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- LIDOCAINE / EPINEPHRINE
« EPINEPHRINE-0.02mg/ml
« LIDOCAINE HCL -20mg/ml



« LIDOCAINE / EPINEPHRINE
« EPINEPHRINE-0.02mg/ml
« LIDOCAINE HCL -20mg/ml
— 0.0002g:1ml — 1:50000(E)
— 0.2g:1ml — 1:50(L)(2%)



REoM: Local Anesthetic.

MM & ' Lidocaine HCI 2% with adrenaline should NOT be given IV.

Recommended Dosages for Lidocaine HC1 with Adrenaline 1:5000 (0.02 mg/mL) Solution for
Various Anesthetic Procedures in The Average, Healthy, 70 kg Adult.

Lidocaine HCI with Adrenaline 1:50,000

Peocadine Conc.(%) Vol.(mL) Total Dose(mg)
Local infiltration 0.5 100 500
1.0 50 500
2.0 25 500
Brachial plexus 1.0 20-40 200-400
block 1.5 15-30 225-450
Other nerve blocks
Intercostal 1.0 3-5/segment  30-50
Paravertebral 1.0 3-5/segment  30-50
Pudenda 1.0 10-20 100-200
stellate ganglion block
Cervical 1.0 5-10 50-100
Lumbar 1.0 5-20 50-200
Epidural anesthesia”
Thoracic 1.0 15-30 150-300
Lumbar 1.5 15-30 225-450
2.0 10-25 200-500
Caudal 1.5 15-30 225-450
Epidural analgesia
Lumbar 1.0 15-30 150-300
Caudal l. 15-30 150-300

*Dosage determined by number of segments to be anesthetized (2-3 mL/segment).

The above suggested concentrations and volumes serve only as a guide. Other volumes and concentrations may be
used provided the total maximum recommended dose is not exceeded.

For normal healthy adults, the individual maximum recommended dose of lidocaine -
HCI with epinephrine should not exceed 7 mg/kg (up to 500 mg). 7
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@

Local Injection(2009)

Objective:
To assess the hemodynamic and hemostatic effects of two different

concentrations of epinephrine(1:100,000 and 1:200,000) in local

anesthetic used during functional endoscopic sinus surgery (FESS).




@ Local Injection(2009)

* Design:

Double-blind, randomized clinical trial.
+ Setting:

Tertiary referral center.
* Patients:

- 140 patients undergoing FESS were randomly divided into two groups.

- Group 1 received 2% lidocaine + 1:100,000 epinephrine

= . - Group 2 received 2% lidocaine + 1:200,000 epinephrine.




@ Local Injection(2009)

* Main Outcome Measures:
- Baseline and post-injection hemodynamic parameters were recorded at

1~5 mins

- Patient demographics, extent of surgery, and the presence of polyps
were recorded in both groups.

- Hemodynamic and hemostatic parameters and intraoperative blood loss
were compared.




Table 2. Patient Demographics and Baseline Data

Group (Dosage)?

'1(Lidocaine 2 (Lidocaine
Hydrochloride, Hydrochloride,

2%, With 2%, With
1:100 000 1:200 000
Characteristic Epinephrine) Epinephrine)
Patients, No. 70 70
Age, mean + SD, y 39.1+111 411123
Male sex, No. (%) 35 (50) 34 (49)
Polyps, No. (%) 38 (54) 36 (51)
Bilateral surgery, No. (%) 49 (70) 49 (70)
Baseline parameter, mean + SD
HR, bpm 754+187 774+147
SBP, mm Hg 10732175 1022+ 154
DBP, mm Hg 61.1+11.2 59+128
MAP, mm Hg 7651+118 734 +121

