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A B 4em npobnema?

Pa3sHble nmeHa pexnmoB «CMV»
1. «Controlled mandatory

ventilation» («CMVy) 13. «Volume control assist control»
2. «Continuous mechanical 14. «VVolume cycled assist
ventilation» («CMV») control» («VC-CMV»)
3. «Controlled mechanical 15. «Ventilation + patient trigger»
ventilation» («CMV>) 16. «Assist/control +pressure
4. «Control mode» control»
5. «Continuous mandatory ventilation 17. «Pressure controlled
+ assist» ventilation» («PCV»)
6. «Assist control» («AC») 18. «Pressure controlled ventilation +
7. «Assist/control» («A/C») assist»
8. «Assist-control ventilation» («<ACV») 19. «Pressure control» («PC»)
(«A-C») 20. «Pressure control assist control»
6 whasisE nadhenies 21. «Time qycled asg_st control»
ventilation» («AMVy) 22. «Intermittent positive pressure
10. «Assist control mechanical ventilationy («IPPVy)
ventilation» Ecnun noctaparbcs, MOXHO HanTH
11. «VVolume controlled eLle BapuaHThblI.

ventilation» («VCV»)
12. «VVolume control» («VC»)
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PasHble nmeHa pexnmoB «CMV»

| A o
1. «Controlled mandatory 12. «\Volume contro! a :s st control»

ventilation» («CMV») 13. «Volume qycilod a58iSt

2. «Continuous mechanical control» f«/&-CMV»)
ventilationy» («CMV») 14. «Vertlation + patient trigger»

3. «Controlled mechanical 15. (¢As eist/control +pressure
ventilation» («CMV») cuntrol»

4. «Control mode» 16. «Pressure controlled

5. «Continuous mandatory ven{d<tion veniletions, («PC/u) e
+ assist» 17. «Pressure controlled ventilation +

6. «Assist controly («A0) assist»

5 «A st/cont ,)i <’«/-\/C>l 18. «Pressure control» («PC»)

- SS!S COTRINLE ) ).)) 19. «Pressure control assist control»
8. «Assist-Coritror ventilation» («ACV») 20. «Time cycled assist control»

(«.A.-C-; ) | 21. «Intermittent positive pressure
9. ASsisted mechanical ventilationy («IPPVy)

ventilation» («<AMV») 5
10. «Vol I Ecnu noctapartbCs, MOXHO HanTu
. «\Volume controlled eLIé BAPUAHTSI.

ventilation» («VCV»)
11. «Volume control» («VC»)
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* Ha annapartax Evita-4 n Evita-XL
donpmbl Drager wectb pa3sHbiX
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Intensive Care Med (2008) 34:1766-1773
DOI 10.1007/s00134-008-1216-3

L.ouise Rose
Martyn Hawkins

Airway pressure release ventilation
and biphasic positive airway pressure:
a systematic review of definitional criteria

Clarity of definitional criteria may assist in the clinical
understanding and application of these modes. The aim
of this paper is to identify the criteria that define and
distinguish APRV and BIPAP within existing scientific
literature.

Analyses

Continuous variables describing mode characteristics
from experimental studies were summarized as mean and

Table 1 Ventilator mode characteristics

APRV BIPAP PCV (CMV) PCV (IMV) PCV (AC) PSV

Control variable Pressure Pressure  Pressure Pressure Pressure Pressure
Phase variables

Trigger Time/pressure  Time Time Time Time Flow/pressure (patient triggered)

Limit Pressure Pressure  Pressure Pressure Pressure Pressure

Cycle Time Time Time Time Time Flow
Breath types

Mandatory breaths® Yes Yes Yes Yes Yes No

Assisted breaths” No No® No No* Yes Yes

Spontaneous breaths® Yes Yes No Yes Yes Yes

Active expiratory valve] Yes Yes No No No No

APRV airway pressure release ventilation, B/PAP biphasic positive
airway pressure, PCV pressure-controlled ventilation, CMV con-
trolled mechanical ventilation, /MV intermittent mandatory
ventilation, AC assist control, PSV pressure support ventilation

* Mandatory breath: machine triggering and/or cycling of the
breath

® Assisted breath: patient triggers and cycles the breath but the
ventilator also does some work

¢ Exception would be the addition of pressure support available
with Bilevel ventilation (Puritan Bennett, Pleasanton, CA)

¢ Breaths are assisted if pressure support is applied between
mandatory breaths

¢ Spontaneous breath: breath in which the patient determines both
the timing and size
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Tartyn Hawkins i - e -
and biphasic positive airway pressure:
a systematic review of definitional criteria

Clarty of definitional criteria may assist in the clinical
understanding and application of these modes. The aim
of this paper 1s to 1dentify the criteria that define and
distinguish APRV and BIPAP within existing scientific
literature.

