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Weaning from ventilator

Boles, Jean-Michel, et al. European Respiratory Journal 29.5 (2007): 1033-1056.



Indications for tracheostomy

▪ Prolonged mechanical ventilation for 7 days 
or more

▪ Upper airway obstruction (including vocal 
cord paralysis)

▪ Need for airway protection in patients with 
conditions such as neurologic disease or 
traumatic brain injury

▪ Need for more effective pulmonary hygiene, 
including the use of recruitment maneuvers 
and methods for clearing the airways of 
secretions.

Hashimoto, Daniel A., Andrea L. Axtell, and Hugh G. Auchincloss. "Percutaneous 

tracheostomy." New England Journal of Medicine 383.20 (2020): e112.



Cuff leak test in predicting post-extubation

airway complications

▪ (+) cuff leak test: leak <110ml

▪ Meta-analysis 28 studies 4493 extubations

▪ High specificity→ consider intervening in 
patients with a positive test (eg. steroid)

▪ Low sensitivity → patients still need to be 
closely monitored post-extubation

Kuriyama, Akira, Jeffrey L. Jackson, and Jun Kamei. Critical Care 24 (2020): 1-11.

Sensitivity Specificity

Post-extubation

airway obstruction

0.62 0.87

Reintubation 0.66 0.88



Clinical scenario

▪ 65歲男性無特殊疾病，車禍ICH住院術後，
住院2周EVD已拔，GCS E2VTM4，欲轉
RCC，會談時談到因意識狀態不清，如果
為求安全，建議做氣切。家屬問：不能直
接拔管嗎？

▪ Patients with brain injury

▪ Impaired mental status(GCS<8)

▪ The importance of tracheostomy in the 
weaning success？



When should we perform 

extubation after brain injury?

▪ Coplin et al. 2000 AJRCCM

 Delaying extubation, in order to wait for 

sufficient neurological recovery, did NOT 

guarantee successful extubation

 Associated with increased nosocomial 

pneumonia, ICU and hospital lengths of stay 

and costs



GCS of 8 as a rule ?

▪ Navalesi P. Crit Care Med. 2008

 GCS ≥ 8 + audible cough during suction

 Significant ↑ in extubation success

▪ Namen AM. AJRCCM, 2001

 GCS of 8

 Highest AUC for predicting successful 

extubation



How to score the GCS

▪ Higher GCS was not associated with 
extubation success
 Godet T. Anesthesiology. 2017

 McCredie VA. Ann Am Thorac Soc. 2017

▪ Score the verbal component 
 As 1 in all intubated patients ?

 As 1 in non-communicating patients and as 4 in 
patients who tried to speak with the endotracheal 
tube

▪ GCS has been inconsistently reported as a 
factor associated with extubation success



Other tools of predicting successful 

extubation

▪ Asehnoune K. Anesthesiology. 2017
 (1)Age< 40 y/o, (2)visual pursuit, (3)attempts to 

swallow, (4)GCS > 10

▪ Godet T. Anesthesiology. 2017
 (1)visual pursuit, (2)preserved upper airway 

reflexes 

▪ McCredie VA. Ann Am Thorac Soc. 2017
 (1)younger age, (2)negative fluid balance and the 

(3)presence of cough

▪ dos HFC R. J Crit Care. 2017
 Cough



When should we perform 

tracheostomy after brain injury?

▪ Early vs. late tracheostomy ?

▪ Hyde GA. Injury. 2015 (early=5 days)
 Head and chest injury 

 Favored early tracheostomy with less pneumonia, 
lower mechanical ventilation duration and ICU 
length of stay

▪ Alali AS. J Trauma Acute Care Surg. 2014
(early=8 days)
 Traumatic brain injury

 Supported an early tracheostomy

 ↓ duration of mechanical ventilation, ↓ ICU stay, 
and ↓ hospital stay



When should we perform 

tracheostomy after brain injury?
▪ Bosel J. Stroke. 2012
 Stroke patients (N=60 only)

