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Bleeding control in 
nasal surgery part II



Outline
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• 多少的Epinephrine濃度才是最適合鼻部手術(注射、浸潤)

• 到底要不要加麻醉藥物(注射、浸潤)

• 術中使用會不會增加手術風險(高血壓、心跳)
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• 0.1%/ml(500ml/bot)1mg/ml/amp

• 每 1,000 單位的溶液中包含 1 單位的藥物。

→ 0.001g:1ml→ 1g:1000ml→ 1:1000

→1g epinephrine:1000ml 溶液
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• 100ml solution + 400ml saline

→1:5000
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• LIDOCAINE / EPINEPHRINE

• EPINEPHRINE-0.02mg/ml

• LIDOCAINE HCL -20mg/ml
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• LIDOCAINE / EPINEPHRINE

• EPINEPHRINE-0.02mg/ml

• LIDOCAINE HCL -20mg/ml

→ 0.0002g:1ml → 1:50000(E)

→ 0.2g:1ml → 1:50(L)(2%)
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• 多少的濃度才是最適合鼻部手術(注射、浸潤)

• 到底要不要加麻醉藥物(注射、浸潤)

• 術中使用會不會增加手術風險(高血壓、心跳)



Local Injection(2009)
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• I
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• 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)
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• 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)
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• 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.

Local Injection(2009)
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• Results:
● 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.

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

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

Local Injection(2009)
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• Results:
● Significant hemodynamic fluctuations were noted following injection of 2% 

lidocaine with 1:100,000 epinephrine (Group 1).
● Increases in heart rate, systolic, diastolic, and mean arterial blood 

pressure were observed in Group 1 patients.
● However, tese fluctuations normalize within five minutes.

Local Injection(2009)



Conclusion
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• Submucosal injection of lidocaine, 2%, with 

1:200 000 epinephrine during FESS does not 

lead to hemodynamic fluctuations or increased 

intraoperative bleeding compared with lidocaine, 

2%, with 1:100 000 epinephrine.



結論
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• 在鼻竇手術中(FESS)，使用含 1:200,000 腎上腺

素的 2% 利多卡因進行黏膜下注射，與使用含 

1:100,000 腎上腺素的 2% 利多卡因相比，不會導

致嚴重的血流動力學波動或增加術中出血量。



臨床應用
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• 依照現行鼻竇手術局部注射麻醉 (injection)施行

方法，稀釋到 4倍是有研究證實安全且風險低的

麻醉方式；稀釋2倍則會造成短暫的心血 管

數值波動，五分鐘之內會回到正常。



Topical Infiltration(2009)
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• I
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Aim:
To compare the efficacy of topical adrenaline solutions at different concentrations.

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

Topical Infiltration(2009)
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Patients and Methods:

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

concentration of topical adrenaline (1:2,000, 1:10,000, and 1:50,000).
● Parameters compared: surgery duration, intraoperative bleeding, plasma 

catecholamine levels, hemodynamic changes, and heart rhythm changes.

Topical Infiltration(2009)
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Conclusion:

● Favor the use of topical adrenaline at 1:2,000 for superior hemostasis.
● Topical epinephrine at concentrations of 1:2,000 and 1:10,000 causes 

greater blood pressure fluctuations compared to 1:50,000. 

Topical Infiltration(2009)
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• 在2009年巴西耳鼻喉科醫學雜誌(2023 IF:1.7, Q2)，

建議可以在鼻竇內視鏡手術中使用局部浸潤 1:2,000 

腎上腺素，其在止血效果上具有明顯的優越性。

• 使用局部浸潤的腎上腺素，不管哪個濃度都會導致血

壓上升，但心跳不會。

結論
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• 依照現行鼻竇手術局部浸潤麻醉 (infiltration)施行

方法，若是認為該手術出血量較大甚至需要更好的

手術視野時，稀釋 2倍的狀況是被證實比 10倍跟

50倍有效的，但要注意患者術中血壓上變化。

臨床應用
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Topical Infiltration(2017)
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• 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)
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Methods:

● 26 patients undergoing endoscopic transsphenoidal resection of a 
pituitary lesion were included in the study.

