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Brief to IHE on Ventilator on Ventilator Nomenclature and Semantics May 16, 2012 Steven Dain MD, FRCPC Chair, ISO TC121, SC 4 Anesthesia and Respiratory Equipment Nomenclature and Semantics Note to Reader: This brief was prepared by Steven Dain summarizing the current work by members of ISO TC 121 SC4 and the IHE Patient Care Devices Ventilator Rosetta Terminology Committee. This information is still in committee working draft stage and will be discussed at an upcoming ISO meeting in Kyoto, Japan in June 2012. Background: The ventilation modes of modern microprocessor controlled mechanical ventilator are not well understood by many healthcare providers. Over the years, the terminology and the way it has been used (semantics) has been muddled by the inability to describe some of the more complex ways to ventilate patients using terminology that has been around since the advent of mechanical ventilation. To further compound the difficulties in understanding this complex area, ventilator manufacturers have “invented” new proprietary terms to describe some of these new ways to ventilate patients, and some have used existing terms that have different definitions in different situations. This has led to patient safety issues, as ventilator orders for one model of ventilator, may be quite different to get the same result on a different ventilator. Recognizing these difficulties, ISO Technical Committee (TC) 121 Subcommittee (SC) 4 was requested to develop a new set of terminology and semantics for patient ventilation. In order to harmonize the terms over several applications for clinical care research and incident reporting, this work has been done with the cooperation and assistance of IHE RTM Ventilators, ISO TC 215, Working group 7 Devices, IHTSDO SNOMED CT Anesthesia Special Interest Group (SIG), HL7 Anesthesia SIG, ISO TC 121 SC 3 Breathing Machines and ventilator manufacturers. In developing this new terminology, we went back to first principles and looked at this problem in a systems engineering approach avoiding the use of terminology that has become problematic. Definitons: The following minimal set of definitions is provided to aid in the explanation. breath (physiologic) event that starts with an increase in the volume of gas in the lungs resulting from an inwards gas flow of gas though the airway (inspiration)



and followed by a paired decrease in volume resulting from an outward flow (exhalation) breath-type: object class that describes the elevated pressure/time pattern controlling inspiration that is selected to be intermittently generated by a ventilator at the patient’s airway. mode group: object class that refers to ventilatory sequencing algorithms that sets the pattern of interactions between the ventilator and the patient. The settings may involve the selection of a specific breath pattern with its associated settings or the selection of an algorithm that achieves a set outcome by automatically adjusting ventilator settings in response to specified measured parameters. (eg SIMV-PC) mode class: system for describing collection of modes-groups that share fundamental features based upon breath-types and interaction of the ventilator with physiologic breath efforts basic classification of mode-types in terms of basic function for the purposes of the easier identification of relative function. bi-active pressure control breath-type (PCa): a pressure control breath-type which allows uninhibited free breathing by the patient throughout the elevated pressure phase. mandatory breath-type a selected breath-type that is assured to be instigated, mandatorily, at the set frequency. (deterministic) . Finite State Model (FSM): A FSM was developed as a basis for discussion and to identify requirements for the nomenclature and semantics (see Figure 1, explanation below). The FSM builds from the simplest to more complex methods where the patient may breathe concurrently on top of a primary breath-type. Switch "A" "0" position—the ventilator does not allow the patient to breathe on their own. "1" position—the ventilator allows uninhibited free breathing. In both of these positions, the airway pressure may be maintained at an ambient or elevated constant baseline airway pressure (CBAP) Switch "B" "0" position—the ventilator does not deliver any breath-types



"1" position—the ventilator delivers a set primary breath-type and switch "C" becomes active Switch "C" "0" position—free breathing concurrent with the primary breath-type is inhibited "1" position—free breathing concurrent with the primary breath-type is allowed (PCa typically as the primary breath-type) Figure 2 represents the case where a secondary breath-type is delivered when instigated by the patient concurrently with a set primary breath-type. This is typically a bi-active pressure control breath as the primary breath-type with a patient instigated pressure support breath as the secondary breath-type. While this description of the FSM only describes single breaths, one then can further add a timer and the patient as a means to instigate further breaths.



