sinusitis resistant to medical treatment.

2) Computerized tomography paranasal sinus disease grade 1 &
2(30)

3) Patients with chronic sinusitis with multiple polyposis

undergoing functional endoscopic sinus surgery

Patients of chronic dacryocystitis undergoing functional

endoscopic sinus surgery.

American society of anaesthesiologist status | &I

Age group between 15 to 50 years

Sex—both males & females

Weight-45to 70 kg.

Elective functional endoscopic sinus surgery under general

anaesthesia of duration 45 to 90 minutes
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ANAESTHESIA TECHNIQUE

Premedication on Pre-operative day

On pre-operative night, tablet ranitidine 150 mg orally is given to
all patients of both groups.

All pre-requisite consents and nil by mouth status were advised.
Routine investigations were checked — hemoglobin, platelet
count, bleeding time, clotting time, prothrombin time, blood

|

sugar, blood urea level, serum electrolytes, serum creatinine,
serum bilirubin, urine sugar and albumin. Whole Blood was
advised to be kept ready. Peripheral intravenous access was
established in all patients with wide bore cannula (16G or 18G).

Premedication before Induction

1. Injection glycopyrrolate 5 pg/kg intramuscularly 30 minutes
before induction

Injection ranitidine 1 mg/kg intravenously

Injection ondensetron 0.08 mg/kg intravenously

Injection midazolam 0.03 mg/kg intravenously

Injection pentazocine 0.3mg/kg intravenously

vhAWN

The anesthetic technique was same for all patients of both groups
and surgeon was blinded for the technique and drug used.

Monitors and Facilities available:
Electrocardiography with defibrillator
Pulse oximeter,

Respiratory gas monitor

Noninvasive blood pressure monitor
Temperature,

End tidal carbon dioxide monitor
Foleys catheter

NouhswWN =

Induction of general anaesthesia:
Inj. thiopentone sodium, 3-5 mg/kg intravenously Inj.
succinylcholine 2 mg/kg intravenously

Intubation:

Appropriate sized cuffed portex endotracheal tube was passed
orally.

Throat packing was done.

Maintenance:

Maintenance of general anaesthesia with O, 33% and N,0 66%
with isoflurane 0.2%-0.8% with intermittent positive pressure
ventilation on bain's circuit with vecuronium 0.08 mg/kg as
skeletal muscle relaxant to keep end tidal CO, in the range of 32+2
mm Hg.

Intravenous fluids:

Ringer's lactate 2 ml/kg/ hour

Position: 15°Head up

Baseline:Pulse rate, systolic & diastolic blood pressure, mean
arterial pressure, saturation of oxygen are noted.

Both groups received a topical application of 4% lignocaine on
nasal mucus membranes for 10 minutes. After removal of pledges,
infiltration of 2% lignocaine with adrenalinelin2lacs,
submucosally was done into medial infundibular wall by surgeons.

After induction group A received single bolus dose of tranexamic
acid 10mg/kg intravenously in 100 ml normal saline over 10
minutes, while patients of group B received single bolus dose of
ethamsylate 10mg/kg intravenously in 100 ml normal saline over
10 minutes. Surgeon was blinded for the drug given to each
patient.

Atropine 0.6 mg intravenously was given intravenously, if heart
rate dropped to less than 60 beats/ minute.

Blood pressure, heart rate, SPO, & ETCO, were recorded at
intervals of 10 minutes during periods of anaesthesia. Patient was
considered as failed cases when other drugs were used to induce
hypotension or if infusion of either of the drug is needed to control
the blood loss.

Blood loss was calculated from suction bottles, by weighing the
weight of dry & wet gauze pieces. Visual estimation of blood loss is
done by moist 4X4 gauze piece, if mildly moist constituted 8 ml,
moderately moist 10 ml, if completely soaked 12 mI®"*?. Blood loss
> 20% of estimated blood volume was be replaced by blood.
Numbers of blood transfusions required were calculated for both
the groups.
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All operations were performed by the same surgeon. Quality of
surgical field was judged by surgeon and classified as per
Boezaart(7) et al:-

Grade |Description

0 no bleeding, cadaveric condition

| slight bleeding; no suctioning of blood required

I Slight bleeding; occasional suctioning required. Surgical
field not threatened.

