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摘要 
COPD

COPD 50~60% 10%

30% COPD

2000

NIPPV COPD NIPPV

COPD PaCO2 45mmHg  pH 7.30 NIPPV

COPD NIPPV

ICU NIPPV

NIPPV Interface

full face mask COPD

 

 
關鍵字： Chronic obstructive pulmonary disease COPD  

Non-invasive positive pressure ventilation , NIPPV  

Acute exacerbations  
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6~34% 1 COPD

COPD 2~3 2

20

NIPPV COPD NIPPV COPD

 

 

COPD 惡化定義及症狀 
WHO NHLBI 2008 COPD

GLOD COPD
3 

Wheezing

COPD

COPD  

Anthonisen COPD :

4  

   

COPD 急性惡化原因 
50~60% 10% 30%

50%
5.6. Jacques

7 550 COPD 19.9% 24.7%

COPD 1/4  

 

COPD 急性惡化發生率及危險因素 
COPD 10%

40 % 49%

COPD

 

COPD COPD

COPD theophylline
8.9.10.11 COPD

9

非侵入型正壓通氣使用於慢性阻塞性肺疾病人急性惡化時探討



10

 

 

Terada 12 82 COPD

COPD  

 

COPD 急性惡化治療目標： 
Perry 13.14. 

  

  

  

  

  

  

 

NIPPV 使用於 COPD 惡化，以流行病學演進相關研究論述： 
Doherty 1997 268 48% NIPPV

53% 63% Vanpee

2001 145 72% NIPPV COPD

45% COPD Drummond 2004

33 200 COPD NIPPV 61%

1940 2000

NIPPV COPD NIPPV
15  

 

何時需使用 NIPPV： 
NIPPV COPD

NIPPV 80~85 COPD Hypercapina PaCO2

45mmHg  pH 7.30 NIPPV Grade A 16.17.18. NIPPV

1 Grade A

Ram  758 COPD Hypercapnia 14

NIPPV NIPPV

2 NIPPV

1~2 19.20.  

 

表 1.NIPPV 適應症 
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25/  

 

PaCO2 45mmHg pH 7.25-7.35 PaO2/FiO2 200 

 
表 2.NIPPV 相關禁忌症 

 

 

 

 

 

 

APACHE 29  

1 2 1.American respiratory care foundation consensus conference. Non-invasive positive pressure. 
Respir Care1997;42 364-369. 
2.Confalomier M. et al. A chart of failure risk for noninvasive ventilation in patients with COPD exacerbation. Eur 
Respir J 2005 25 348-355. 
3.British thoracic society standards of Care Committee. Non-invasive Ventilation in acute respiratory faiure.Thorax 
2002 57 192-211.  

 
NIPPV 使用最佳地點 

COPD NIPPV

ICU ICU

RT

Nicholas 21 

NIPPV ER ER

1:1 1:2 ICU Wood 22 COPD

NIPPV 24

NIPPV 30

74% NIPPV NIPPV

NIPPV NIPPV
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使用 NIPPV 好處 

NIPPV

COPD

Auto-PEEP NIPPV Auto-PEEP 23 

24 

2008 COPD GLOD COPD NIPPV

pH PaCO2

Evidance A Brochard 25 NIPPV COPD

Hypercapina

(relative risk 0.41 95% CI 0.26-0.64 relative risk 

0.42 95% CI 0.31 -0.59 relative risk 0.51 95% CI 0.38 -0.67

pH PaCO2  

 

非侵入型呼吸器及呼吸模式選擇： 
NIPPV NIPPV

Bipap bi-level CPAP PSV

COPD  

NIV

26.27.28

Girault AC PSV COPD Hypercapnia

PSV 29.30. Anton BiPAP PSV

COPD BiPAP 31.32. 

COPD ICU Robert 33 ICU

NIV PCV-IMV IMV

NIPPV  

 

NIPPV 介面（Interface）選擇： 
full face mask nasal mask nasal 

plungs Navalesi 34 26 COPD Hypercapnia full face 

mask nasal mask nasal plungs Full face mask nasal 

mask 1/2 nasal mask full face mask nasal 
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mask full face mask

nasal mask

nasal mask NIPPV

full face mask  

 

使用侵入型呼吸器時機 
NIPPV NIPPV NIPPV

Conti 35 COPD 3  

 

表 3.COPD 惡化使用侵入型呼吸器適應症 

NIPPV NIPPV  

  

35 /  

PaO2 40mmHg PaO2/FiO2 200mmHg  

pH 7.25 /  PaCO2 60 mmHg  

 

 

,  

, , , , ,  

 
COPD 急性惡化預後 

Robert 36.37 1400 COPD 14% 3 .