● After arterial line placement by anesthesiology, 6 coronoid pledgets 
soaked in 1:1000 epinephrine were placed into the bilateral nasal 
passages.

Topical Infiltration(2017)
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Methods:

● 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.

Topical Infiltration(2017)
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Results:

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

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

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

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

● No lasting or permanent effects were observed.

Topical Infiltration(2017)
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Conclusion:

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

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

● Topical epinephrine(1:1000) should be used judiciously in endoscopic 
sinus surgery.

Topical Infiltration(2017)
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• 儘管大多數患者在使用局部 1:1000 腎上腺素後未出

現顯著的血流動力學變化，但在部分患者中，可能會

導致血壓顯著暫時性升高，達到需要干預的程度。在

內視鏡鼻竇手術中，應謹慎使用局部腎上腺素。

結論
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• 依照現行鼻竇手術局部浸潤麻醉 (infiltration)施行

方法，使用純液 (1:1000)進行止血，對部分患者會導

致血壓上升，需要醫療介入進行降壓，因此

需要謹慎使用。

臨床應用
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• I

Topical Infiltration(2019)
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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 

epinephrine in adult ESS.

Topical Infiltration(2019)
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Results:

● Total articles found: 2216
● 9 studies met the inclusion criteria (5043 patients).
● Safety Assessment: All 9 studies focused on safety; 3 major complications 

occurred (rate of 0.06%).
● Efficacy Assessment: 5 studies evaluated efficacy.
● Intraoperative Average Blood Loss (ABL):

○ Range: 60 to 426 mL.
○ Higher concentration epinephrine (1:10,000) showed significantly lower 

ABL (119.4 mL vs 372.2 mL, P = .001).
● Complications: No cases of ophthalmic, orbital, skull base injury, or 

cerebrospinal fluid leaks.

Topical Infiltration(2019)
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Conclusion:

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

● Higher concentrations (>1:10,000) improve hemostasis.
● Caution is recommended for patients with cardiovascular disease or 

when combined with other vasoconstrictors.

Topical Infiltration(2019)
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• 局部浸潤使用腎上腺素是安全的，並且在功能性鼻竇

手術（FESS）中能提供可接受的止血效果，較高濃度

（>1:10,000）能提供更好的止血效果。

• 對於有心血管疾病病史的患者，與其他局部或注射性

血管收縮劑合併使用時，須謹慎使用。

結論
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• 依照現行鼻竇手術局部浸潤麻醉 (infiltration)施行

方法，稀釋10倍是有研究證實安全麻醉方式。

• 稀釋5倍可以有效降低出血量。

• 對於有心血管疾病病史的患者，搭配局部

注射時，要謹慎使用。

臨床應用



Topical vs Local(2021)
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• I
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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)
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Materials and Methods:

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

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

● Analysis: Intraoperative hemostatic and hemodynamic parameters 
were analyzed following topical application and intranasal injection of 
adrenaline.

Topical vs Local(2021)
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Conclusions:

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

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

Topical vs Local(2021)
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• 在功能性鼻竇手術（ESS）中，局部浸潤 1:2000 腎上腺

素，與鼻腔注射1:100,000 腎上腺素相比，具有相似的

止血效果。

• 局部浸潤的方法可以避免因腎上腺素浸潤引起的副作用

，如心動過速、心律不整和平均動脈壓變化。

結論
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• 依照2021年刊登在JHNPS文獻紀錄來看，現行鼻

竇手術局部浸潤麻醉 (infiltration)稀釋2倍的效果可

以跟局部注射麻醉 (H+E injection)稀釋2倍濃度

止血效果類似。視臨床狀況自行斟酌使用。

臨床應用
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• 依照目前局部注射的濃度建議，可以將 local稀釋

2~4倍，來達到止血以及麻醉的效果。

• 依照目前局部浸潤的濃度建議，稀釋 5倍是可

被接受不會造成併發症，並且可以有效達到

止血效果的濃度。

總結
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