Il Slight bleeding; frequent suctioning required. Bleeding
threatened surgical field a few seconds after suction
removed.

\% Moderate bleeding; frequent suctioning required.
Bleeding threatened surgical field directly after suction
as removed.

Severe bleeding; constant suctioning required. Bleeding
appeared faster than could be removed by suction.
Surgical field severely threatened and surgery not

possible.

Surgeon was blinded to the medication used as well as to the
monitor recording the hemodynamic variables. Beep on monitor
was silenced.

If severe bradycardia or tachycardia not responding to treatment
was noticed, then those patients were discarded from the study.

Vital parameters and surgical field assessment was done in both
groups. Blood sample was sent for hematocrit, hemoglobin,
platelet count, prothrombin time, bleeding time, clotting time
fifteen minutes before end of the surgery. Spontaneous eye
opening, Verbal response, orientation time was recorded. Side
effectsif any were noticed.

Total duration of surgery & anaesthesia noted.

Reversal & extubation:
Throat pack was removed before extubation.
Reversal done with,

Inj. glycopyrolate 10 ug/kg intravenously and

Inj. neostigmine 0.04 mg/ kg intravenously

Extubation was done after thorough suctioning in deep inspiration
after cuff was deflated.

Postoperative Monitoring:

Monitoring was done in post anaesthesia care unit for 120
minutes. Vital parameters were monitored every 15 minutes for 2
hours in anaesthesia care unit. Sample was sent for hematocrit,
hemoglobin, prothrombin time, bleeding time, clotting time and
platelet countimmediate postoperatively.

OBSERVATIONS AND RESULTS
Table 1. Genderwise distribution in group A and group B.

Gender Group Total p-value
Group A Group B
Male 28 21 49 0.230
Female 22 29 51
Total 50 50 100

Conclusion: - By using Chi-square test, p-value is > 0.05 therefore
there is no significant difference between proportion of gender in
group Aand group B.

Gender

HMale

Numberof patients

mFemale

Figure 1
Table 2. Comparison of age in group A and group B.
Group [Number of patients Age (years) p-value
Mean SD
Group A 50 36.28 9.37 0.889
Group B 50 36.02 9.29

Conclusion: - By using 2 independent sample t-test, p-value is >
0.05 therefore there is ‘no significant difference between mean
age (years)ingroup Aand groupB.

Mean age (years)
07 36.28 36.02
35
30 1
E 25
i 201 HGroup A
ﬁ 15 M Group B
Figure 2
Table 3. Comparison of weight (Kg) in group A and group B.
Number of |, .
Group batients \Weight (kg) p-value
Mean SD
Group A |50 63.76 7.52  [0.220
Group B [50 61.88 7.04

Conclusion: - By using 2 independent sample t-test, p-value is >
0.05 therefore there is no significant difference between mean
weight (kg) in group A and group B.

Mean weight (kg)
70 -
683.76 51.88
60
50 4
ERCE
% 20 - HGroup A
H HGroup B
20 4
10 4
0
Group A Group B
Group
Figure 3

Table 4. Comparison of heart rate in group A and group B.

Heart rate at| Group A (n=50) | Group B (n=50) | p-value
Mean SD Mean SD
0 min 84.92 6.63 86.60 5.77 0.179
10 min 85.90 6.64 87.28 5.56 0.263
20 min 86.52 5.85 88.24 4.94 0.116
30 min 87.08 4.87 88.42 4.66 0.163
40 min 87.38 5.04 88.45 4.70 0.278
50 min 87.78 4.51 88.20 4.93 0.656
60 min 88.36 4.55 89.24 4.35 0.325
70 min 88.60 4.50 89.74 4.21 0.194
80 min 88.66 4.37 89.54 3.48 0.269
90 min 89.14 4.14 90.30 3.90 0.152
Postop | g772 | 489 | 8756 | 478 | 0.869
15 min
30 min 88.04 5.07 86.64 5.26 0.178
45 min 87.84 5.30 86.70 5.53 0.295
60 min 87.42 5.65 85.76 4.93 0.121
75 min 88.28 5.20 87.62 4.71 0.508
90 min 88.32 4.98 88.20 4.74 0.902
105 min 88.82 4.39 88.72 3.77 0.903
120 min 88.74 3.45 89.26 4.11 0.495
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*significant

