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(The Role of Ventilator Graphics When Setting Dual-Control Modes) 
Respir Care 2005;50(2):187–201. 

1 1 2,3 
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833 123   

E-mail tumay@adm.cgmh.org.tw 

07-7317123 2649 

 

(Introduction) 

(Dual-Control Ventilation) 

1.   

(Volume Assured Pressure Support and Pressure Augmentation) 

2.  

(Volume-Support Ventilation and Variable Pressure Support) 

3.   

(Dual-Control, Breath-to-Breath, Pressure-Limited, Time-Cycled 

Ventilation) 

4. /  

(Automode and Variable Pressure Support/Variable Pressure Control) 

(Summary) 

   

(dual-Control) ( )

( )

設置雙重控制模式時呼吸圖形的作用
The Role of Ventilator Graphics When Setting Dual-Control Modes

專題報告
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(dual-control modes DC 

-mode) (waveforms)

dual-control dual-control

(pressure control)

(low-tidal volume strategies)  

 

Key words (dual-Control Ventilation) (mechanical 

ventilation) (waveforms) 

 ( Introduction) 

(mechanical ventilation) (closed-loop control)

1-8

 

DC-modes (breath-delivery types)

2-7 (DC-modes)

(pressure-control) (pressure-limited)

(effort)

DC-mode (trigger) (cycle)

DC-mode DC-mode

( ) ( ) (ASV adaptive 

support ventilation) dual-control pressure-limited

time-cycled pressure-limited flow-cycled

(I/E ratio)  

 (Dual-Control Ventilation) 

Dual-control

(volume target) (dual-control 

within-a-breath or intrabreath) (dual-control breath-to 

breath or interbreath) 2-4

設置雙重控制模式時呼吸圖形的作用
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(VAPS Volume Assured 

Pressure Support ) (PA Pressure Augmentation )

(pressure support) (pressure control)

(feedback loop)

 

 

1.  (Volume Assured Pressure Support and 

Pressure Augmentation) 

(dual-control within-a-breath )

(V  E) (VT )

(VAPS ; Bird 8400Sti  T-bird ) (PA Bear 1000 

 Avea )

(minimum guaranteed VT ) VAPS

VAPS (Pressure 

Support ;PS) : VAPS PS

VT (delivered VT) ( set VT )  PS

VC VT)  

PS PS

VAPS PS

(plateau pressure)

 (auto-PEEP)  

VAPS PA ( ) ( )

PS

PS

(delivered VT) ( VAPS set VT )

! delivered VT ( : )

( )

設置雙重控制模式時呼吸圖形的作用
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DC- Mode

 

 

 

 

 

 

 

 

 

 

 

 

 
1 VAPS A

B

C
D VAPS

Paw =

 

(delivered VT) (minimum set 

VT ) ( 1) delivered VT set VT

PS PS (pressure-limited

(flow-cycled Viasys (peak flow) 25%

(effort)

(cycle criteria)

!

(exhaled VT) VAPS

PS (secondary cycle)
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3 (automatically time-cycled)

     

VAPS

(interbreath (intrabreath

PS  

VAPS PA

PS

 

2 VAPS ( ) 2

PEEP  

 

 

 

 

 

 

 

 
 

2 VAPS/PA Paw
40 mL/cm H2O  5 cm H2O/L/s 20 mL/cm H2O 5 
cmH2O/L/s 20 mL/cm H2O  20 cm H2O/L/s

VT= )
 

3 VAPS PS

(effort

Neil 

設置雙重控制模式時呼吸圖形的作用
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MacIntyre (back porch)

 

4 

(continuous mandatory ventilation

( )

VAPS

VAPS (effort (impedance  

VAPS Amto et al 9-11

VAPS

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  (Volume support ventilation and available 

pressure support) 

3 VAPS
VAPS

Paw =  V=

4

VAPS

Paw =  V=
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(VSV Siemens 300 and Servo i ) (AP

 Cardiopulmonary Corporation’s Venturi )

PSV (pressure support ventilation)

PSV (time-cycled)

(flow-cycled)

(time-cycled /

PS (closed-loop control)

PSV (VSV) PSV

PS

Siemens 300 VSV  5 cm H2O PS (test breath)

(

) ( )