65 FEV1

34% FEV1

Claudia 38 205 COPD

Connors 39 1016 COPD PaCO2

50mmHg 11% 60 180

20% 33% 43% 49% 7100 446

754 26%

Body Mass Index BMI PaO2/FiO2

  

 

COPD 惡化預防 
COPD
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40 

COPD Meecham

COPD NIPPV St George

COPD 41 COPD

Leger COPD hypercapnia NIPPV
42 COPD

hypercapnia  

 

結論 
COPD

NIPPV RT COPD

NIPPV

NIPPV

 

NIPPV

NIPPV NIPPV

NIPPV NIPPV
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1969

 

1970 1980

1980

3-6  

 

三、使用時機及適應症： 

:1. a :

30% suprasternal retractions and 

substernal nasal flaring grunting b

2. : 60% PaO2 50mmHg

3. X : 7 17  

RDS TTNB

Danfne 2003
8: 

1. Muscular dystrophy Congential myopathies

Polyneuropathies Poliomyelitis 2. Kyphoscoliosis Post-thoracoplasty 3.

Central Hypoventilation 4. Obstructive sleep apnea
9  B. Schucher

100 22 A.K.Simonds 

20 21

Wallis C
16 COPD

12 13

8 10 23
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Essouri S
18

 

 

 

 

 

 

 

 

 

 

 

 

 

四、臨床禁忌症: 
: 1 :

auto-PEEP 2

: a b

c

d e

f g congential 

diaphragmatic hernia h

i basal skull fracture

pneumocephalus 8 17 25  

 

五、小兒非侵襲性通氣依使用界面不同之分類及臨床操作: 

1. (nasal mask) 2. (nasal prongs) 3.

oronasal mask

7 14 15  
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oronasal mask

 

(nasal prongs) ( )

: 1 2

3 4

5 OP-site 6

7

8 nasal prong

9 10

NCPAP 4-5cm H2O

10cm H2O

1 cm H2O

NCPAP

2-4

X

40-60% PaO2 50-80torr

PaCO2 50-60 torr PH 7.25 17 NCPAP

X 30%

PEEP

 

 

六、使用 NIPPV 常見的的問題和潛在性的危險： 
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: 1  

a b c d

e flow PEEP

2 : a

b

c PEEP

d

e
7 17  

 

七、停止使用非侵襲性通氣的時機： 

1

2 3 4 FiO2 80~100% PaO2 

50mmHg 5 PaCO2 55 mmHg PH 7.25 6
7 17

 

八、結論 
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4. 2001  

5. 2002  

6. 1996 (willingness  

to work) Organizational Commitment (Group Spirit)  

7. 1989  

8. 

 

9. (1994)  

 

1  

2  

2  

3  

4  

5  

6  

 

1  

2 ,  

3

4  

5  

6  

7  

 

 

1. Hulin and Smith(1964) ,  

2. (1994)  

3. (1979)  

4. (2002) (2002)  

5. Porter(1962)  

 

 

1. (2003)  

2. (2004)
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4 (Likert)

1 2 3 4 5 SPSS12.0

Cronbach‘s 

 Student t test X2  test Regression analysis  

 

 

120 110 92

56 54  

 

 

1. Cronbach‘s  

Cronbach‘s 

Cronbach‘s 

0.837 0.885 0.443 0.933

0.8 Cronbach‘s 0.7 

0.443  

 

Cronbach‘s  

 Cronbach‘s Alpha Cronbach‘s Alpha 
  

 .837 .842 15 

 .885 .891 10 

 .443 .474 10 

 .913 .913 4 
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四、研究結果 

120 110 56 50.9 54 49.1

92  

 

 

1. N 110  
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B  24 21.8 26-30 40 36.6 

C  19 17.2 31-35 27 24.7 

D  25 22.7 36-40 7 6.4 

E  16 14.5 41-45 10 9.1 

 

F  11 10 45 8 7.2 

 4 3.6  79 72.4 
 

 106 96.4  11 10.1 

 6 5.5  9 8.2 

 2 1.8  10 9.2 

 57 52.7 25000  12 10.9 

 40 37 25001~30000 53 48.2 

 
 