Mandatory breaths® Yes Yes Yes Yes Yes No
Assisted breaths” No No® No No* Yes Yes
Spontaneous breaths® Yes Yes No Yes Yes Yes
Active expiratory valve  Yes Yes No No No No

APRV airway pressure release ventilation, B/PAP biphasic positive
airway pressure, PCV pressure-controlled ventilation, CMV con-
trolled mechanical ventilation, /MV intermittent mandatory
ventilation, AC assist control, PSV pressure support ventilation

* Mandatory breath: machine triggering and/or cycling of the
breath

® Assisted breath: patient triggers and cycles the breath but the
ventilator also does some work

¢ Exception would be the addition of pressure support available
with Bilevel ventilation (Puritan Bennett, Pleasanton, CA)

¢ Breaths are assisted if pressure support is applied between
mandatory breaths

¢ Spontaneous breath: breath in which the patient determines both
the timing and size
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Airway pressure release ventilation
and biphasic positive airway pressure:
a systematic review of definitional criteria

AcHoCTb onpeaensarLLnUX KpUTepmes

NOMOXET MOHATb U UCNOMb30BaTh 3TU PEXUMBI.
Llenb aTon ctatbh AaTb KpUTEPUN,
NO3BONAKOLLME MOHATL OTNNYME
pexumoB APRV u BIPAP ot
apyrux pexkxumon BJ1 onuckiBaeMbiX
B COBpemeHHof/’l Hay4YHOW nuTepartype.
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distinguish APRV and BIPAP wi
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Table 1 Ventilator mode characteristics ‘ 3} C le

APRV

ontrol variable Pressure B re at I l t e S
hase variables

Trigger Time4l¥=s

Limit Px re

| Mandatory breaths

Mandatory brcatgls“ Yes
Assisted breaths No

Spontaneous breaths® Yes A

Active expiratory valve] Yes S Sl S e rea S

APRV airway pressure release ventilatior e
airway pressure, PCV pressure-controll

trolled mechanical ventilation, MV S O ntane Ou S b re ath S
ventilation, AC assist control, PSV press

Mandatory breath: machine triggeri
breath

L L]
® Assisted breath: patient triggers and ACtl s} e e x lrator ‘} al ‘/ e
ventilator also does some work
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Table 5-10 A selection of modes named by manufacturers classified using the tax-
onomy built from the 10 aphorisms

Control Breath Targeting Example Modes
Variable | Sequence Scheme

Yolume
Control

Pressure
Control

Pressure
Control

CMV

Csv

SetPoint

Dual
Adaptive
SetPoint
Dual
Adaptive

SetPoint
Adaptive
SetPoint
Adaptive

Optimal
SetPoint
Dual

Servo

Adaptive
Intelligent

Volume Control, VC-A/C, CMV, (S)CMY,
Assist/Control

CMY + Pressure Limited
Adaptive Flow
SIMV, VC-SIMV
SIMY + Pressure Limited

AutoMode (VC-VS), Mandatory Minute
Volume

Pressure Control, PC-A/C, AC PCV, HFO,
HFJY

Pressure Regulated Volume Control,
VC+A/C, CMV+AutoFlow

Airway Pressure Release Ventilation SIMY
PCV, BiLevel, PiPAP S/T, DuoPAP, PCV+
VC + SIMV, YV V + SIMV, SIMY + AutoFlow,
Automode (PRVC-VS)

Adaptive Support Ventilation

CPAP, Pressure Support

Volume Assured Pressure Support

Proportional Assist Ventilation, Automatic
Tube Compensation

Volume Support
SmartCare, Adaptive Support Ventilation

VC = volume control; PC = pressure controf, CMV - continuous mandatory ventilation; IMV — intermittent
mandatory ventilation; CSV = continuows spontaneous ventilation.
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HUH HE#POXHPYPIUH UM. AKAJEMHKA H. H. Byp/igHko PAMH

Llenb 3TOM KHUIU, — paccKka3aTb, Kak HaLuun
KOmnneru, Bpadyn-peaHnmMaTtorsioru, BO BCEM
MuUpe 4oroBopununchb KnaccudunumpoBaTtb
pexumbl MBJ1. ABTOpoM Knaccudgmkaumm
apnsieTcda npodeccop KnnBneHackoro
yHuBepcuteta Pooept YaTtoypH (Robert L.
Chatburn).

AC.Torsaes H.A. CABHH

JTa Knaccudukaumsa pexmmoB UBJ1 yTBepxaeHa Ha cornacutesibHou
KkoHcdepeHunn no annapatam MBJ1 (Consensus statement on the essentials of
mechanical ventilators) AmMepukaHckon accouuaumm nNo pecnupaTopHoun
Tepanun n onyonukoBaHa B 2001 roay B 46 Tome XxypHana «Respiratory Care»
Ha cTp. 604-621 noa 3aronoBkoM «A new system for understanding modes of
mechanical ventilation».




Pexxum NBJ1,-....7

Habop napameTpos,

onpeaengarLmnx
B3anMoOdencTBue nauneHTa
n annaparta VBJ1




Kakne napametpbl onmcbiBatoT pexmum NBJ17?

e Criocob ynpaBneHuns
— VC, PC, DC

» Oa30BbLIE MEPEMEHHbIE
— trigger, limit, cycle, PEEP

e CornacoBaHue BOOXOB
— CMV, CSV, IMV



Kakne napamMeTpbl onncbiBatoT pexmnm MBJIT?