Conclusion: - By using 2 independent sample t-test, p-value is >
0.05 therefore there is no significant difference between mean
heartratein group Aand groupBatOminto 120 min.

Mean Heart rate

%0 M
85

Heart rate

——Group A

70 ——Group 8

0 10 20 30 40 50 60 70 80 90 Post 30 45 60 75 90 105 120
min min min min min min min min min min op min min min min min min min
15

Heart rate at mn

Figure 4

Table 5. Comparison of systolic blood pressure (SBP) in
group A and group B.

DBP at  |Group A (n=50) Group B (n=50) p-value
Mean SD Mean SD
omin  [80.70 476 80.44  [4.50 0.780
10min  B1.16  |4.32 80.84  [4.35 0713
D0min_ [81.40  |4.24 80.94 413 0.584
30 min_ [82.00  [3.81 8192 B.75 0.916
Womin 8232 419 8204  [4.25 0.741
S0min 8156 [5.00 8180 |4.32 0.798
60 min 8148  |4.55 8244 430 0.281
70min_ B1.92 |4.76 8224 444 0.729
S0 min  [81.84  |4.44 8244  [4.59 0.508
00 min  [81.40  |4.43 8112  [4.28 0.749
?gstn?r? 8180  14.09 8168  14.79 0.893
30min 8152 [3.56 8160 [4.14 0918
4Smin 8126  B.75 8172 B.93 0551
G0 min _ [81.96 [3.39 8244 .24 0.471
75min_ [81.68  [3.82 8232 428 0.432
90 min_ [82.00  |4.30 8232 423 0.708
105 min [82.12  B.67 8272 B.97 0.435
120min 8228 .90 8252  3.85 0.757

SBP at Group A (n=50) Group B (n=50) p-value

Mean SD Mean SD
0 min 113.48 5.09 115.04 4.28 0.101
10 min | 114.44 4.20 115.36 3.19 0.221
20 min | 114.52 3.81 115.64 3.12 0.111

Conclusion: - By using 2 independent sample t-test, p-value is >
0.05 therefore there is no significant difference between mean
diastolic blood pressure (DBP) in group A and group B at Intra op O
min and 90 min and Post op 15 min to 120 min.

Mean Diastolis blood pressure (DBP)

30 min | 114.40 3.68 115.76 2.70 0.038*

40 min | 114.76 4.31 115.76 3.42 0.202

50 min | 115.24 4.33 115.00 4.49 0.786

60 min | 115.20 4.20 114.36 4.67 0.347

70 min | 115.08 3.39 114.96 3.39 0.860

80 min | 114.36 4.60 115.48 3.23 0.162

90 min | 115.44 412 116.16 3.63 0.356

POStop | 11556 | 439 | 11460 | 452 0.284
15 min

30 min | 115.52 3.78 114.88 3.64 0.391

45 min | 116.08 3.28 115.08 4.02 0.177

60 min | 115.32 2.87 114.52 3.52 0.216

75 min | 115.80 4.15 114.88 4.02 0.263

DBP

W

0 10 20 30 40 50 60 70 80 90 Post 30 45 60 75 90 105120

e Group A

———Group B

Table6

Table 7. Comparison of mean arterial blood pressure (MAP)

