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- Hnatomic Components
' of Respiratory’ System:

—

Jpper; Alrways
Nasal cavity and phai/mx

= [ower Alrways
Larynx, trachea

e [ung Lobes
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Pharynx:
“ NASOPHARYNX
# OROPHAYNX
2 LARYNGOPHARYNX

“Filter
“Humidify.
“\Warm inspired/gas

/ .. E@I@éﬂﬂ'
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UPPER RESPIRATORY TRACT

Pharynix

Larynx
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VOCAL CORDS
“*Lined by mucous membrane that forms two folds that protrude inward.
++ Upper folds are called false vocal cords.

+ Lower pair are the true vocal cords.

++ Medial border is composed of a strong band of elastic tissue called the vocal
ligament.

+ Space in between the true vocal cords is called the rima glottidis or glottis.
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UPPER RESPIRATORY TRACT

T —=———Trachea

l_jl'a-:. r#'ﬁ]; '
:;_f{‘.*_,‘? \  Normal Airway
. |\ Secrefions

Diaphragm I ,

Sacs & Alveoli
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TABLE 1-1. Major Structures and Corresponding Generations of the Tracheobronchial Tree

STRUCTURES OF
THE LUNGS GENERATIONS

Trachea

Main stem bronchi

Cartilaginous

Lobar bronchi .
airways

Conducting

Zone Segmental bronchi

Subsegmental bronchi

Bronchioles

Noncartilag-
Terminal bronchioles inous airways

Respiratory bronchioles

Respiratory Sites of
;une Alveolar ducts aas exchange

Alveolar sacs

(Also called terminal respiratory units, primary lobule, lung parenchyma, acinus,
and functional units)

NOTE: The precise number of generations between the
subsegmental bronchi and the alveolar sacs is not known.
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TERMINAL END OF
BRONCHIOLE CONDUCTIVE

RESPIRATORY
BRONCHIOLES

RESPIRATORY
ZONE

ALVEOLAR
DUCTS

ALVEOLAR
SACS

ALVEOLI

FIGURE 1-20  Schematic drawing of the anatomic structures distal to the
terminal bronchioles; collectively, these are referred to as the primary lobule.

Schematic drawing of the anatomic structures distal to the terminal
bronchioles; collectively, these are referred to as the primary lobule.
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Alveolar unit
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Functional Zones of Respiratory: System
' 1. Conducting Zone

e Upper and lower airnwvays

- Filter, warm and humidify, and conduct
gases

e Ventilation = moevement of: gases, 02 and CO2,
In andlout ofi therltngs

= Conducting zone = anatomicalldeadspace. (1/3)

I« Back to Index = e



Functional Zones of Respiratory System
2. Respiratory: Zone

e Bronchioles, alveolar ducts, and alveoli
o Alveoll = primary site for gas exchange

e Respiration = exchange off gases, hetween
the lungs and bieed

RESPIRONICS
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» Quick Review

Although the respiratory system can be viewed as

3 main components, a functional description is

more useful because it distinguishes the process of
ventilation from that of respiration. The two functional
areas are the conducting and respiratory zones. The
conducting zone participates in ventilation. Inspired gas
Is filtered, warmed, and humidified as it is enters the
lungs. Gas movement in the conducting zone is termed
dead space ventilation. Increased levels of dead space
can cause the patient to increase their rate and depth
of breathing to compensate for the effect on ventilation
and respiration.

e A&
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' Quick Review

- The exchange of gases between the alveoli and blood

| is called respiration and occurs In the respiratory
zone. This area is comprised of small airways, alveoli,
and the pulmonary capillaries. Gas enters the
respiratory zone from the conducting airways and
blood circulates the alveoli from the pulmonary
capillaries. In order to have affective respiration there
must be adequate levels of ventilation and pulmonary
blood flow.
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Pulmonary Mechanics