Switch representation of logic of function and pressure-level selection as primary breath progresses through its cycle



Figure 1
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0



Figure 2



Secondary breaths



Typical concurrent secondary breath with PS selected
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setPinsp for concurrently delivered breath-types
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Typical intermediate secondary breath with PS selected
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setPinsp for intermediately delivered breath-types
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Three mode-classes can be described: Class (i): only one breath-type is selectable and this is assured to be delivered, mandatorily, at the set minimum rate. Mode-types in this group may include the facility for patient triggering, in which case every trigger event occurring between set deliveries initiates the next delivery, thereby increasing the selected breathtype delivery rate above that set. Class (ii): one breath-type is selectable as the primary breath-type, the delivery of which is assured to be instigated, mandatorily, at the set rate. Between these assured deliveries the patient is unimpeded in breathing spontaneously. Such spontaneous inspirations that may be either assisted, by the selection (which includes the setting) of a second breath-type, or unassisted (no breath-type available for selection or the second breath-type set to zero). Where PCa is selected as the primary breath-type, concurrent inspirations may be assisted by either the second breath-type or by a third selection. Class (iii): the patient is free to breathe spontaneously at a set, constant positive airway pressure. Spontaneous inspirations may be assisted by a selected breath-type but there are no assured deliveries. There are fundamentally two methods in which to elevate the airway pressure. Either the delivered flow is controlled (FC) or the delivered pressure is controlled (PC). One can further divide these breath-type classes into breath-types based on their set attributes (Table 1). One then combines mode-groups with breath-type(s), their means of initiation, termination, and attributes, one can define the mode. (Table3). The truth table for Primary Breath cycle FSM (Table 4) will be the basis of communicating the ventilator settings and observations to the patient centric clinical environment (ICE).



Table 1 Breath-types and attributes Control of Delivery ID 01 02 03 04



Control of Delivery FC PC PCa PS



Termination ID



Inspiratory Termination



General Parameter ID



01 02 03 04 05 06 07 08 09 10



time (t) volume (v) flow (q) pressure (p) (q,t) (q/t) (t,p) [q&V] [EMG] [S]



01 02 03 04 05 06



Attributes General Parameter vt Rise time Press Limited Declining ramp Decelerating Proportional PC



Applicability Restricted to: PC (1st Digit #2) PC (1st Digit #2 & #3) FC (1st Digit #1) FC (1st Digit #1) FC (1st Digit #1) PC (Ist Digit #2)



Conditional change ID



Conditional change



01 02 03



↔PS →VC ↔PC



FC-flow control, PC-pressure control, PCa-bi-active pressure control, PS-pressure support EMG-electromyography, S-synchronized with patient natural exhalation Note 1: The ID numbers are for the purpose of data communications Note 2:Conditional change:-the breath-type may start as one breath-type, then adapt to the patient's needs and change to other breath-type during the breath (duo-control)



Table 2: Mode-class and Mode-groups



1st



Mode-class



2nd



Basic generic mode-group names



3rd



Generic sub-class name



4th



1



Class (i)



1



CMV



1



Bi-level CBAP



1



Means of Primary Breath Exhalation Control PEEP



2



Class (ii)



2



A/M



2



APRV



2



CBAP



3



Class (iii)



3



SIMV



3



CBAP



3



4



IMV



4



CPAP



5



CSV+Backup



6



CSV



4



Table 3: Examples of typical modes on currently available ventilators Illustrative Breath-types selected for Mandatory Delivery



Means of initiation



Means of terminatio n



Means of Exhalatio n Control



Spontaneous -support Breath-type



Corresponding Mode Name



Optional 'bilevel' sub-class name



VC



t



t



CBAP



None



CMV-VC



2



PC



t



t



CBAP



None



3



vtPC



t



t



CBAP



4



PCa



t



t



5



vtPCa



t



VC



Ident No.



Basic Generic Mode Mode-Group Class Name



1 (i)



6



CMV



A/M A/C



aka



7



A/C



8



A/C



9



A/C



10 11



A/C



aka aka aka



Name of set level for Mandatory Delivery



Name for set baseline level



Name & symbol for primary breathtype delivery phase



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



CMV-PC



N/A



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



None



CMV-vtPC



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



CBAP



None



CMV-PCa



CMV bi-level



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



t



CBAP



None



CMV-vtPCa



CMV bi-level



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



t/trig



t



CBAP



None



A/C-VC



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



PC



t/trig



t



CBAP



None



A/C-PC



N/A



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



vtPC



t/trig



t



CBAP



None



A/C-vtPC



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



PCa



t/trig



t



CBAP



None



A/C-PCa



A/C bi-level



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



t/trig



q/t



CBAP



None



A/C-PCa(q/t)



None



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



t/trig



t



CBAP



None



A/C-vtPCa



A/C bi-level



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



Exhalation phase



tE



aka S/T PCa(q/t) aka vtPCa aka



Name & symbol for set primary breath-type delivery phase time Name & Symbol for set lower press level phase



thig PCa(S)t



t/trig



(S)t



CBAP



None



A/C-PCa(S)