Abbreviations: bpm, beats per minute; DBP, diastolic blood pressure;
HFE, heart rate; MAP, mean arterial pressure; SBP, systolic blood pressure.
P> .05.
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Table 3. Mean (SD) Hemodynamic Parameters at Baseline and Postinjection of Study Drugs at 1-Minute Intervals
l l Time, min | |
| |
Group (Dosage) 0 1 2 3 4 5
1 (Lidocaine hydrochloride, 2%, with 1:100 000 epinephrine)
HR, bpm 754 (18.7) 86.8(182)2 823(182)® 786(180) 76.7(189) 75.0(17.1)
SBP, mm Hg 107.3(175) 1275(27.0)* 128.0(28.7)* 118.2(26.5)® 110.2(20.3) 104.8 (19.8)
DBP, mm Hg 61.1(112) 72.7(15.0)2 706(145)* 655(15.0)° 61.3(141) 57.2(13.1)
MAP, mm Hg 76.5(11.8) 91.0(176)* 89.7(17.1)2 83(17.1)® 776(145) 73.1(13.7)
2 (Lidocaine hydrochloride, 2%, with 1:200 000 epinephrine)
HR, bpm 774(147) 779(145) 76.0(140) 76.0(139) 75.3(134) 751 (135)
SBP, mm Hg 102.2 (154) 107.1(15.8) 106.6(156) 104.1(15.8) 102.5(16.9) 1026 (17.3)
DBP, mm Hg 59.0(12.8) 588(10.7) 59.9(100) 584(10.7) 57.7(98) 56.6(10.7)
MAP, mm Hg 734 (121) 749(113)  754(111)  736(115)  726(11.1) 71.3(11.9)

Abbreviations: bpm, beats per minute; DBP, diastolic blood pressure; HR, heart rate; MAP, mean arterial pressure; SBP, systolic blood pressure.
: ‘;P-f. .001 compared with baseline measurement.
= P< .01.




Table 4. Difference in the Mean Change Hemodynamic Parameters at 1, 2, and 5 Minutes Between the 2 Groups

Mean Difference (95% Cl)
]
Variable At 1 Minute P Value At 2 Minutes P Value At 5 Minutes P Value
HR, bpm 10.18 (6.22 to 14.13) <.001 7.40 (2.96 to 11.86) <.001 1.06 (-2.85 to 4.97) 59
SBP, mm Hg 17.46 (10.67 to 24.24) <.001 18.77 (11.54 to 26.00) <.001 -0.42 (-6.00 to 5.16) .88
DBP, mm Hg 12.64 (9.01 t0 16.27) <.001 9.52 (6.06 to 12.98) <001 0.66 (-2.90 t0 4.22) 11
MAP, mm Hg 14.02 (9.80 to 18.23) <.001 12.36 (8.23 to 16.49) <001 0.15 (-3.59 t0 3.88) 94

Abbreviations: bpm, beats per minute; Cl, confidence interval; DBP, diastolic blood pressure; HR, heart rate; MAP, mean arterial pressure; SBP, systolic blood
pressure.




Table 1. Quality of Surgical Field

Grade Assessment

0 No bleeding, cadaveric conditions

1 Slight bleeding, no suctioning required

2 Slight bleeding, occasional suctioning required

3 Slight bleeding, frequent suctioning required. Bleeding
threatens surgical field a féw seconds after the suction is
removed.

4 Moderate bleeding, frequent suctioning required, and
bleeding that threatens surgical field directly after suction
is removed

5 Severe bleeding, constant suctioning required. Bleeding

appears faster than can be removed by the suction;
surgical field severely threatened, and surgery usually not
possible.
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@ Local Injection(2009)

* Results:
e The increase was found to be significant (P < 0.001) in the first and

second minutes after injection, and it decreased to baseline levels by the
fifth minute.

e This fluctuation was not noted in Group 2 patients, who received 2%
lidocaine with 1:200,000 epinephrine.

e Using a standardized scale to assess surgical bleeding, no statistical
difference between the two groups was observed (P > 0.05).




@ Local Injection(2009)

* Results:

e Significant hemodynamic fluctuations were noted following injection of 2%
lidocaine with 1:100,000 epinephrine (Group 1).

e Increases in heart rate, systolic, diastolic, and mean arterial blood
pressure were observed in Group 1 patients.

e However, tese fluctuations normalize within five minutes.




@ Conclusion

« Submucosal injection of lidocaine, 2%, with

1:200 000 epinephrine during FESS does not
lead to hemodynamic fluctuations or increased

iIntraoperative bleeding compared with lidocaine,

==E 2%, with 1:100 000 epinephrine.