Respiratory Mechanics



Pulmonary: Mechanics

s Reguires chest wall (thorax) and
respiratory muscles

e Pleura (lining) - lulbricant

e Opposing forces keep lungs inflated
(thorax=out, IUngs=in)

e Muscles; provide: fenece(Work)
e Diaphragm’ = major musciereifventuiation

_..-.__'_._._:-'_-_

—
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Inspiration (ECTIVE)

Diaphragm contracts - moves downward
Thoracic volume Increases

Lung (pleural) pressure decreases - air
MOVES: In

B A-AIVEOLAR
SSURE IN EQUILIBR
H ATMOSPHER

PIRATIO )
A 0 GA Y
i U PR

PRESSURE HOLDS

A LEVEL EELOY
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Expiration (PASSIVE)

Diaphragm relaxes - moeves up
Thoracic velume decreases

Lung (pleural) pressure decreases air moves
OU

{ U ) PIRE U
1] i
. P KA (| AR
PRESSURE IN EQUILIBR
/1 A - el III\!. 10SPHER
H. PRESSURL HOLD
-~ AT A LEVEL BELOY
K RD
0 0
| 1
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INSPIRATION END-INSPIRATION

A MO GA
INTRA-ALVEOLAR f 5 RE‘I}WS INTRA-ALVEOLAR
PRESSURE BELOW PRESSURE IN EQUILIERIUM
ATMOSPHERIC WITH ATMOSPHERIC
PRESSURE PRESSURE
Hldon i o INTRAPLEURAL
PROGRESSIVELY PRESSURE HOLDS
DECREASES == AT & LEVEL BELOW
— THAT AT REST
DIAPHRAGM =
PROGRESSIVELY DOWNWARD
MOVES DOWNWARD h MOVEMENT OF

DIAPHRAGM 5TOPS

FIGURE 2-5. How the excursion of the diophragm offects the intraplevral pressure, intro-alveolar

pressure, and bronchial gas flow diring inspiration and expriation.

EXPIRATION END-EXPIRATION
GAS NO GAS
INTRA-ALVEOLAR i
PRESSURE BELOW FLOW FLOW LHETEHU%LE Er? Iiflﬂm LIERIUM
ATMOSPHERIC WITH ATMOSPHERIC
PRESSURE ] PRESSLIRE
Ll INTRAPLEURAL
PRESSURE HOLDS
PROGRESSIVELY AT A LEVEL BELOW
DECREASES THAT AT REST
DIAPHRAGM
PROGRESSIVELY DOWNWARD
MOVES DOWNWARD MOVEMENT OF

DIAPHRAGM 5TOPS
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» Pulmonary Mechanics

|-'Compliance

= Amount of work reguired to inflate lungs
- “how stiff Is the lung?=

S Cgmp"ance = AVolume (L/cmH,0)

APressure

Normal = 0 TI/emi0N@00rml /e

High  compliance easier=toinfiate

_OW compiiancerianaergtoN i die:

14 ock to ndex.
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Lung

Compliance Changes

and the P-V Loop

Preset V;

Volume (mL)

Volume Targeted Ventilation

A

COMPLIANCE
Increased
Normal
Decreased

PIP levels

From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



Overdistension

With little or no change in V; H

Normal

Volume (ml)

Pressure (cm H,0)

From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



' Pulmonary Mechanics

|; Elastance
= Amount of work reguired to exhale
e Elastance =

APressure (cmH,0/L)
AVolume

= Reciprocal eficompliance
e Good compliance=had elastance

e Badicompliance = apedfelastan

— = ._._._"__H_.a—""" i & .
’[{I Back to Index | - ”E:LE



" Pulmonary Mechanics

Eesistance

o Amount of work reguired te) move: air;
through the lungs

- Resistance =  Pressure (cmH;0/L/sec)
=IO,

= Primarily mfluenced by aiway diamete

e Normal = 0:67=2-4icmiF50/1/See

4] 5ack to ndex [0 R
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> Quick Review