 3 2.8 30001~35000 22 20 

 26 24 35001~40000 9 8.1 

 28 26 40001~45000 9 8.1  

 54 50 45001  5 4.5 

 57 51.8     
  53 48.2    
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reactive oxygen species (ROS) 
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Neutrophil Percentage (Neut.%)
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32 , >21 ,

: nebulizer Gentamicin 40 mg /1ml+3ml N/S 

*7 4ml N/S *7 0 3 7
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Abstract: 
Objective: This study aimed to explore the attitude of respiratory therapists.toward weaning 

protocol. 

Study design: A survey was conducted among respiratory therapist. 150 questionnaires distributed 

in the Great Taipei area. Only 101 questionnaires were available for analysis including 63 people 

(PG) had weaning protocol in their daily practice.  

Results: From the questionnaires, 22.2 % of PG and 55.3% of the no- protocol group (NG) thought 

MIP was useless, while F/VT, most of PG (47.1%) and 36.8% NG thought F/VT less than 105 was 

necessary for weaning. (p<0.05) 

To start weaning, PG personnel had fewer order from physician but still 25.4% PG often been 

asked initiating weaning by physicians. Among the NG, 57.9 started weaning based on patients’ 

status. (p<0.05) In term of weaning failure, 34.9% PG discussed weaning with physicians, while 

57.9% of NG did things according to patients’ condition. (p< 0.05) After failure, 55.6%PG groups 

restarted weaning within 24 hours, yet only 36.8% NG did so. (p=0.05) 

In performing protocol, both groups significantly considered increasing RCP workload (p=0.57) 

and shortening the duration of mechanical ventilation (p=0.43). The PG also thought protocol 

increasing weaning rate (p=0.03). Regardless performing protocol or not, most RCPs wished 

perform protocol to benefit both patients and RCPs. 

Conclusion:Implementing weaning protocol makes RCPs understand the weaning process better and 

lessens the conflicts among staffs which make weaning process more efficient. 

 

Introduction: 
Mechanical ventilation has become a core practice in modern intensive care. According to 

different studies, the incidence of mechanical ventilation had been around 33% to 49% for patients 

in the intensive care units. [1-3] However, associated complications are well- documented and have 

impacts on morbidity and mortality. Because of increased morbidity and high costs of mechanical 

ventilation, early weaning might reduce the likelihood of adverse effects. However, Esteban had 

shown that physician did not discontinue mechanical ventilation efficiently, resulting in a weaning 

time of about two thirds of the total ventilator time. [4, 5]  

Several methods have been proposed to facilitate the weaning process. Among these, 

performing a weaning protocol has been shown to be safe and expeditiously free patients from 

mechanical ventilation. [6- 8] But one main problem of weaning protocol is the compliance of 

respiratory therapist (RCP). Shriefer has shown that the compliance of respiratory therapists is less 

than 40 % at the time of introduction. [9] Mclean has also shown less than 1% adherence to 

weaning protocol in a general system intensive care unit despite multiple reminders, education 
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sessions, and multidisciplinary involvement. [10]  

After one year’s monitoring, Ely found that over 95% of RCP could complete the daily 

screenings and over 95% had correct interpretation. But it took 4 months to improve the compliance 

from 18% to 67%. [6] Another caveat was the absence of standard measuring methods for weaning 

parameters. Hoo showed variations of measuring weaning parameter among RCPs even they were 

from the same hospital. [11]  

Without standard procedures, there might be inefficiencies in performance weaning protocol. 

From the results of delaying weaning by weaning parameters, Tanios suggested some weaning 

predictors should not be used for routine weaning considerations. [12] Under such circumstances, 

performing the weaning protocol might have some impact on RCPs. Thus our study aimed to explore 

the attitude of RCPs in greater Taipei area towards weaning protocol.   

 

Method: 
In order to explore the attitude after performing weaning protocol, a self- administrated 

questionnaire containing 4 pages, 24-items questionnaires was developed. The items specifically 

addressed the consideration of weaning processes including weaning parameters’ standard values, 

physician and RCP’s attitude toward weaning process based on the previous papers described by Ely 

and Hoo.[6, 8] All the questionnaires were anonymous. Some questions allowed multiple responses 

and every response was tabulated with an Excel spreadsheet (Microsoft, Redmond, WA).  