19



s K

- HEREBFMP(FESS), FAE 1:200,000 & LR

=00 2% FZRRETRIET X5, BERS
1:100,000 B LIF=M 2% FIZ <AL, =&

B BRI EN N 2 REN BN R H M E,




- REBBRITRRTN BHETHFEEE (injection) 1T

Bk MR AEEAURERREERARIERN
HEAX; MRS ERETEIDI
. BEKRS), Aoz NEERIEE,




Topical Infiltration(2009)
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@ Topical Infiltration(2009)

Aim:
To compare the efficacy of topical adrenaline solutions at different concentrations.

Study Design:
Prospective, double-blind, randomized trial.




@ Topical Infiltration(2009)

Patients and Methods:

49 patients undergoing endoscopic sinus surgery.
e Patients were divided into 3 groups, each receiving a different

concentration of topical adrenaline (1:2,000, 1:10,000, and 1:50,000).
e Parameters compared: surgery duration, intraoperative bleeding, plasma
catecholamine levels, hemodynamic changes, and heart rhythm changes.




Table 3. Statistical analysis of perioperative bleeding variables (in milliliters) for each group.

Group N Mean D.P Median Minimum Maximum p value® Significant differences®

Adrenalin
1:2000 17 1403 56,7 135 40 270 0,0001
Arenalin 1:2000 # 1:10.000
1:10.000 16 336,9 20,40 315 85 750 1:2000 # 1:50.000

ra 1:10.000 # 1:50.000
Adrenalin
1:50.000 16 4258 25,58 334 100 1100

SD: Standard deviation p value®: Kruskal-W

allis ANOVA for the three study groups.

Sig. dif.”: Tukey's multiple comparisons test at 5%.




Table 4. Distribution of the measured hemodynamic parameters as normal and abnormal values for each group.

b A Val Adrenalin Adrenalin Adrenalin Group e Significant
ik boccad i 1:2000 1:10.000 1:50.000 Control o differences®
< 100 bpm 912 (99,2%) 915 (99,9%) 1013 (99,6%) 236 (99,6%)
HR 7 (0,8%) 1(0,1%) 4 (0,4%) 1 (0,4%) 0,45 None
0 0 0 0
140~159
mmHg at 1:2
<140 mmHg 866 (94,2%) 857 (93.6%) 1012 (99,5%) 229 (96,6%) 000 and 1:10
000 = 1:50 000
and Control
SAP < 0,0001
40 (4,3%) 48 (5,2%) 5 (0,5%) 8 (3,4%) i80d7a
11 (1,3%) 10 (1,1%) 0 0 mmHg at 1:2
000 and 1:10
2 (0,2%) 1 (0,1%) 0 0 000 = 1:50 000
< 90 mmHg 857 (93,3%) 868 (94,8%) 997 (98%) 235 (99,2%)
90 ~ 99 mmHg | 52 (5,7%) 45 (4,9%) 18 (1,8%) 1 (0,4%) 90~99 mmHg
at 1:2 000 and
DAP 100 ~ 109 8 (0,9%) 3 (0,3%) 2 (0,2%) 1 (0,4%) < 0,0001 1:10 000 =
mmHg 1:50 000 and
>orequalto |, (0.1%) 0 0 0 Control

110 mmHg

HR = Heart rate SAP = Systolic arterial pressure DAP = Diastolic arterial pressure

MAP = Mean Arterial Pressure p valuea: repeated measures ANOVA

Sig. dif.b: Bonferroni multiple comparisons



Table 5. Distribution of the measured hemodynamic parameters above normal values in each group in relation to operative time.

Parameter Occurrences Adonalioon:  Fisthallofopom::  Seoond haftol pvalue*  Significant differences®
centration tive time operative time
4 1:2000 5 2
HR 7 1:10.000 1 2
0,71 None
(= 100 bpm) 1 1:50.000 1 3
1 Controle 1 -
5 1:2000 12 4 Groups B and C had
SAP 53 1:10.000 18 41 more occurrences in
(= 140 mmHg) 0,042 the second half compa-
2 c 59 1:50.000 3 red to group A and the
8 Control 3 5 Control.
20 Group B (1:2000) 21 a4
62 Group C s 5 Groups Band C ha'd
DAP (1:10.000) more occurrences in
(= 90 mmHg) < 0,05 the second half compa-
i - 48 Group A 12 8 red to group A and the
(1:50.000) Control.
2 Control 2 .