Ventilation occurs due to a pressure gradient
between the lungs and mouth. Contraction of the
respiratory muscles results in a pressure - volume
change in the lungs. As pressure decreases air
moves into the lungs during inspiration, and as lung
pressure increases gas moves out of the lungs during
expiration. The compliance of the pulmonary
system influences the amount of pressure required
to affect a volume change. Airway resistance also
Influences the effort needed to create a volume
change.
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Lung Volumes and Capacities

Pulmonary Function



Imes; ana’ Gaj

Volumes Capacities

- Tidal Volume (V) Inspiratory Capacity (IC)
Inspiratory Reserve Volume (IRV) Vital Capacity (VC)
Expiratory Reserve Volume (ERV) Functional Residual Capacity (FRC)
Residual Volume (RV) Total Lung Capacity (TLC)

= Back to Index



FIGURE 4-1. Normal lung volumes and capacities.
IRV = inspiratory reserve volume;

- VT =tidal volume; RV =residual volume; ERV = expiratory reserve volume;
TLC = total lung capacity; VC = vital capacity; IC = inspiratory capacity;

- FRC = functional residual capcity.







Assessment of Ventilation

Signs & Symptoms



' Hssessment of Ventilation

'Qualitative

e Respiratory pattern
= Accessory muscle use

I« Back to Index : RESPIRONCS
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' Hssessment of Ventilation

s Quantitative
e ABG’s (primarily CO
Pulse oximetry:




» (ontrol of’ Respiration

F 1. Chemical Stimulants

e Oxygen and carbon diexide mfluence rate
and depth of respiration;

’[{I Back to Index " EEERONG
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Yy Ouick Review

| ~ Respiration is the exchange of gases between
the lungs and pulmonary blood vessels (external

respiration) and between the blood and tissues
(internal respiration). Oxygen and carbon dioxide
move from one area to the other due to pressure
gradients. Systemic levels of CO, and O,, influence
the depth and rate of ventilation with carbon
dioxide acting as the primary stimulus for
ventilation.

RESPIRONICS
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Assessment of Respiration

Arterial Blood" Gas; Variables

s O This indicates the relative acidity or
alkalinity of the bloed. The normal range
Is 7.35 - 7.45. Values;less than 7.35 are
acid, and these alhoyve 7.45 alkaline.

= PaCO,  The partialipressure: (tensien) ofi carbon
dioxide i the: arterallbleed. The normal
range: Is; 85 - 45 o Values;less than 35
Indicate: excessiverlevelsiefiventilation,
and \valles avpyedsindicate: ardiep
I VenRtiatioen:

gt

.—-(_'_F—F.—.r’—.-

Back to Index nEplgqmr_c.
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Assessment of Respiration

Arterial Blood" Gas; Variables

= Pel0); The partial pressure (tension) of oxygen
In the arterial bloed. The nermal range,
preathing roem air, Is 80/ - 100 torr,
values less than 70/ mdicate a lack
ofi oxygen.

e Sa0; This indicates; the: percentage of red
blood cells thatare: comnined with 0.
The nermalliange; Breatiing reem, air,
1S 901= 100%; [Levelsiheleow 90 mndicate
a lacke el OXY/JET:

gt

.—-(_'_F—F.—.r’—.-

Back to Index nEplgqmr_c.
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Y FY]

|;:Gas pressures, or tensions, are usually
expressed in units of torr. One torr is equal to
one mm Hg (millimeter of mercury pressure),
similar to what your local weatherman uses.
Torr is used to honor Evangelista Torricelli who
Invented the mercury barometer. Torr and mm
Hg can be used interchangeably, however torr is
the preferred unit.

RESPIRONICS
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1 Back to Index.

Vientilation-Perfusion Relationships

Perfusion(Q)
Ventilation(V)

Need/V/Q matching to achieve effective gas
exchange.