75% PS

PS 3 cm H2O PEEP

 0 cm H2O 5 cm H2O PS

5%

(total cycle time) 80%

500 ml 15 /

7.5 L/min 15 /min

150 %  

PS

auto-PEEP PSV

- (neural-mechanical asynchrony) 12-14

PS COPD PSV

(air-trapping) auto-PEEP

(missed trigger efforts) VSV

auto-PEEP 

VSV air-trapping

(patient-ventilator asynchrony)

PS air-trapping

設置雙重控制模式時呼吸圖形的作用
The Role of Ventilator Graphics When Setting Dual-Control Modes
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VSV  

(hyperpnea) (demand)

 

VAPS VSV 15-16 Sottiaux 3

VSV 15

auto-PEEP VSV

auto-PEEP

PS

PEEP 5 cmH2O VSV 50 ml/cmH2O

12 cmH2O 600 ml PEEP

10 cmH2O (5 cmH2O auto-PEEP) 7 cmH2O

350 ml (7 cmH2O X 50 ml/cmH2O) VSV 

 auto-PEEP auto-PEEP

(missed efforts ( 5)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Sottiaux VSV (missed triggers)

5

0.5L 10 / -
-

35 /
7 / /

1:5
0.7L ) 
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15 VSV

VSV

(set frequency X target Vt )

150% Sottiaux 6 7 Siemens 

300 PS (flow-termination (5%)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3.  (Dual-Control, 

Breath-to-Breath, Pressure-Limited, Time-Cycled Ventilation) 

(Dual-Control, 

Breath-to-Breath, Pressure-Limited, Time-Cycled Ventilation) Siemens 300

“  (Pressure-Regulated Volume Control ;PRVC)” Hamiton 

Galileo “  (Adaptive Pressure Ventilation; ASV) ”  Dra¨ger Evita 4 

“ (autoflow)” Pueritam Bennett 840 “VCV+”

Cardiopulmonary Corporation Venturi “ (Variable Pressure 

6 1
2

) 

7
0.5L

12 /
49 /

1 2-4
From Reference.15) 

設置雙重控制模式時呼吸圖形的作用
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Control ;VPC)“

(pressure-control ventilation; PCV) /

(pressure limit)  

Pressure-Limited, Time-Cycled 

Ventilation

(interbreath) (negative-feedback controller)

(exhaled VT )

(runaway

Siemens 300

PRVC (CMV)

(CMV) (SIMV) SIMV

(mandatory breaths

Siemens 300

(flow sensor Hamilton Galileo

(actual VT)

 

(Pressure-Limited, Time-Cycled 

Ventilation)

17-22

( ) 

8

400 ml Dra¨ger Evita 4 Autoflow

13 14

(test breath  400 ml

3 7
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8 400ml Autoflow  

 

9 13 9 Autoflow

 (test lung) 40 cmH2O 20 

cmH2O 50%

4 breath-to-breath

10 50%

600 ml 2

600 ml  

 

 

 

 

 

 

 

 

 

 

  
9 600ml  
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10 600ml

 

 

11 Autoflow

600 ml 4

 

 

 

 

 

 

 

 

 

 

11
 

 

12 5 (effort)

600 ml

670 ml
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600 ml  

 

 

 

 

 

 

 

 

 

 

 

13  

 

13 ( ) 8

3

( 14)  

 
 

14  
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14 (SIMV)

 

 

 

 

 

 

 

 

 

 

 
 

15 650ml 

 

(effort

15 650 ml

 

16  
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16

( 500 ml)

auto-PEEP

(air-trapping) 

air-trapping  

17
550ml 1000ml  

 

17

SIMV 550 ml PEEP 12 cmH2O 5 cmH2O 

(>PEEP) ( 1 3)

(effort) (VT) (target VT)

(PIP) PEEP 8 cmH2O

(P0.1) 7.2 cmH2O ARDS

(low-VT strategy)

low-VT strategy (fentanyl (propofol
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18

 

 

18

P0.1 3.1 cm H2O auto-PEEP

air-trapping

500 ml 30 450 ml 750 ml

(patient activity)

 

19 3  
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20 2
500ml 150ml  

 

19 20

19 400 ml 7 5 cmH2O 

PEEP PEEP 

20

500 ml (P0.1 4.5 cm H2O)

2 570 ml 350-630ml

2 (1) -

(2)  

 

4. /  (Automode and Variable 

Pressure Support/Variable Pressure Control) 

 

Siemens 300A (Automode) cardioplumonary system 

Venturi / (Variable Pressure 

Support/Variable Pressure Control) (PC)

(automated weaning) (PS)