HR = Heart rate SAP = Systolic arterial pressure DAP = Diastolic arterial pressure

MAP = Mean Arterial Pressure p valuea: repeated measures ANOVA
Sig. dif.b: Bonferroni multiple comparisons
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@ Topical Infiltration(2009)

Conclusion:

e Favor the use of topical adrenaline at 1:2,000 for superior hemostasis.
e Topical epinephrine at concentrations of 1:2,000 and 1:10,000 causes
greater blood pressure fluctuations compared to 1:50,000.
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@ Topical Infiltration(2017)
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@ Topical Infiltration(2017)

« Background:
« Topical 1:1000 epinephrine is commonly used in endoscopic sinus
surgery and skull-base surgery for vasoconstriction.

* However, the real-time effects on cardiovascular changes due to systemic
absorption have not been well studied.




@ Topical Infiltration(2017)

Methods:

e 26 patients undergoing endoscopic transsphenoidal resection of a
pituitary lesion were included in the study.
e After arterial line placement by anesthesiology, 6 coronoid pledgets

soaked in 1:1000 epinephrine were placed into the bilateral nasal
passages.




@ Topical Infiltration(2017)

Methods:

e Hemodynamic parameters, including heart rate, blood pressure, and
mean arterial pressure, were measured at baseline, 30 seconds, and at
minute increments up to 10 minutes.




TABLE 1. The mean HR, SBP, DBP and MAP at baseline, 3
minutes, and 5 minutes’

Baseline 3 minutes o] 5 minutes P

HR (bpm) e R 78 +£12 | 0.73 77 £ 10 | 0.94
SBP (mmHg) | 109 + 22 | 135 + 44 | 0.006 | 124 + 37 | 0.012

DBP (mmHg) 63 £ 16 | 69 + 23 | 0.05 61 = 16 | 0.65
MAP (mmHg) | 78 £ 16 | 88 + 28 | 0.013 | 82 + 22 | 0.19

*Values are mean =+ standard deviation. Paired sample 2-tail t test comparison
was utilized to determine p value (<0.05 considered significant).

DBP = diastolic blood pressure; HR = heart rate; MAP = mean arterial pressure;
SBP = systolic blood pressure.
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TABLE 2. The mean changes over time compared to baseline of HR, SBP, DBP, and MAP at 30-second and 1-minute to
5-minute intervals”

30 seconds 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
AHR (bpm) 0+1 2:eh::2 1+2 1+2 -1+2 0+2
ASBP (mmHg) FEE 2 12+ 5 17+ 6 25+ 8 2247 15+ 6
ADBP (mmHg) i £2 3+3 6+3 6+3 5+3 -1+2
AMAP (mmHg) 2+2 6+3 10 + 4 13+£5 11 +4 4 +3

*Values are mean + standard deviation.
DBP = diastolic blood pressure; HR = heart rate; MAP = mean arterial pressure; SBP = systolic blood pressure.
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@ Topical Infiltration(2017)

Results:

e The majority of patients (20/26, 77%) showed no significant change in
any hemodynamic parameter following the placement of
epinephrine-soaked pledgets.

e 6 patients experienced transient increases in blood pressure, with a few
requiring vasodilatory interventions.

e Return to baseline cardiovascular values occurred on average 7
minutes after administration.

e There was no predictive preoperative characteristic for sensitivity to
epinephrine placement.

e No lasting or permanent effects were observed.
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@ Topical Infiltration(2017)

Conclusion:

e Topical 1:1000 epinephrine generally causes no substantial
hemodynamic changes in the majority of patients.

e However, in a subset of patients, it can cause significant transient
elevations in blood pressure, sometimes requiring intervention.

e Topical epinephrine(1:1000) should be used judiciously in endoscopic
sinus surgery.
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Topical Infiltration(2019)
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@ Topical Infiltration(2019)

Objective:

To evaluate the safety and efficacy of topical epinephrine in adults

undergoing endoscopic sinus surgery (ESS).

Review Methods:

English articles published up to January 2019 were reviewed.

. Inclusion Criteria: Non-case report articles evaluating the use of topical
i =,i= > epinephrine in adult ESS.