» Cnocob ynpaBneHus
- VC, PC, DC

* Pa30Bble NeEpPEMEHHbIE
— trigger, limit, cycle

e CornacoBaHue BOOXOB
— CMV, CSV, IMV



AABINEHMUE




e Yt0 3HaAYuUT «control»?

* B nepeBode C aHrnmMuckoro «control»
O3Ha4yaeT He KOHTPOb, a ynpaBrieHue.

« «control variable» ynpaBnsemMbiv napameTp
Mnun ynpasrgemMas nepemMeHHas

1. Volume controlled ventilation (VCV)
2. Pressure controlled ventilation (PCV)
3. Dual controlled ventilation



OB BEM j ~ norok

AABJIEHUE

Volume controlled ventilation (VCV) —
— YnpaBfieHne no 00LEMY.

[py KaXAOM BAOXE annapar AOCTaBAgeT
npeanucaHHbIN gblXaTenbHbI 00 bEM

NPYXWHa

MeXa

K NauyneHTy




OBbEM }
AABJIEHUE

Ob6beguHeHe NOHATUN

Volume controlled ventilation (VCV) — YnpaBneHue no

00BLEMY
"

Flow controlled ventilation (FCV) — YnpaBrieHue NOTOKOM

= X
ObLEM — Npon3BedEHNE NOTOKA HAa BPEMS BOOXa

[1OTOK — CKOPOCTb M3MEHEHUA OOBLEMA



Ob0bLeanHeHe NOHATUMN

YnpaBrieHue no obLemy u
YnpaBneHue nNoTOKOM

v
v
v
v
¥

[MacxanbHble anua Pabepxe



Cnocob ynpaeneHna —

S Volume — control

Volume/Flow Control Volume/Flow Control
OB BLEAUNHEHUE NMOHATUA VT =\./°Ti

] _ ] P
Pressure | Paw — :/ aw

Volume

Vr=V-Ti

FIOW 0: Time (s)

Time (s)
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v

AABJIEHUE

OBbEM

Pressure controlled ventilation
(PCV unun PC) —

— YnpaBrnieHue gaBrieHneM BOoxa

[lpy BOoxe gaBrieHne B KOHTYpe annapata VIBJ1 nogHnmaeTca oo
3aaHHOro YpoOBHS




Volume/Flow Control

Inspiration

20

Pressure

Expiration

Paw —

Volume

Time (s)

Pressure Control

Inspiration

Expiration

Paw —

Time (s)
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Criocob yrnpaBrneHnd

» [loTOK
= O0bLem
= JlaBneHue




Criocob yrnpaBrneHnd

Lilenu U cpeacTBa

» [loTOK
= O0bLem
= JlaBneHue




Criocob yrnpaBrneHnd

= [loTOK
= O0obLem
= JlaBrieHue




Criocob yrnpaBrneHnd

= [loTOK

= O6tbe
oo | = = U




Criocob yrnpaBrneHnd

=s[]lOTOK

= ObOBLEM
= JlaBneHue




Criocob yrnpaBrneHnd

CTlorox] — cpeAcTao
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MNOCTOAHHbLIUN MOTOK




Cnocob ynpaeneHng-PCV

Llenb - 3aaaHHOe AaBneHue

[loTOK - cpencTBO




Kak MeHsieTCcA NOTOK npwu

3anornHeHuu oosLema?

...eCInv aoaBrieHue NoCTOSAHHO




NMoTtok




Volume/Flow Control

20

Pressure

Volume

Inspiration

Expiration

Paw —

Time (s)

Pressure Control

Inspiration

Expiration

I_Daw —

Time (s)
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Crnocob ynpaBrneHua —
Dual — control

B npuHuune
HEeBO3MOXEH,

HO
cyllecTBYeT.




Crnocob ynpaBneHnsa —
Dual — control

B npuHUMne HeBO3MOXEH,
HO CYLLEeCTBYET.

YnpaBnAaTb gaBrieHUeM u o0 beMOM
OOHOBPEMEHHO Herib35l, HO MOXHO
yrnpaBndaqa gaBrieHUWeM 4OCTaBUTb

LerieBou AbliXaTesibHbIN 00BLEM



Mbl Ha3Banu Tpu cnocoba ynpaBneHns BAOXOM

* [lo 0OBLEMY
Volume controlled ventilation (VCV)

e [lo paBrieHuto

Pressure controlled ventilation
(PCV)




Control variable

Phase variables

rigeer Control variable

Cycle

s bt YnpaBndemMmbin napameTp

Assisted breaths®

Spontaneous breaths®
Active expiratory valve

lapamMeTp C NOMOLLLIO KOTOPOro annapar
MBJ1 ynpaendet Booxom

1159 Volume controlled ventilation

-3TO OOBLEM UIIN NMOTOK YMHOXEHHbIV Ha
BpeM4

1149 Pressure controlled ventilation
- 3TO AaBJIEHNE
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