After obtaining agreement of the chiefs of RCP, the questionnaires were sent to the respiratory 

section of sixteen major hospitals in great Taipei area and distributed in RCP staffs. The personnel in 

every hospital varied from 5 to 35 RCPs. Among these hospitals, there were 7 hospitals performing 

weaning protocol. The questionnaires were retrieved or mailed back to our institution when 

completed. 

The data were analyzed using Student t- test with SPSS 11 software for Windows (SPSS, 

Chicago, IL). A p value of less than 0.05 was considered statistically significant.  

 

Results: 
A total of 150 questionnaires were distributed, of which 142 were returned for analysis. Among 

these, 41 were incompletely answered and further excluded for analysis. From the final 101 

questionnaires, there were 63 staffs (PG) had a weaning protocol in their daily practice. Between 

these groups of RCPs with or without weaning protocol, there was no difference in service-year as 

RCP. (p= 0.49, Table 1) In all of the responders, 66 staff members (65.3%) needed to care over 10 

patients in their duty shift, while 82 staffs (81.2%) had less than 30 minutes to evaluate each patient 

for the weaning process. There was no difference in the daily patient service between these two 
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groups (p=0.129).  

The most frequent measured weaning predictors were heart rate, body temperature, respiratory 

rate, blood pressure, tidal volume, minute ventilation, frequency and tidal volume ratio (F/VT) and 

maximal inspiratory pressure (MIP). In term of MIP, 34.7% of responders, regardless of presence or 

absence of a weaning protocol, thought the patients’ condition was more important than the MIP 

value for initiating weaning process. Most were from NG (21 people, 55.3% of NG). Similarly, 22.2 

% of PG (14 staffs) thought the MIP was useless. (Table 2) The same consideration also happened in 

term of F/VT where 47.1% of PG and 36.8% of NG group thought F/VT less than 105 was necessary 

for weaning. But 52.6% NG and 20.6% PG thought F/VT was useless and based their decision on 

patients’ condition. (Table 2) 

Those in PG had less chances of receiving orders from physician in the start or during the 

weaning process. (Table 3) But even though a protocol had been in place, not all PG started weaning 

process by their own. There were 25.4% of PG often asked by physician’s before initiating weaning. 

(Table 3) Moreover, there were variations toward the weaning protocol. 46% PG needed fulfilled all 

criteria before starting weaning while 20.6% thought 1 to 2 unfulfilled enough before starting 

weaning. From the NG group, 57.9% started weaning according to patients’ status. (p< 0.05).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variations existed among RCPs when facing weaning failure. (Table 4) Only 7.9% of PG stop 

weaning if there was at least one criterion and 34.9% PG would discuss with the physicians. Among 
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the NG, 47.4% based their action on patients’ condition. (p< 0.05) After failure of weaning trial, 

55.6% of PG and 36.8% NG restarted weaning process within 24 hours. (p=0.05)  

In performing protocol, both groups considered increasing workload on the respiratory therapist 

(p=0.57) and the benefit of shortening the duration of mechanical ventilation. (p=0.43) (Table 5), 

although those in PG thought there was an increase in weaning rate (p=0.03). Regardless the 

presence or absence of a weaning protocol or not, most RCPs believed that performing a weaning 

protocol is necessary, and beneficial to both patients and RCPs..  
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Discussion: 

Weaning refers to the transition from ventilatory support to spontaneous breathing. The overall 
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aim of the weaning process is to enable patients to take up greater ventilatory workload by reducing 

artificial support and this process has been conceptualized into 3 distinct stages, pre-weaning, 

weaning and outcome. The important challenge in the pre-weaning stage is to identify the point 

when the patient is ready for weaning. 