 Early tracheostomy did not result in a reduction in 
the ICU length of stay

 But resulted in lower mortality

▪ In clinical practice, early tracheostomy is not 
recommended but could be considered in 
 High risk of extubation failure like infra-tentorial 

lesions

 Protracted mechanical ventilation

 In patients with poor neurological recovery and/or 
after extubation failure



腦傷病患呼吸器脫離

Brain injury 

(術後)相對穩定

SBT

失敗
通過

換個方法, eg. endo T-piece

意識很差
E1VTM2

意識不錯
E3VTM5

氣切或
帶管或

withdraw

直接拔管

大部分都
介在中間

糾結……

氣切或
帶管

拔管

氣切

再等等

其他拔管指標:

• GCS: 眼睛的評估 (追視)

• Infratentorial lesion

• 年紀
• 咳嗽能力
• 意識是否持續進步



大綱

▪ 氣切手術時機，神經外科病人

▪ 經皮氣切的適應症與併發症

▪ 氣切移除原則



Hashimoto, Daniel A., Andrea L. Axtell, and Hugh G. Auchincloss. "Percutaneous 

tracheostomy." New England Journal of Medicine 383.20 (2020): e112.



Contraindication

▪ Neither previous tracheostomy nor other types of 
neck surgery are contraindications.

▪ Absolute contraindications
 Cervical instability

 Uncontrolled coagulopathy

 Infection at the planned insertion site. 

▪ Relative contraindications
 Difficult anatomy (short neck, morbid obesity, minimal 

neck extension, or tracheal deviation)

 Severe respiratory disease resulting in the inability to 
withstand periods of apnea or in the loss of positive-
pressure ventilation.



Anatomy

Thyroid cartilage

Cricoid cartilage

Sternal notchX



High riding innominate artery



Identification of landmarks

▪ Thyroid cartilage, the cricoid cartilage, and 

the sternal notch. 

▪ The ideal location for placement of the 

tracheostomy tube is between the second 

and third tracheal rings



Open tracheostomy



➢中文品名：「曲克」藍犀牛氣管引導器組

➢英文品名：Blue Rhino Percutaneous Tracheostomy Introducer 
Set

➢醫材等級：第二等級

➢健保碼/價：CRT10PTS02CK / $4,500

➢健保給付規定：限使用於加護病房之病患。

➢製造廠：COOK INCORPORATED

➢製造國別：UNITED STATES

➢衛署醫器輸字第011835號

產品介紹



規格配件
 15G導管針

 潤滑膠

 紗布(4*4inch)

 有定位標記

0.052inch(1.32mm)導線

 8Fr.之導管長29cm兩邊尖頭，

有安全邊緣及定位標記

 14Fr.擴張器4.5cm長，定位

擴張器四支，20cm長(6.5、

7.0、7.5、8.0mm擴張器直接

寫對應氣切號，方便對應)

 6c.c.拋棄式針筒

 拋棄式手術刀           
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Procedure

Video: 08:00~ 10:58



關鍵步驟: 退氣管內管, 找到2/3 tracheal ring

聲帶
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置放流程(圖示)



效益評估

項目 藍犀牛經皮氣切 外科手術氣切

麻醉 僅需局部麻醉，節省麻醉費用 需全身麻醉

麻醉風險 局部麻醉對重症患者風險較低 全身麻醉對重症患者風險較高

施行地點 ICU-可節省使用手術室的成本 手術室(OR)

轉移病人 不需要
須將病人轉移到手術室，增加藥

物中斷及窒息風險

施行時間
不同研究時間不同
大多在10分鐘以下

至少一小時

醫護人員人力 較少 較多

併發症 文獻顯示較少
較多，術後有較多傷口發炎或溢

痰

氣切傷口 小，復原快 較大，復原較不易

傷口感染率 PDT  0% ST 28%





Demographic data

(2016/02~2018/12)



•Minor bleeding was defined 

as requiring packing with 

epinephrine-soaked gauze 

packs or absorbable 

hemostatic aggregates to 

stop the bleeding

•Major bleeding was defined 

as needing a blood 

transfusion, suturing or 

surgical intervention.

Complications



Complications- bleeding risk





血小板與PT的建議



抗凝血劑/抗血小板要停多久



氣切流血之處理

▪ 常在術後2-6小時發生

▪ 除了抗凝血劑/抗血小板製劑，其他造成流
血之危險因子: 

 血液透析

 手術後搬動病人

 傷口附近有痣
或neurofibromatosis

▪ 處理：
用1*1 epinephrine紗布，
塞入氣切傷口。



其他可能之併發症

▪ Tracheoesophageal fistula

▪ Guidewire related tracheal laceration

▪ Apnea related hypercapnia

▪ Tracheostomy inflammation/infection
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如何說服病人氣切?