90min | 11560 | 3.61 | 11524 | 4.71 0.669 ingroup Aand group B.
105 min | 115.44 3.31 114.76 4.57 0.396 MAP at Group A (n=50) Group B (n=50) p-value
120 min | 116.08 2.97 115.08 3.46 0.124 Mean SD Mean SD
*significant Omin | 91.63 3.79 91.97 3.40 0.631
. . ) ) 10 min 92.25 3.49 92.35 3.14 0.889
Conclusion: - By using 2 independent sample t-test, p-value is > -
0.05 therefore there is no significant difference between mean 20min | 92.44 3.46 92.51 3.03 0.919
systolic blood pressure in group A and group B except 30 min. 30 min 92.80 3.03 93.20 2.75 0.491
Mean Systolic blood pressure (SBP) 40 min 93.13 3.33 93.28 3.25 0.824
50 min | 92.79 3.63 92.87 3.23 0.908
115 W "
i 60 min 92.72 3.68 93.08 3.26 0.606
70min | 9297 | 3.70 | 9315 | 329 | 0.805
H 100 80 min 92.68 3.86 93.45 3.39 0.290
o5 ——GroupA 90 min 92.75 3.33 92.80 3.27 0.936
* POStop | 9305 | 338 | 9265 | 346 | 0560
a5 15 min
a0 30 min 92.85 2.86 92.69 2.94 0.783
in i i i i o i i ﬂ]ﬂ?;..fﬁ i it o e i i 25 min | 9287 373 9284 290 0962
60min | 93.08 | 260 | 9313 | 224 | 0913
) 75 min 93.05 3.06 93.17 3.08 0.845
Figure 5 ;
90 min 93.20 3.16 93.29 2.96 0.879
Table 6. Comparison of diastolic blood pressure (DBP) in 105 min | 93.23 2.81 93.40 2.98 0.765
group A and group B. 120 min | 93.55 2.79 93.37 2.90 0.761
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Conclusion: -

By using 2 independent sample t-test, p-value is > 0.05 therefore
there is no significant difference between mean mean arterial
pressure (MAP) in group A and group B at Intra op 0 min and 90
min and Postop 15 minto 120 min.

Mean Mean Arterial Pressure (MAP)

95.00
53.00 ="__,‘=—a.-==—=:::-¢=-.__-—--"‘
91.00
89.00

% 87.00
85.00
83.00

——Group A

8100 ——Group 8
72.00

77.00

75.00
0 10 20 30 40 50 60 70 80 90 Post 30 45 60 75 90 105120
minmin min min min min min min min min op min min min min min min min

15
min

MAP at

Table 7

Table 8. Comparison of blood loss (milliliters) in group A and
group B.

Blood Group A (n=50) Group B (n=50) p-value
loss at Mean SD Mean SD

15 min | 35.20 5.80 39.00 6.78 0.003
30 min | 53.80 8.30 64.20 11.97 | <0.001
45 min | 70.00 9.69 83.60 10.64 | <0.001
60 min 85.20 9.74 101.60 10.17 < 0.001
75 min 99.40 6.82 124.80 7.07 < 0.001
90 min | 106.40 5.63 128.40 7.10 | <0.001

Conclusion: -

By using 2 independent sample t-test, p-value is > 0.05 therefore
there is no significant difference between mean blood loss in
group A and group B at 15 min and 90 min.

Mean Blood loss

0 ——Group A

——Group 8

Blood loss.

Table 8

1Smin  30mn  4Smn . &Omin  7Smin  90mn
Blod lossat’

Table 9. Comparison of quality of surgical field (Boezaart
scale) in group A and group B.

B Scale| Group A (n=50) Group B (n=50) p-value
at Min |Max|Median| Min | Max [Median
15 min 0 0 0 1 1 1 < 0.001
30 min 1 3 2 1 4 2 < 0.001
45 min 1 3 2 1 3 2 0.010
60 min 1 3 2 1 4 2 0.023
75 min 1 3 1 1 4 2 < 0.001
90 min 1 2 1 1 4 2 0.001

Conclusion: - By using Mann-Whitney U test, p-value is < 0.05
therefore there is significant difference median Boezaart scale at
15 minutes to 90 minutes in group A and group B.