Normal V/Q ratio = 0.8

Increased V/Q ventilation>perfusion (deadspace)
Decreased V/@ perusion=ventiation (shunt)
Abnormall V/@ raties al e WorkeeiRreatninmg

——

.—-(_'_F—F.—.r’—
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RATIO = 4:5 = 0.8

t ALVEOLUS

ALVEOLAR
VENTILATION ~ 4 L/min

(V)

Perfusion =~ 5 L/min

'

PULMONARY
CAPILLARY

The normal ventilation perfusion ratio (v / Q ratio) is about 0.8.

RESPIRONICS
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ALVEOLUS

PaQ,= 100 mm Hg
02

Paco;=40 mm Hyg

NONOXYGENATED
3L00D \ OXYGENATED

BLOOD

qulm Pn02=|00mm Hg

Pv(0,= 46 mm Hg Paco;=40 mm Hg

VW\

RESPIRONICS
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A B C
SHUNT UNIT NORMAL UNIT DEADSPACE UNIT
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Balance Between External Respiration and
Internal Respiration
(supply and’ demand)

= EXercise Increases O, consumption and CO,
production.

e |fi body cannot maintain kalance: te hypoxia and
nypercarbia Is reflected by clinicall and
laboratery assessment.

e Need adeguate: resprraton/and cardiac function
IN order toy martanacid=hase andisuppiy-
demand balance:

—

— -""‘_./.‘-F

RESPIRONICS
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Quick Review

ABG’s are used to assess the effectiveness of respiration.
Problems in external respiration eccur: fram;V/Q
mismatches. Low V/Q areas produce oxygenation
problems (shunting) andhigh V/Q raties represent
alveolar deadispace ventilation. Internall respiration Is
the exchange ofi 0, and/CO; between the arteral blood
and the tissues: Metaboelic activity ofitie cells requires O,
and preduces, CQ; asia byproduct: ABGESare: Usedito
assess the: level off @5 avaranlerfoermetanolismand the
effectiveness i luRgsinremoVvingieer:

RESPIRONICS
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Indications for Mechanical Ventilation

|— e Simply stated mechanical ventilation
IS Indicated when a patient Is unable
to adequately remoye: €O, and
maintain adeguaterlevels ofi O, in the
arteriall blood:

= Ventilation may ke shert:orleng
depending enunderdying diserder:.

RESPIRONICS
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Whoals of Mechanical Ventilation

)

e Decrease work of breathlng
Increase alveolar venti

’M Back to Index - RESPIRONICS
www.respironics.com



Obstructive Lung; Disease

Goal of Ventilation:
Reduce work: of breathing

e Pathology: Destruction ofi terminal aimways and
alr sacs.

e Concerns: Must assure adeqguate: time and
pressure for exnalation. Lew, pressures desirable
to reduce the likeliheed elfdamade to) the
lung, additrenal g anavay resistances end stages
will alse have peer Ity Conmpliance:

____(_,_.-——""—r"— =
RESPIRONICS
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Obstructive Lung Disease

» Goal of Ventilation :
- Reduce work: of breathing

2 BLeRCHAITIS

e Pathology: Chronic inflammation ofi mucous-
producing cells. Hyper-reactive arways.
Excessive abnormal secretions firem Irritation
(infection, allergies; smoke; etc.).

e Concerns: Ventlatieni o

RESPIRONICS
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Respiratory: Dystunction

' Diagnosis confirnmed via PETs

@Rstiuctive Lung DISEase
e Decreased expiratory: flowrates

e Increased RV, FRC, and TLC = air trapping
“can’t get air out”

EXhIbIt Increased|aivay; resistance

0. EMPRYSEme:
» DIENCRATWS
 RIENCIGIIWS

RESPIRONICS
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Respiratory: Dystunction

Decreased volumes and capacities, normal
flowrates

“can’t get volume in™

Exhibit decreased compliance, Increased
elastance

Examples:
a. pulmenany/ filresis
. pulmenany/edema
. PREUMO/AEME) LIieYaX
. ARDS/IRDS
. chiestwallfdefermiuess
L GRESTLY, —
. Neuremuseular dlsorders i

ww.respironics.com
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Work of Breathing