A/C bi-level



PEEPhigh (or phigh)



PEEP



CBAPhigh phase



CBAPhigh(phase)time



h



CBAP phase



tlow



VC



t



t



CBAP



PS



IMV-VC/PS



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



14



PC



t



t



CBAP



PS



IMV-PC/PS



N/A



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



15 16



vtPC



t



t



CBAP



PS



IMV-vtPC/PS



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



PCa



t



t



CBAP



PS



IMV-PCa/PS



IMV bi-level



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase CBAP phase



tCBAP tlow



CBAP phase



tCBAP



CBAP phase



tlow



12



A/C



13 (ii)



IMV



17



thig



18 19



PCa



t



t



CBAP



PS



IMV-PCa



APRV



vtPCa



t



t



CBAP



PS



IMV-vtPCa/PS



IMV bi-level



PEEPhigh (or phigh) Insp Press



PEEP PEEP



CBAPhigh phase Inspiratory phase



Inspiratory time



h



Inspiratory time



tI thig



PCa(S)t



20



t



(S)t



CBAP



PS



IMV-PCa(S)/PS



IMV bi-level



PEEPhigh (or phigh)



PEEP



CBAPhigh phase



CBAPhigh(phase)time



h



thig PCa(S)t



t



(S)t



CBAP



PS



IMV-PCa(S)



APRV



PEEPhigh (or phigh)



PEEP



CBAPhigh phase



CBAPhigh(phase)time



h



CBAP phase



tlow



VC



(S)t



t



CBAP



PS



SIMV-VC/PS



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



22



PC



(S)t



t



CBAP



PS



SIMV-PC/PS



N/A



Insp press



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



23



vtPC



(S)t



t



CBAP



PS



SIMV-vtPC/PS



N/A



Vdel



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



21



SIMV



24



PCa



(S)t



t



CBAP



PS



25 26



vtPCa PCa(S)t



(S)t (S)t



t (S)t



CBAP CBAP



PS PS



27 (iii) 28 29 30 31



CSV aka SPONT aka SPONT aka SPONT aka SPONT aka CPAP



SIMV-PCa/PS SIMVvtPCa/PS SIMVPCa(S)/PS



SIMV bi-level



Insp Press



PEEP



Inspiratory phase



Inspiratory time



tI



CBAP phase



tCBAP



SIMV bi-level SIMV bi-level aka Bi-level



Vdel



PEEP PEEP



Inspiratory phase



Inspiratory time



tI



tCBAP



CBAPhigh phase



CBAPhigh(phase)time



thig



CBAP phase CBAP phase



PEEPhigh (or phigh)



h



None



N/A



N/A



CBAP



PS



CSV-CBAP/PS



N/A



N/A



PEEP



N/A



N/A



N/A



None



N/A



N/A



CBAP



pPS



N/A



N/A



PEEP



N/A



N/A



N/A



None



N/A



N/A



CBAP



vtPS



CSV-CBAP/pPS CSVCBAP/vtPS



N/A



N/A



PEEP



N/A



N/A



N/A



None



N/A



N/A



CBAP



PSa



CSV-CBAP/PSa



CSV bi-level



Insp Press



PEEP



N/A



N/A



N/A



None



N/A



N/A



CBAP



None



CSV-CBAP



N/A



N/A



PEEP



N/A



N/A



N/A



Modes on rows of this color all come under the general sub-classification of 'bi-level' but the name ('Bi-level') is normally only used as the primary classification for modes shown under Ident Nos 16, 18 & 24
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Table 4: Truth table for Primary Breath cycle FSM



Truth Table for Primary Breath Cycle FSM Primary breath



Corresponding Mode Name CMV-VC



Optional 'bi-level' sub-class name N/A



Secondary breaths



Patient-triggered initiation of primary/secondary breath-type (Switch T)



Timed instigation (Green clock-face) 1



Primary



Secondary



0



N/A



Synchronised initiation (Switch S)



Uninhibited free breathing at baseline pressure (Switch A)



Selected breathtype initiated (Switch B)



Uninhibited concurrent breathing (Switch C)



Assisted intermediate breathing (Switch D)



Assisted concurrentbreathing (Switch E)