Median Boezaart scale

HGroupa

Boezaart Saale

HGroups.

iSmin  30min  4Smin  6Omin  7Smn  SOmin
Boezaart Scale at

Table9

SUMMARY AND CONCLUSION

This study was designed to study the effect of intravenous
tranexamic acid and intravenous ethamsylate in functional
endoscopic sinus surgery. The aims and objectives were to study
the hemodynamic stability, quality of surgical field and side effects
if any after intravenous administration of tranexamic acid and
ethamsylate. This was a prospective, randomized study. In this
study 100 patients of age group 15 to 50, belonging to ASA | or
ASA Il were randomized as per a computer-generated code.

The aims and objectives of our study were:

1. To compare efficiency of tranexamic acid and ethamsylate for
functional endoscopic sinus surgery.

2. Tostudy hemodynamic stability in functional endoscopic sinus
surgery after intravenous administration of tranexamic acid
and ethamsylate

3. To compare their effect on blood loss and quality of surgical
field

4. Toobserveside effects, if any

Thus, from this study we can conclude that both these agents
provide bloodless field without affecting the mean arterial
pressure. Both these drugs do not affect the hemodynamic
parameters perioperatively. Blood loss is clinically as well as
statistically significant but with tranexamic acid the quality of
surgical field is much superior than that of ethamsylate.

BIBLIOGRAPHY

1. Al-Mujaini A, Wali U, Alkhabori M. Functional endoscopic sinus surgery: indications
and complications in the ophthalmic field. Oman Med J [Internet].
2009;24(2):70-80. Available from: http:// www.pubmedcentral.nih.gov
/articlerender.fcgi?artid=3273939&tool=pmcentrez&rendertype=abstract

2. Ankichetty SP, Ponniah M, Cherian V, Thomas S, Kumar K, Jeslin L, et al.
Comparison of total intravenous anesthesia using propofol and inhalational
anesthesia using isoflurane for controlled hypotension in functional endoscopic
sinus surgery. J Anaesthesiol Clin Pharmacol. 2011;27(3):328-32.

3. Rice DH. Endoscopic sinus surgery. Otolaryngol Clin North Am [Internet]. 1993 Aug
[cited 2017 Dec 24];26(4):613-8. Available from: http://www.ncbi.nlm.nih.gov/p
ubmed/8414529

4. Wormald P-J. Three-dimensional building block approach to understanding the
anatomy of the frontal recess and frontal sinus. Oper Tech Otolaryngol Neck Surg
[Internet]. 2006 Mar 1 [cited 2017 Dec 24];17(1):2-5. Available from:
http://www.sciencedirect.com/science/article/pii/S1043181005001004

5. Riegle E V., Gunter JB, Lusk RP, Muntz HR, Weiss KL. Comparison of Vasocon
strictors for Functional Endoscopic Sinus Surgery in Children. Laryngoscope
[Internet]. 1992 Jul [cited 2017 Dec 24];102(7):820-3. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/1614253

6. El Shal SM, Hasanein R. Effect of intravenous tranexamic acid and epsilon
aminocaproic acid on bleeding and surgical field quality during functional
endoscopicsinus surgery (FESS). EgyptJ Anaesth. 2015;31(1):1-7.

7. Boezaart AP, van der Merwe J, Coetzee A. Comparison of sodium nitroprusside-
and esmolol-induced controlled hypotension for functional endoscopic sinus
surgery. Can J Anaesth [Internet]. 1995 May [cited 2017 Dec 24];42(5):373-6.
Available from: http:/Awww.ncbi.nIm.nih.gov/pubmed/7614641

8. Jabalameli M, Hashemi M, Soltani H, Hashemi J. Oral clonidine premedication
decreases intraoperative bleeding in patients undergoing endoscopic sinus
surgery. J Res Med Sci. 2005;10(1):25-30.