Work = Farce (pressure) x: bistance (volume)

s Pressure generated must overcome:
a. resistance ofi always
b. compliance ofi lungjand chest wall

e Muscles ofi respiration are verny mefficient
- can fatigue andflead to) respiratery farlure

e Signs ofi fatigue:
a. Increasedirespirateny rate
0. Increased arternal Coy
C. paradexicalfereatiimg

RESPIRONICS
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' Mechanical Ventilation

SINEgative PressuresVenid
e |ron lung
e Culrass

2. Positive




Negative Pressure Ventilation

o (Creates a negative
(subatmaospheric)
extrathnoracic pressure to
provide a pressure gradient.

s Mouth (atmespheric),
LLUngs (SUPatmoespheric) =
InspIration

s Proplems?

(negative) pressure

FIGURE 8-1 By applying subatmospheric pressure around the chest woll
you can produce o drop in pressure in the airway ond gos fow into the lungs.

m Back to Index RESPIRONICS
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NEV 100 + Neumo suit
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Positive Pressure Ventilation

e (Creates a positive
intrapleurall pressure Iin
presence of: atmospheric
extratnoracic pressure.

s Mouth (atmespheric),
CUngs (@tmesphEric) =
Instpiration

s Prohlems?

FIGURE 8-2  Application of posifive pressure af the airwoy

provides a pressure grodient and therefore gos flows into the lungs.

RESPIRONICS
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Negative vs. Positive Pressure Ventilation

Subatmospheric
(negative) pressure

Atmospheric
pressure l Positive pressure

Atmospheric pressure

FIGURE 8-1 By applying subatmospheric pressure around the chest wall FIGURE 8-2  Application of positive pressure af the airway
you can produce a drop in pressure in the airway and gas flow into the lungs. provides a pressure gradient and therefore gas flows into the lungs.

RESPIRONICS
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' Positive Pressure’ Ventilation

Velume:largetedi\Venizierg

Preset volume iIs delivered to) patient.
Inspiration ends once velume: Is delivered.
Volume constant;, pressure variable.
Ensures; properamoeunt efiair: 1s delivered
to lungs regandiessioeffiung condition

May' generater Unaesiranle(ign)
alrway: Pressures:

RESPIRONICS
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' Positive Pressurer Ventilation

|;Pressure—Targeted Vel atroern

e Preset Inspiratory pressure. Is delivered to
patient.

= Pressure constant; volumevariable.

= Volumes may/InCreaseror dECIEase! I response
to char

RESPIRONICS
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y
' (CYCLING) Ending ExEon

. Pressure
2. Volume
3. Time
4. Flow
5. Man

RESPIRONICS
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Ventilator Parameters

Settings




Yy Volume-Targeted" Ventilation

ﬁidal \Volume

s Definiton: How much air me
needed to adequatel
blood.

RESPIRONICS
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»

espliatony Rate

< [Definition: The frequenc
volume must be delivered to
remove CO..

= SELLITIGE Us ' minimay: ne
SiIdicated

e

at the tidal
adeguately

arterial COj, level...

RESPIRONICS
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C Pazile IAspIraterR/ Pressiiie

< [Definition: Reflects aimway resistance and
lung compliance: (woerk required to
move air through the always and/into the
alveolr).

RESPIRONICS
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spiateny, INme

= Definition: Part of the ventilatory cycle

necessary for inspiration
s SEetligE «nm[;un lf] I =10)
greater



' Pressure-Targeted Ventilation

e

ﬂak IASpIrALeR/ PrEssiiie

s Definition: Reflects airwe
lung compliance.
= Settings Set to allow the delivery ofian
adequate tidal velume:

as|stance and/or

1] Back to index g



Modes of Ventilation




m_,r)
s InspIration Is Inrtratea Ry tming aevice.

viacnine controelied nreatn.
Control Mode

(Pressure-Targeted Ventilation)

Click on the graphic to see details

E Back to Index



Control Mode

(Pressure-Targeted Ventilation)