Table 1. PICOS Inclusion Criteria.

PICOS Inclusion Criteria Exclusion Criteria

Population Any adult patient (> 18 y), male or female, undergoing Pediatric population (<18 y); combination with
endoscopic sinus surgery other surgical procedures

Intervention Epinephrine as topical vasoconstrictor Concurrent use of other topical vasoconstrictors

Comparison Other methods of hemostatic control None

Outcome Operative blood loss, concentration of topical None
epinephrine, complication rates

Study design Any study design Case reports
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Articles screened for relevance

(n: 2216)

y

Articles excluded after
screening

(n: 2165)

Potentially relevant articles retrieved for
detailed evaluation

(n: 51)
_|Duplicate articles removed
(n:32)
Additional studies identified
from reference list >
(n:4) Articles excluded after
detailed review
(n: 14)
A
Included studies
(n:9)

Figure 1. PRISMA flow diagram highlighting the literature selec-
tion process. PRISMA, Preferred Reporting Items for Systematic

Reviews and Meta-analyses.
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Topical Infiltration(2019)

Results:

e Total articles found: 2216
9 studies met the inclusion criteria (5043 patients).
o Safety Assessment: All 9 studies focused on safety; 3 major complications
occurred (rate of 0.06%).
e Efficacy Assessment: 5 studies evaluated efficacy.
e Intraoperative Average Blood Loss (ABL):
o Range: 60 to 426 mL.
o Higher concentration epinephrine (1:10,000) showed significantly lower
ABL (119.4 mL vs 372.2 mL, P = .001).
e Complications: No cases of ophthalmic, orbital, skull base injury, or
cerebrospinal fluid leaks.
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Author (Year) and Concentration Average Blood Loss (mL)
) Kokmaz et al (2015) 1:1,000 S 617(560, 67 4]
Junior et al (2009) 12,000 . B 1403 (1133 167 3)
Panda et al (2012) 15,000 e 1680[138.1, 197 9]
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Junior et al (2009) 1:50,000 - oG 42584133 4383
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Figure 2. Average blood loss by author (year) and topical epinephrine concentration. Shaded polygons represent metaregression overall
estimated mean (95% CI) average blood loss for subgroups defined by high concentration (1:1000-1:5000) versus low concentration
(1:10,000-1:100,000).
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@ Topical Infiltration(2019)

Conclusion:

e Topical epinephrine is generally safe and effective for hemostasis
during ESS.

e Higher concentrations (>1:10,000) improve hemostasis.

e Caution is recommended for patients with cardiovascular disease or
when combined with other vasoconstrictors.
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@ Topical vs Local(2021)

Aim:

The study aims to compare the hemostatic and hemodynamic effects of
topical application versus intranasal injection of adrenaline during
endoscopic sinus surgery (ESS) under general anesthesia (GA).




@ Topical vs Local(2021)

Materials and Methods:

e Design: A prospective observational study conducted at a tertiary
hospital over 1 year.

e Participants: 50 adults (aged 18-70 years, both sexes) with bilateral
similar sinonasal pathology who underwent ESS under GA.

e Analysis: Intraoperative hemostatic and hemodynamic parameters
were analyzed following topical application and intranasal injection of

adrenaline.




Table 1: Fromme-Boezaart grading scale

Grade Description
Grade 0 No bleeding
Grade 1 Slight bleeding
No suctioning required
Grade 2 Slight bleeding

Occasional suctioning required

Bleeding does not threaten surgical field
Grade 3 Slight bleeding

Frequent suctioning required

Bleeding threatens surgical field for a few seconds after
removal of suction

Grade 4 Moderate bleeding
Frequent suctioning required
Bleeding threatens surgical field immediately after
removal of suction

Grade 5 Severe bleeding

Constant suctioning required
Bleeding appears faster than it can be removed by suction
Surgical field threatened and surgery not possible
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Table 3: Distribution patients with comorbidity status

Comorbidity status Frequency (%)
With comorbidity 20 (40)
Without comorbidity 30 (60)
Total 50 (100)

Table 4: Distribution of patients with disease extension

young age

middle age

old age

Disease extension Frequency (%)
Limited sinus disease 22 (44)
Extensive sinus disease 28 (56)
Total 50 (100)