9. Taghipour Anvari Z, Afshar-Fereydouniyan N, Imani F, Sakhaei M, Alijani B,
Mohseni M. Effect of clonidine premedication on blood loss in spine surgery.
Anesthesiol pain Med [Internet]. 2012;1(4):252-6. Available from:
http://Awww.pubmedcentral.nih.gov/articlerender.fcgi?artid=4018704&tool=pmc
entrez&rendertype=abstract

10. Mohseni M, Ebneshahidi A. The effect of oral clonidine premedication on blood
loss and the quality of the surgical field during endoscopic sinus surgery: a placebo-
controlled clinical trial. J Anesth [Internet]. 2011 Aug 18 [cited 2017 Dec
24];25(4):614-7. Available from: http://www.ncbi.nlm.nih.gov/ pubmed/2
1590473

11. Nair S, Collins M, Hung P, Rees G, Close D, Wormald P-J. The Effect of ??-Blocker
Premedication on the Surgical Field During Endoscopic Sinus Surgery.
Laryngoscope [Internet]. 2004 Jun [cited 2017 Dec 24];114(6):1042-6. Available
from: http:/Awww.ncbi.nlm.nih.gov/pubmed/15179210

12. Fries D, Martini WZ. Role of fibrinogen in trauma-induced coagulopathy. Br J
Anaesth [Internet]. 2010 Aug [cited 2017 Dec 24];105(2):116-21. Available from:
http://Awww.ncbi.nlm.nih.gov/pubmed/20627882

13. Tanaka KA, Key NS, Levy JH. Blood Coagulation: Hemostasis and Thrombin
Regulation. Anesth Analg [Internet]. 2009 May [cited 2017 Dec
24];108(5):1433-46. Available from: http://www.ncbi.nlm.nih.gov/p ubmed/193
72317

14.  Alimian M, Mohseni M. The effect of intravenous tranexamic acid on blood loss and
surgical field quality during endoscopic sinus surgery: a placebo-controlled clinical
trial. J Clin Anesth. 2011;23:611-5.

15.  Brum MR, Miura MS, Castro SF de, Machado GM, Lima LH, Neto JFL. Tranexamic
acid in adenotonsillectomy in children: A double-blind randomized clinical trial. IntJ
Pediatr Otorhinolaryngol [Internet]. 2012 Oct [cited 2017 Dec 24];76(10):1401-5.
Available from: http://Awww.ncbi.nlm.nih.gov/pubmed/22704676

16. Crescenti A, Borghi G, Bignami E, Bertarelli G, Landoni G, Casiraghi GM, et al.
Intraoperative use of tranexamic acid to reduce transfusion rate in patients
undergoing radical retropubic prostatectomy: Double blind, randomised, placebo
controlled trial. BMJ. 2011;343(7829):1-12.

17. Ralley FE, Berta D, Binns V, Howard J, Naudie DDR. One Intraoperative Dose of

i www.worldwidejournals.com |>



PARIPEX - INDIAN JOURNAL OF RESEARCH

Volume-7 | Issue-6 | June-2018 | PRINT ISSN No 2250-1991

20.

21.

22.

23.
24.
25.

26.

27.

28.

29.

31.

~| www.worldwidejournals.com |

Tranexamic Acid for Patients Having Primary Hip or Knee Arthroplasty. Clin Orthop
Relat Res [Internet]. 2010 Jul 9 [cited 2017 Dec 24];468(7):1905-11. Available
from: http:/Awww.ncbi.nlm.nih.gov/pubmed/20063079

Reed MR, Woolley LCT. Uses of tranexamic acid. Contin Educ Anaesthesia, Crit
CarePain.2015;15(1):32-7.