 There are two formal components in performing a weaning protocol. Screening with weaning 

predictors is the first step and followed by weaning attempts. Many weaning predictors have been 

proposed as tools to predict the timing for weaning. Unfortunately, none of these has 100% 

sensitivity and specificity. Meade has also pointed out that all these weaning predictors have no more 

than a modest accuracy in predicting weaning outcome. [12] Ely also points out 30% of patients who 

never satisfied the objectives of screening but are nonetheless free of the ventilator support in the 

end. [13] Hoo has also pointed out that the technique of measurement is variable among RCP not 

only due to unavailability of standards, but also because of variations in different study definitions as 

well as the lack of definite methods in guidelines. [11] Tobin further points out that the standard 

value of weaning parameters could vary due to test-referral bias. [14] Thomason therefore urges 

weaning predictors should be inclusive rather than exclusive. [15] Chao also suggests that standard 

values of weaning predictors be tailored according to the population used. [16]  

In our study, we had found that while considering the standard values of predictors, most RCP 

from the PG could propose a value compatible to current standards. On the other hand, over 50% 

RCPs from the NG thought weaning predictors were useless and started weaning according to 

patients’ condition. Clinical examination is important in daily practice, but is not enough in deciding 

the exact timing in the start of weaning. Stroetz has shown that clinical judgment alone has a positive 

predictive rate of 50% and negative predictive rate of 67% in successful weaning. [17] From our 

survey, we found that without a protocol in practice, standard values for weaning predictors had no 

meaning to the NG, which might explain their wrong judgments in their daily practice and make 

them dependent on orders from physicians for the weaning process.  

We also found that most RCP (43%) thought the patient’s condition was the major base for 

weaning feasibility. Moreover, 33.7% of RCP thought a patient should fulfill all criteria before 

weaning. Scheinhorn’s study points out the most common variance of therapists were steps not 

followed that can be solved best familiarity with the protocol. [7] Weaning protocols are time 

consuming, are not always followed faithfully, require staff training, and vary in efficacy. In our 

survey, 33% PG thought patients’ condition was the most important basis for the start of weaning. 

Ely had pointed out that vigorous reinforcement is important in maintaining protocol compliance. [6]  

Mclean has shown that implementing an adherence program can effectively increase adherence 

[10], while Schriefer has found that the initial compliance of RCP is lower than 40% in the 

introduction phase of weaning protocol. [7] Continuous reinforcement and practice through daily 
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screening of protocol enables RCPs to make better judgments during the weaning process. Ely found 

that after practicing protocol, over 95% of RCP could complete the daily screenings and over 95% 

had a correct interpretation. [6] Overall compliance to follow on spontaneous breathing trial was also 

low initially until 5 months later. Lellouche found computer-driven protocols could shorten the 

duration of mechanical ventilation compared to the standard protocol. [18] This might explain how 

human error could delay the weaning process irrespective of performing a protocol or not. Thus, we 

believe that protocol reinforcement is necessary to reduce human error. 

Recently, several issues had argued that weaning protocol is not better than traditional weaning. 

[19- 21] Krishnan had compared physician and protocol directed weaning process. [19] Through 

their high level of staffing (9.5 physician- hours per bed per day), they reach the conclusion that 

protocol weaning is not necessary since there is no difference in weaning rate, ICU stay and hospital 

mortality. They attribute the lack of difference to their organizational structure. In our survey, most 

RCPs in great Taipei area has to attend to over 10 patients in their duty shift and spend less than 30 

minutes to evaluate feasibility of weaning every patient. Vitacca had found 45% of nursing work 

load needed for caring patients even in a delicate weaning center with 1:2 to 1:4 nurse-patient ratios. 

[22] As such, the circumstance in their working conditions are quite different from Krishnan’s ICU 

due to a high workload.  

We found that most RCPs thought that performing a weaning protocol increased their workload 

even though they also considered that an increased weaning rate was beneficial to patients. It is 

possible that the weaning assessment performed in the NG group was sub- optimal (e.g. with 

variations in overall workload in the units, unfamiliar with weaning predictors and other similar 

factors). After practicing the protocol, there could be less human error and the wrong clinical 

judgments. This is compatible with Hess’s belief that positive outcome of a weaning protocol might 

be the early recognition by the weaning team. [23]  

Through daily screening, most PG re- started weaning within 24 hours after a previous failure. 