PS Automode

(VS; volume-support) (PRVC; pressure-regulated 

設置雙重控制模式時呼吸圖形的作用
The Role of Ventilator Graphics When Setting Dual-Control Modes
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volume control) ( paralyze )

PRVC (mandatory) (time-triggered)

(pressure-limited) (time-cycled)

(desired VT)

VS 12 ( 8 5 ) 

PRVC 23,24 PRVC VS Automode

PC PS (VC ; volume-control) VS VC VS

VS VC (pause pressure)

 ( PIP-PEEP) X 50% + PEEP 

time-cycle flow-cycle

(acute lung injury)

Automode pressure-limited time-cycled

pressure-limited flow-cycled (breath type)
23,24 

Summary 
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”

” ” ”

 

?” ”

” ”

 

” ”

 (pMDI)  (dry powder inhaler) 

 (nebulizer) 
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Sam Giordano, MBA, RRT, FAARC 

 

 (American Association for Respiratory Care, AARC) 

 

 

 /  

 CRCE CRCER  

 / CRCE  

 

24

(www.AARC.org). 

 

CRCE / /

http://www.AARC.org/go/adu 

 

 

 /  

 /  
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1.  

2.  (nebulizer)  (pressurized metered-dose 

inhalers;pMDIs)  (dry powder inhalers;DPIs)

 

3.  

4. 

 

5.    

6.  (jet nebulizer)  (mesh nebulizer)  

(ultrasonic nebulizer)  

7. 

 

8.    

9.  (metered-dose inhalers)  

10.  

1. 11 HFA CFC  

11. pMDI     

12. (priming)  

13.  (h lding chamber)  (spacer)(

)  

14. holding chamber spacer  

15.  

16.  

17. DPI  

18. DPI  

19. holding chamber/spacer

 

20. pMDIs DPIs  

21.  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅠ
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22.  

23.  

24.  

25.  

26.  

27.    

 

CDC (Centers for Disease Control and Prevention) 

CDER (Center for Drug Evaluation and Research) 

CDRH (Center for Devices and Radiological Health) 

CF    (cystic fibrosis) 

CHC   (chlorofluorocarbon) 

DPI     (dry-powder inhaler) 

FDA  (U.S. Food and Drug Administration) 

FPF   (fine-particle fraction) 

GSD   (Geometric Standard Deviation) 

HFA   (hydrofluoroalkane) 

IC     (Infection Control) 

MMAD  (mass median aerodynamic diameter) 

MMD  (mass median diameter) 

pMDI   (pressurized meter-dose inhaler) 

SPAG   (small particle aerosol generator) 

SVN   (small-volume nebulizer)  

VHC  (valved holding chamber) 

 

” ”

( pMDI) (pMDI DPI) 1 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅠ
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(aerosol) (SVN) (pMDI)

(DPI)  

(aerosol deposition)   

(aerosol generator)  

(aerosol output)  

(aerosol therapy)  

(chlorofluorocarbon CFC) pMDIs 

(freon) ( )  

(dead volume) (residual volume)

 

(diffusion) 3 m ( )  

(dry-powder inhaler)

   

(emmited dose)  

(fine-particle fraction;FPF) 1-5 m

 

(heterodisperse)                    

(hydrofluoroalkane;HFA) pMDI 

CFCs   

(inhaled dose)  

(inhaled mass)  

(inhaler)  

(inertial impaction) 5 m  

(gravitational sedimentation gravitational settling )

 

(geometric standard deviation GSD)
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(mass median aerodynamic diameter; MMAD)

(cascade impactor)  

(monodisperse)  

(nebulizer)  

(plume) pMDI  

(pressurized metered-dose inhaler; pMDI)

pMDI  

(respirable mass)  

(residual volume or dead volume)

 

(spacer) pMDI

  

(valved holding chamber)

           

 

:  (inertial Impaction)  

(gravitational settling; sedimentation)  (diffusion)

1 m

10 m /

5-10 m 1-5 m

 

3 m

6 m 1

m

1-5 m 5-10 m  

 (heterodisperse; 

polydiperse) monodisperse
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mass median diameter (MMD)

50% MMD 50% MMD MMD

mass median aerodynamic diameter MMAD MMAD

 

10-15 m 5-10 m

1-5 m 2 

 

 

 

 

 

 

 

 

 

 

   

 

(From Reference 2, with permission)  

 

 (small volume nebulizer; 

SVN)  (pressurized metered-dose inhaler; pMDI)  

(dry powde  inhaler;DPI)  

 (SVN)

 

 (pMDI)

 holding chambers

spacers  
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 (DPI)

    

? 