Sundstréom A, Seaman H, Kieler H, Alfredsson L. The risk of venous thromboem
bolism associated with the use of tranexamic acid and other drugs used to treat
menorrhagia: a case-control study using the General Practice Research Database.
BJOG An Int J Obstet Gynaecol [Internet]. 2009 Jan 1 [cited 2017 Dec
25];116(1):91-7. Available from: http://doi.wiley.com/10.1111/j.1471-
0528.2008.01926.x

Veien M, Sirensen J V, Madsen F, Juelsgaard P. Tranexamic acid given
intraoperatively reduces blood loss after total knee replacement: a randomized,
controlled study. Acta Anaesthesiol Scand [Internet]. 2002 Nov [cited 2017 Dec
24];46(10):1206-11. Available from: http:/www.ncbi.nlm .nih.gov/pubmed/
12421192

Neilipovitz DT, Murto K, Hall L, Barrowman NJ, Splinter WM. A randomized trial of
tranexamic acid to reduce blood transfusion for scoliosis surgery. Anesth Analg
[Internet]. 2001 Jul [cited 2017 Dec 24];93(1):82-7. Available from:
http://www.ncbi.nlm.nih.gov/ pubmed/11429344

Couturier R, Rubatti M, Credico C, Louvain-Quintard V, Anerkian V, Doubine S, et
al. Continuous or discontinuous tranexamic acid effectively inhibits fibrinolysis in
children undergoing cardiac surgery with cardiopulmonary bypass. Blood Coagul
Fibrinolysis [Internet]. 2014 Apr [cited 2017 Dec 24];25(3):259-65. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24418941

Soliman R, Alshehri A. Assessment of the effect of tranexamic acid on perioperative
bleeding in pediatric patients undergoing tonsillectomy. Egypt J Anaesth [Internet].
2015;31(4):297-301. Available from: http://dx.doi.org/10.1016/ j.egja.
2015.07.002

Jahanshahi J, Hashemian F, Pazira S, Bakhshaei MH, FarahaniF, AbasiR, et al. Effect
of topical tranexamic acid on bleeding and quality of surgical field during functional
endoscopic sinus surgery in patients with chronic rhinosinusitis: A triple blind
randomized clinical trial. PLoS One. 2014;9(8).

Kovécs L, Falkay G. Etamsylate as inhibitor of prostaglandin biosynthesis in
pregnant human myometrium in vitro. Experientia [Internet]. 1981 Nov 15 [cited
2017 Dec 24];37(11):1182-3. Available from: http://www.ncbi.nlm.nih.
gov/pubmed /7319004

Lethaby A, Farquhar C, Cooke I. Antifibrinolytics for heavy menstrual bleeding.
Cochrane Database Syst Rev [Internet]. 2000;(4). Available from:
http://doi.wiley.com/10.1002/ 14651858.CD000249

Garay RP, Chiavaroli C, Hannaert P. Therapeutic efficacy and mechanism of action
of ethamsylate, a long-standing hemostatic agent. Am J Ther [Internet].
2006;13(3):236-47. Available from: http://www.scopus.com/inward/record.url?
eid=2-s2.0-33745815664&partnerlD =tZOtx3y 1

Schulte J, Osborne J, Benson JWT, Cooke R, Drayton M, Murphy J, et al.
Developmental outcome of the use of etamsylate for prevention of periventricular
haemorrhage in a randomised controlled trial. Arch Dis Child Fetal Neonatal Ed
[Internet]. 2005 Jan [cited 2017 Dec 24];90(1):F31-5. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15613570

Agashe A, Deshpande S, Dhiware N, Loomba A. Step-by-step
dacryocystorhinostomy for beginners: An expert s view. J Clin Ophthalmol Res
[Internet]. 2014;2(3):161. Available from: http://www.jc
or.in/text.asp?2014/2/3/161/13886530. Article O. Computed Tomography of
Paranasal Sinus Pathologies with Functional Endoscopic Sinus Surgery / Nasal
Endoscopy Correlation. 2015;8(April):15-9.

Hughes K, Chang YC, Sedrak J, Torres A. A clinically practical way to estimate
surgical blood loss. Dermatol Online J [Internet]. 2007 Oct 13 [cited 2017 Dec
25];13(4):17. Available from: http://www.ncbi.nlm.nih.gov/pubmed/18319014