0



0/1



1



0



0



0



CMV-PC



N/A



1



0



N/A



0



0/1



1



0



0



0



CMV-vtPC



1



0



N/A



0



0/1



1



0



0



0



1



0



N/A



0



1



1



1



0



0



CMV-vtPCa



N/A CMV bilevel CMV bilevel



1



0



N/A



0



1



1



1



0



0



A/C-VC



N/A



1



1



0



0/1



1



0



0



N/A



1



0



0/1



1



0



0



0



A/C-PC



1



N/A



A/C-vtPC



N/A A/C bilevel



1



1



0



0/1



1



0



0



1



1



0



1



1



1



0



1



0



1



1



1



0



1



1



0



1



1



1



0



A/C-PCa(S)



None A/C bilevel A/C bilevel



1



1



1



0



1



1



1



0



IMV-VC/PS



N/A



1



0



0



1



1



0



1



N/A



1



0



0



1



1



0



1



IMV-vtPC/PS



N/A



1



0



0



1



1



0



1



1



0



0



1



1



1



1



IMV-PCa/PS



IMV bilevel



0



0



1



1



1



0



IMV-vtPCa/PS



APRV IMV bilevel



1



0



1



1



1



1



1



0



1



1



1



1



1 1



IMV-PCa(S)/PS



IMV bilevel



0



IMV-PCa(S)



APRV



1



0



0



0



1



1



1



0



0



SIMV-VC/PS



N/A



1



1



1



1



1



1



0



1



N/A



1



1



1



1



1



0



1



0



SIMV-PC/PS



1



SIMV-vtPC/PS



N/A SIMV bilevel SIMV bilevel



1



1



1



1



1



1



0



1



1



1



1



1



1



1



1



1



1



1



1



1



1



1



1



1



CMV-PCa



A/C-PCa A/C-PCa(q/t) A/C-vtPCa



IMV-PC/PS



IMV-PCa



SIMV-PCa/PS SIMVvtPCa/PS



1



0



N/A N/A N/A N/A N/A N/A 1 1 1 1 0 1



0 0 0 0 0 0 0 0 0 1 0



1



0 0 0/1 0/1



SIMVPCa(S)/PS



SIMV bilevel aka Bilevel



1



1



1



1



1



1



1



1



0/1



CSV-CBAP/PS



N/A



0



1



0



1



1



0



0



N/A



1



0



0



1



0



0



0



CSV-CBAP/pPS CSVCBAP/vtPS



0



N/A



1



0



1



1



0



0



CSV-CBAP/PSa



N/A CSV bilevel



0 0



1



0



1



1



0



0



CSV-CBAP



N/A



0



0



0



1



0



0



0



N/A N/A N/A N/A



0 0 0 0
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Finite State Model (FSM): A FSM was developed as a basis for discussion and to identify requirements for the nomenclature and semantics (see Figure 1, explanation below). The FSM builds from the simplest to more complex methods where the patient may breathe concurrently on top of a primary breath-type. Switch "A". 






 Download PDF 



















 221KB Sizes
 0 Downloads
 150 Views








 Report























Recommend Documents







[image: alt]





pdf-21107\ventilator-graphics-identifying-patient-ventilator ... 

... the apps below to open or edit this item. pdf-21107\ventilator-graphics-identifying-patient-ventil ... ony-optimizing-settings-with-video-by-k-scott-richey.pdf.














[image: alt]





How to dominate the Ventilator - EMCrit 

18-24. Higher PEEP/lower FiO2. Many doctors, even in specialties that should know better, are irrationally afraid of PEEP. Good. Bad .... Go to blog.emcrit.org or.














[image: alt]





cazan-lemn-cu-ventilator-burnit.pdf 

Connect more apps... Try one of the apps below to open or edit this item. cazan-lemn-cu-ventilator-burnit.pdf. cazan-lemn-cu-ventilator-burnit.pdf. Open. Extract.














[image: alt]





[PDF BOOK] The Ventilator Book 

... ryan kp org 987835 NEBRASKA MEDICAL CENTER spadmin unmc edu 47 NEW ... The How-To Guide is all you need to get through a busy night on call in.














[image: alt]





man-62\drager-ventilator-instruction.pdf 

PDF Ebook : Drager Service. 10. PDF Ebook : Manual Of Drager Pac Ex 2. 11. PDF Ebook : Drager CMS Manual. 12. PDF Ebook : Drager Polytron Tx Mos. 13.














[image: alt]





Review Optimal ventilator settings in acute lung ... - dunkanesthesia 

Nov 16, 2007 - with bilateral pulmonary infiltrates seen in the chest radiograph consistent with pulmonary oedema that cannot be explained by left heart failure (Table 1) [2]. Diffuse damage to the alveolarâ€“capillary membrane leads to high-permeabi


























×
Report Brief to IHE on Ventilator on Ventilator ... -





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