Under such conditions, the duration of mechanical ventilation can be shortened even while 

performing protocol. From our survey, there were seldom direct orders from physicians for start of 

weaning which meant that by performing the protocol, the whole weaning process could be 

implemented without interference. This is consistent with Henenman’s conclusion that 

communication and cooperation between multi- disciplinary teams could effectively reduce the 

duration of ventilation. [24] 

 

Conclusion: 
Performing a weaning protocol can give RCPs a better understanding and standardization for 

the start of weaning, and lessen human error and interference from physicians. This will make the 
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weaning process more efficient and subsequently, more beneficial to patients. 
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(FRC) (High-frequency chest wall oscillation)

( )

20

 

 

前言 (Introduction) 
(unassited) (assited)

(Trans-respiratory 

pressure) 1

Flutter (Axcan Pharma,Mnot-Saint-Hilaire,Quebec,Canada2)

Acapella (Smiths Medical, Lodon, United Kingdom3) (Quake, Thayer Madical, Tucson, 

Arizona4)  (Lung Flute, Medical Acoustics, Buffalo, New York5)

intrapulmonary percussive devices

( IPV-1S Universal Percussionator, Percussionaire, Sandpoint,Idaho6; PercussiveNeb, Vortran 

Medical Technology, Sacramento, California7; andIMP2, Breas Medical, Mo¨lnlycke,Sweden8)

(the Vest Airway Clearance System, Hill-Rom, St Paul, Minnesota9; SmartVest, 

Electromed, New Prague, Minnesota10; and in Courage, Respir Tech, St Paul, Minnesota11)

Hayek (Hayek oscillator, Breasy Medical Equipment, London, United Kingdom)

( 1,12

 

Intrapulmonary percussive ventilation IPV

(Inspiratory flow pulses)

High frequency chest wall compression HFCWC

(

)

(FRC) High-frequency chest wall oscillation HFCWO

( )

 

” high-frequency chest 

wall oscillation ” ” high-frequency chest wall compression ” ”

high-frequency chest compression ”
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(AARC)

 

技術的描述 (Description of Technology) 

 

(Intrapulmonary Percussive Ventilation ) 

IPV 1985 Dr. Forrest Bird

(COPD) 13 IPV ”

300~400

(mini-bursts of air)” Percussionaire s Percussionator ( 1) 1.7 Hz 5 Hz

3 15~20

Percussionator  Breas IMP2 1 

6 Hz IPV (PercussiveNeb

P-Neb Percussive Tech HF ) Vortran Medical ( 2)

11 30 Hz  

3 14 cycle

25-40% 10 30cm H2O IMP2 Percussionator
7,8,15 amplitude

pulsatile flow amplitude pressure 

amplitude Flutter  Acapella 16

 

1 Percussionaire Gold Edition IPV-1S 

Universal Percussionator(Courtesy of 

Percussionaire, Sandpoint, Idaho)

2 Vortran PercussiveNeb(Courtesy of 

Vortran Medical Technology, 

Sacramento, California)
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3 ( Reference 14) 

 (High-Frequency Chest Wall Compression ) 

HFCWC

5~20 cm H2O

(Pressure pluses) 12 cm H2O

(vest Airway Clearance 

System) 4 2-25Hz 5

HFCWC 17–57 mL 1.6 L/s

” mini coughs ” 20~30

huff coughs  

Milla HFCWC (Square) (sine)
17 Milla 

(tune)
18  

HFCWF (end-expiratory lung volume)
19  

4 (Courtesy of 

Hill-Rom St Paul,Minnesota) 

5 

 (

Reference 14)
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 (High-Frequency Chest Wall Oscillation)  

HFCWO

( )

Hayek (Hayek oscillator) 6 20 1:6 6:1 -70 cm 

H2O 70 cm H2O ” (sputum mode)”21

T1 T2

T1 10 Hz 1:1 -12 cm H2O 6 cm H2O 3

T2 1 Hz 5:1 -24 cm H2O 12 cm H2O 3  

 

 

 

 

 

 

 

 

 

 

 

6 Hayek ( Reference 

20 ) 

7 Hayek

( Reference 14) 

 (Mechanisms of Action) 
22

- (air-liquid shear forces)

” mini coughs ”

(in vitro)23,24 (in vivo)25

King 25 13 Hz HFCWC 2

 

Scherer26
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OCI (OCI=oscillatory clearance index) f (f= oscillatory 

frequency (Hz) TI (TI=duration of outward 

inspiratory airway wall displacement) TE (TE=duration of 

inward expiratory airway wall displacement) VE-max (VE-max=maximum 

expiratory flow) VI-max (VI-max=maximum inspiratory flow) TI TE

( PercussiveNeb)

OCI 0

(pulsatile inspiratory 

flow) (pulsatile expiratory flow)( 3 5 7)

 (

)  

(radial displacement) -
27 Forrest Bird IPV

PercussiveNeb ( 8 Ravez 28

10 7 IPV

technetium-labeled microspheres IPV

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. (A)