Flow
(L/min)
Set PC level
Press
(Cﬂ f@O)
(ml)

Time (sec)
From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



Assisted Mode

(Pressure-Targeted Ventilation)
Patient Triggered, Pressure Limited, Time Cycled Ventilation

How
(L/min)

(cm H,0)

Nt unless rate 1alls pelow

(]
Assisted Mode
(Volume-Targeted Ventilation)
Patient triggered, Flow limited, Volume cycled Ventilation

Flow
(L/m)

Pressure
(cm H,0)

Preset V,
Volume

(mL)

Volume Cycling

Time (sec)
©2000 RespiMedu. All Rights Reserved



Assist-Control Mode

(Pressure-Targeted Ventilation)

Patient Triggered, Pressure Limited, Time Cycled Ventilation

Flow
(Wigllp))

Set PC level SR

Press
) FeP) { ! { !

(ml)

- Time (sec
From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission




Assist-Control Mode

(Volume-Targeted Ventilation)

‘ Patient triggered, Flow limited, Volume cycled Ventilation ‘

Flow
(L/m)

Pressure
(cm H,0)

Preset V;
Volume

(mL)

Volume Cycling

Time (sec)
From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



Flow-Trak™




What Is Flow-1rak

e |t’s an enhancement to standard VCV.

e Doesn’t punish the patient Ifi Peak Elow
setting Is Inapproprately: low

o |f the peak flow: o tidalivelune dees not
meet the patient'sidemand; Elowslak
will give: additierRal HewW ke satlsfy patient
need

RESPIRONICS



Flow-Trak

e likelihood

Stacking and

;- LN



Flow-Trak

entilator l



Flow-Trak — Simple; Version

e |nspiration

- Starts off as standard VCV: breath either
with square or decelerating| flew pattern

— |f circuIt pressure: dreps to PEEP minus
2cm H,0) (patient: eutdraws set flow),
Flow-Trak Is iitiated.

e Once Elow-Traksrsitiigaered i willk pressure
contrelite a target el 2 ciiliOralheye
baseline:

RESPIRONICS



a 'W ithout I'lowTr

und Patient-to-ventilator dysynchrony ensues



1 .M;lt Flomel
Bl saya
' I-M




Flow-Trak




Intermittent Mandatory: Ventilation (IMV)

‘= Machine delivers a set number ofi machine
preaths, patient can breathe spentaneously
petween machine breaths.

=pPatient-initiated/Greath.
=Prevents reatistacking:

<] Back to Index
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SIMV+PS

(Volume-Targeted Ventilation)

FI OW Flow-cycled
(L/min) w

Pressure Set PS level
(cm H,0)

From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



Continuous Positive: Airway: Pressure
(CPAP)

Preset pressure Is maintained in the ainway.

Patient must breathe spontaneously - no
mechanical breaths delivered.

“preathing at an elevated|baseline™
Increases lung velumes, Impreves, exygenation.
CPAP

(((((((

(sec)

Click on the graphic to see details _//
RESPIRONICS
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CPAP

FIOW I\I/_I\I/_I\Iﬁ
(L/min)

Pressure
(cm H,0)

T T T T

(mi) w

Time (sec)
From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission



Préssure Support Ventilation (PSV)

FiPatient-triggered, pressure-limited, flow-cycled
breath.

e Augments spontaneous ventilation.
= Commonly used|asia weaning mode.
1

e Pressure plateaus
ends (flow).

At Set pressure: until inspiration

e RESPIRONICS

www.respironics.com
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PS5V

‘ Patient Triggered, Flow Cycled, Pressure limited Mode‘

/

Pressure
(cm H,0)

Volume
(mL) A&L

Time (sec)
From CD “Esssentials of Ventilator Graphics”. ©2000 RespiMedu. With permission




' Pressure Control Ventilation

' Mechanical breath delivered at a preset
peak Inspiratory: pressure.