▪ 病患舒適度

▪ 減少感染

▪ 脫離呼吸器機率: 

0%(維持現狀) vs. 50%(氣切)

▪ 氣切是暫時性的，未來有進步可以換成可
以說話的氣切甚至拿掉氣切。



氣切種類

塑膠製氣切
(打氣囊/每月更換)

Hi-Lo: high volume low pressure



氣切種類

Bivona氣切管
(打水球)

Subglottic Suctioning



氣切種類

外管: 有一個開口
可以有Cuff/沒cuff

換管用

說話用

抽痰用

Shiley 



胸腔內科更換氣切(塑切換shiley)

作業流程

▪ 一般塑切更換成shiley之建議更換條件如下：
 經由主治醫師評估後決定更換。
 意識清楚，有自行說話意願與需求。
 可以由口進食不會有嗆咳情形超過兩週。
 將塑切洞口塞住，塑切cuff鬆開，可由口發聲超過兩週。
 可自行咳出痰液至氣切口超過兩週以上。

▪ 第一次由塑切更換成shiley應住院更換。

▪ 不論7號或8號塑切，一律換成6號shiley。

▪ 6號塑切因外徑較小問題，不建議直接更換成shiley。

▪ 如果更換過程遇到障礙，建議換回原本的塑切。

▪ 如果更換過程遇到病人躁動無法配合、劇烈咳嗽、氣管
痙攣，建議使用鎮靜藥物(例如：Dormicum)後再行置換。



台中榮總一般塑切之內外管徑一覽表

型號 內徑(mm) 外徑(mm)

(Hi-Lo EVAC) 6.0 6.0 8.3

(Hi-Lo EVAC) 7.0 7.0 9.7

(Hi-Lo EVAC) 8.0 8.0 11.0

台中榮總一般塑切之內外管徑一覽表台中榮總一般塑切之內外管徑一覽表

台中榮總一般塑切之內外管徑一覽表

台中榮總shiley之內外管徑一覽表

型號 內徑(mm) 外徑(mm)

4 CFN(無cuff)/FEN(有cuff) 5.0 9.4

6 CFN(無cuff)/FEN(有cuff) 6.4 10.8

8 CFN(無cuff)/FEN(有cuff) 7.6 12.2



胸腔內科移除氣切作業流程

▪ 經由主治醫師評估後決定移除氣切
評估標準：
 病人可以坐起於床旁或輪椅30分鐘以上。
 可自行咳出痰液不需抽痰超過兩週以上。
 使用可說話型氣切兩週以上，血氧維持95%以上。
 可由口進食兩週以上，使用鼻胃管灌食及胃造口除外。

▪ 門診時主治醫師需告知移除氣切後之風險及再次插管之機率約為
3~5%，評估是否需要支氣管鏡協助檢查後移除氣切，並安排病人住
院移除氣切。

▪ 住院後移除氣切需觀察24小時血氧濃度及呼吸型態即可返家，但72
小時內仍可能發生呼吸窘迫情形。

▪ 需做支氣管鏡流程〉預約PPC時段，安排檢查時間，氣管鏡檢查步
驟先由氣切進入確定氣管內無息肉等異物，再由鼻腔進入上呼吸道
確認Vocal Cord有無異常。

▪ 不需氣管鏡流程〉 預約住院時段，住院後由主治醫師診視，由住院
醫師或總醫師移除氣切，觀察24小時後返家。

O'Connor, Heidi H., and Alexander C. White. "Tracheostomy decannulation." Respiratory care 55.8 (2010).



結論

▪ 腦傷病患是否需要選擇氣切，除考慮病人
意識，尚須評估咳痰能力、腦傷位置、年
紀、意識進步情形等因素。

▪ 經皮氣切之禁忌症包括頸部手術、凝血功
能異常，頸部感染、脖子太短、太胖、頸
部結構異常、呼吸器無法短暫暫停運作。

▪ 經皮氣切主要併發症包括出血、感染、氣
縱膈等，約10-15%，大部分可內科處理。

▪ 要移除氣切，病患最好能自行坐起、自行
咳痰、自行進食、血氧濃度穩定。
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