1-50
3-7

pMDI  (actuation or puffs) 

200  (micrograms; g) 20-40 g

2

/  

 

 

 

 

 

 

 

 

 

 

 

    
pMD  
SV DP  
(Modified, with permission, from Reference 1 and Reference 7) 

 

 (

; nominal dose) 

pMDIs albuterol pMDI  

(actuation) 200 g 2.5  (mg)

pMDI 12 SVN pMDI
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1  (pMDI)  (SVN)  (

)  (Modified, with permission, from Reference 1) 

 pMDI  SVN  

Albuterol 0.2 mg (200 g) 2.5 mg 

Ipratropium 0.04 mg(40 g) 0.5 mg 

Cromolyn 2 mg 20 mg 

Levalbuterol 0.045 mg-0.09 mg 0.31 mg-1.25 mg 

 

pMDIs

pMDI DPI
8 SVN pMDI

SVN  

pMDI HFA-beclomethasone dipropionate (QVARTM, Teva 

Pharmaceuticals, North Wales, PA) 40~50%

HFA (hydrofluoroalkane) CFC (chlorofluorocarbon) 9

Respimat® (Boehringer Ingelheim Pharmaceuticals, 

Ridgefield, CT) 40% 10

 

 

 ( 2)
11 

3 terbutaline 2-  (agonists)

FEV1  
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2 (Modified, with 

permission, from Reference 1) 

 
  
  
  
  ( ) 

 
  

 

 
  
  ( ) 

 
 MDI  
  
  

 

 

 

 

     
 

 

 

 

 

 
 

3 terbutaline FEV1 pMDI
 (From Reference 6, with 

permission) 
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/
12,13  

13-15

  
16-18 

13,16,18,19

20-25

 

 

  

26 27-29

 

30-32 
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( )

3

 (FDA) pMDIs

CFC pMDI

HFA HFA-pMDI ( pMDI-levalbuterol) DPIs  

( formoterol, tiotropium, mometasone)  
 

3 2005 CFC-chloroflurocarbon; 

HFA-hydrofluroalkane; pMDI-metered dose inhaler; SVN-small volume nebulizer; 

DPI-dry powder inhaler. 

 www.drugstore.com. 
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 (Small Volume Nebulizer; SVN) 

(SVNs)

 

 

  

 

4  
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 5-25  

  

  

  

  

  

  

 (Pneumatic jet nebulizer)  

(FDA)

(Center for Devices and Radiological Health; CDRH)

 

FDA (Center for Drug Evaluation and 

Research;CDER) (

SVN) 6-12%

( 5)

” ”

 

( 6)

7  

 

 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅠ



57○○

5 ( Modified, with permission, from 

Reference 1) 

  

  

(acetylcysteine)  

Budesonide (Pulmicort Respules®)  

Tobramycin (TOBI®) Pari LC® 

Dornase alfa (Pulmozyme®) Hudson T Up-draft II, Marquest Acorn II®, 

 Pari LC® , Durable Sidestream®, Pari BabyTM

Pentamadine(NebuPent) Marquest Respirgard II 

Ribavirin (Virazole®) Small Particle Aerosol Generator 

Iloprost(Ventavis®) ProDose  I-neb® 

6  

50- 100

100- 250

/horn nebulizer 200- 1,200

750- 2,000

7  

( 1-7 ) 1- 3

(1-3 ) 4- 15

(1-3 ) 10- 12

4- 20

4- 6

( ) 1- 5

(3-12 ) 100- 250

(3-12 ) 40- 150
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 (baffle) 8

 

 

8 (Modified, with  

permission, form Reference 1) 

  

  

  

  

  

  

  

  
  

 

1,33,34     

2 8 L/min

50psi 6-8L /min
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13psi

 

2mL

4-5mL 1,34 

0.5

2.0 mL  

(heliox)

50%  

1.5 2

 

 

 

 

 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅠ



60 Volume 22 Number 2 October 2011

 

(For )

 

 

                

          

  

    

               

  

 

 

 

 

 

 

 

                                               

                                 

                                 

( ) 

 

                  

(02) 8228-7701 27
      

  Email copyright@airiti.com
 

 

 

著作權讓與書
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證書補換辦法
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證書補換辦法個人會員申請書
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