80 -
70 -
60 -
50 - Table 5: Comparison of Fromme-Boezaart grading with
40 - 7 topical versus injection adrenaline
30 AV/” Variables Median QR P
20 FB grading with topical adrenaline 3 2-3 0.102
10 - FB grading with injection adrenaline 3 2-3
0 : : IQR: Interquartile range, FB: Fromme-Boezaart
less than 10 ml 11-20 ml more than 20
difference difference ml difference

Figure 2: Percentage distribution of difference in blood loss between
topical and injection of adrenaline




Table 6: Comparison of heart rate with topical versus
injection adrenaline

Variables Median IQR P
HR with topical adrenaline 77 72.49-84 <0.001
HR with injection adrenaline 81.83 74-88.5

IQR: Interquartile range, HR: Heart rate

Table 7: Comparison of mean arterial pressure with
topical versus injection adrenaline

Variables Median IQR P

MAP with topical adrenaline 80.33 73.5-88.62 <0.001
MAP with injection adrenaline 83.49 73.49-93.66

IQR: Interquartile range, MAP: Mean arterial pressure
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Conclusions:

e Topical application of 1:2000 dilution of adrenaline provides similar
hemostatic effects compared to intranasal injection of 1:100,000
dilution during ESS.

e Topical application can help avoid systemic adverse events such as
tachycardia, arrhythmia, and mean arterial pressure changes caused
by adrenaline infiltration.




s K

« HEDREMESREFM(ESS)H, BHERRE 1:2000 B E£AR

R, HEFET511:100,000 F ERFALE, EFHELH
1IE MR,

- BENRENAEFAUERRE LIRR=RE5EEI{FH

grE

L MOBNBE, D RTEMTBIRERE.




LIRS, AR B TREER.

. {KFB20214EFI B E JUNPS XD RE, BfTR
1l BB EBREE (infiltration) IR 2SO R A
BARR RO 4B E Y RRBE (H+E injection)fim2sm B




& i

. ERERE MR HEORERE, TLUE localfHR
2-4fh, BB B R ARBHURE.

. KEENRDHAMORERE, B8 SHRET
BRSFWERGRE, HETLHKEH |
I I SRAOREE. 5




Reference

. 1. Moshaver A, Lin D, Pinto R, Witterick IJ. The hemostatic and hemodynamic effects of epinephrine during endoscopic sinus surgery:
a randomized clinical trial. Arch Otolaryngol Head Neck Surg. 2009 Oct;135(10):1005-9. doi: 10.1001/archoto.2009.144. PMID:
19841339.

. 2. Sarmento Junior KM, Tomita S, Kés AO. Topical use of adrenaline in different concentrations for endoscopic sinus surgery. Braz J
Otorhinolaryngol. 2009 Mar-Apr;75(2):280-9. doi: 10.1016/s1808-8694(15)30791-6. PMID: 19575117; PMCID: PMC9450773.

. 3. Yim MT, Ahmed OG, Takashima M. Evaluating real-time effects of topical 1:1000 epinephrine in endoscopic sinus and skull-base
surgery on hemodynamic parameters through intraoperative arterial line monitoring. Int Forum Allergy Rhinol. 2017
Nov;7(11):1065-1069. doi: 10.1002/alr.22012. Epub 2017 Sep 18. PMID: 28922579.

. 4. Nesbitt NB, Noller MW, Watson NL, Soneru CP, McCoul ED, Riley CA. Outcomes and Complications with Topical Epinephrine in
Endoscopic Sinus Surgery: A Systematic Review and Meta-analysis. Otolaryngol Head Neck Surg. 2020 Sep;163(3):410-417. doi:
10.1177/0194599820915478. Epub 2020 Apr 14. PMID: 32284027.

i,
3 —— 5. Hemostatic and Hemodynamic Effects of Topical Administration versus Intranasal Injection of Adrenaline during Endoscopic Sinus
2 = . Surgery
S 1
i et T A Prospective Observational Study, Journal of Head & Neck Physicians and Surgeons 9(2):p 123-127, Jul-Dec 2021. | DOI:

REPr = 3
%J; ! Sl 10.4103/jhnps.jhnps_29 21