(B) ( Vortran Percussive Neb ) 
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King 29 3 Hz 16 Hz
30 1 Hz 8 Hz

Tomkiewicz 31 22 Hz 30 Dasgupta 
32 HFCWC rhDNase dornase alfa

 
22 HFCWC (ciliary beating)

11~15Hz

 

 

支持高頻氣道清潔的實證 

(Evidence Supporting High-Frequency Assisted Airway Clearance) 

 (Intrapulmonary Percussive Ventilation)  

IPV 1994 Natale 33

9 7-40 Shwachman scores

IPV Percussionator albuterol (SVN) 

albuterol ( CPT)

Natale IPV CPT  

Toussaint 34

IPV  

2005 Reardon 35

Percussionator (incentive spirometry) IPV

IPV

3  

Percussionator Vargas 36 COPD (CPT)

IPV 17 6

IPV 16  

IPV CPT Clini 37

IPV PaO2/FIO2 (ratio)

 

Antonaglia 38 IPV COPD PaO2/FIO2

IPV (noninvasive ventilation)

 

Varekojis 39 24 IPV(Percussionator) HFCWC
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CPT IPV HFCWC CPT IPV

HFCWC CPT CPT  

2002 IPV(Percussionator) CPT

(atelectasis) 40 14 ( 7 14 )

CPT IPV IPV

(static compliance) 2006

Tsuruta 41 IPV (compression atelectasis)

IPV PaO2/FIO2
 

Percussionator

Reychler 42 IPV (amikacin) SVN

14% IPV SVN IPV
43 Percussionator (MMAD)

SVN (0.2 m vs 1.9 m) IPV (fine-particle fraction)(16.2% vs 

67.5%)( Percussionator SVN

) IPV 99m 

(technetium-99m diethylenetriaminepenta-acetic acid)

IPV SVN IPV SVN Reychler
43 Percussionator IPV  

PercussiveNeb Marks

Percussive-Tech HF CPT 44 Percussive-Tech HF

Flutter
45  

 

High-Frequency Chest Wall Compression (HFCWC) 

1983 King 29 HFCWC

13Hz 340% 8

Warwick Hansen HFCWC 26

3 3

6 5 30 (FVC)

(FEV1)  

HFCWC

( ) 47,48 ( ) 49-51

HFCWC
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(American College of Chest Physicians clinical practice guidelines)  

 

CPT B I
52

 

Ohnsorg53

23 HFCWC 49% Whitman

80% HFCWC 51

CPT54.55 39

(ALS)

(Forced vital capacity) 56  

 

 (High-Frequency Chest Wall Oscillation) 

Hayek oscillator 1980 57-59

COPD 60 Hayek oscillator

HFCWO
21 HFCWO

(active cycle of breathing techniques)  

 

高頻氣道分泌物清潔技術的適應症和禁忌症 

(Indications and Contraindications for High-Frequency Assisted Airway Clearance ) 
 

 1  

Hill-Rom

(AARC)
61 ( )

9  
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9 . HFCWC= PEP=  

 

結論 (Summary) 
2001 Dean Hess ” ” ”

.... ” 62 (

)  
52 Cochrane  
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CPT

63  

 

Hess 1 HFCWC 8 IPV (

) Cochrane 3

HFCWC HFCWO

CPT acoustic percussion HFCWC

IPV  

 

 IPV CPT  

 HFCWC CPT  

 HFCWO  

 

( ) 64,65

66  

AARC 2005 67

2000~2005 3% Ohio 2004 2006

2006

16.4% 9.4%68
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Percussionaire 
IPV-IS Universsal 
Percussionator 
(

AARC CPGs
) 

 

 
” ”

 

 

 (vesicular 
peristalsis) ”

”
”

”
” 

  

Vortran percussive 
NEV  

         
             
   

  
/  
 

 
 

      

 

 
 

 

Breas IMP2 (Pulmonary 
recruitment) 

 
 
 

 

  

Hill-Rom Vest 
Airway Clearance 
System 

AARC CPGs
 

 

 

 

>20mmHg
 

 
 

 
 

 
 

 

 

 
 

高頻輔助型氣道清潔 



70

 

 

    

Hill-Rom Vest Airway 
Clearance System 
( ) 

-
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

AARC CPGs =American Association for Respiratory Care Clinical Practice Guidelines*These are directly from the devices’ 

user guides 
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