</ Back to Index | RESPIRONICS'




Rirway Pressure: Release: Ventilation
(APRY)

s Similar to CPAP, except at a predetermined time,
system pressure will drop te a lewer. CPAP level
Or ambient pressure.

e Aids in CO, removal.

e Drop Is short in duratien.

e Allows patient to breathe spontaneously at two
levels of CPAPR:

Airway Pressure

Release Ventilation

Back to Index RESPIRONICS
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é’;lievel Positive; Rirway: Pressure
- - (BiPAP)

MOn—invasive ventilation.

e Set IPAP to obtain level of pressure support.
- Improyve ventilation.
e Set EPAP to obtain level ofi CRAR.
- Improve oxygenation.

|| Back to Index — RESPIRONICS'
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High Frequency Ventilation

e Smalll tidal volumes < deadspace breaths at
high rates.

= Different modalities:
- High Freguency: Jet Ventilation
- High Frequency: Elew: Interuption

- High Ereguency: Pesitive: Pressure
Ventilation

- High' Ereguency: @scillatenyVentlaticn

RESPIRONICS
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Ventilator Controls




Ventilator Controls

1. Mode
2. Tidal Volume (velume. ventilator)
-6-10 mL/Kg 1deall hedy weight
-measured at ventilater outlet
3. Respiratory, Rate
-normally; 2= 15 epm
-altersi E umes IHE e o5

Back to Index napn;qms



'  Ventilator Controls

‘! Elowrate
-normal setting Is 40-60 Lpm
-alters Inspiratery, time
5. I: E ratio '

0500, =)0

<] Back to Index




4 Ventilator Controls

ﬁ. Sensitivity

-normally -0.5 to -2 CImHi20
8. Inflation hold

-used to Improeve exygenation, calculate
static compliance

RESPIRONICS

www.respironics.com
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Establish ARF

Weaning
&
Extubation

Titrating
Parameters

Mechanical
Ventilation

Appropriate
Initial Settings

Appropriate
Alarm Settings

Monitoring

RESPIRONICS
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Pressure

Parameter
Titration

Noninvasive
Assessment

Mechanical

Ventilation

Volume

Other
Ventilator
Parameters

Acidbase Balance

& N
Oxygenation =~ RPPRONS




Modes; of Ventilation

Control Assist  Assist/control

CPAP
SPONTANEOUS CPAP P;V
SIMV SIMV
PARTIAL SUPPORT SIMV + + 8
= | CPAP || PSV

CPAP ?mg

www.respironics.com



~V, and PaCo,




Titration of Parameters
- VE and PaCo;

Tidal Volume (V)
X
Frequency ()
\Y/

=




~ Titration of Parameters
- VE and PaCo,

<] Tidal VoluM)
.

Frequency ()




‘\-\-“-..

4

- 0 me (V)
Frequency (f)

Ve

e

_,,,-Titration of Parameters
- VE and PaCo0,




~Titration of Parameters
Yy f and PaCo0,




Titration of Parameters
» f and PaCo0,

Ti

_ olume (V)
X
Frequency (f)




Parameter Titration
4 Pal, and Fi0,




negram

e Respiratory.
Rate

RESPIRONICS
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Integration of Flow & CO,

The Integration of and provides an
easy method to obtain previously difficult to
obtain parameters

- VCO, = CO, Elimination
- Airway Deadspace, Physiologic Vo/Vr
- Alveolar Ventilation

- Cardiac Output - EtCO, =  CO, Elimination
e Capnogram e Airway Deadspace
e Respiratory e Alveolar
Rate Ventilation

e Physiologic Vd/Vt
e Cardiac Output

RESPIRONICS
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y 0, Metabolism




53% Diffusion

. Ventilation

\ ST




hy Measure

= Very Sensitive Indicatc
PATIENT STATUS

= Signals Future Changes in |

= Defines When to Draw a Blooc
Gas =>Reduces the # of ABGs




hy Measure

= Very Sensitive Indicatc
PATIENT STATUS

= Signals Future Changes in |

= Defines When to Draw a Blooc
Gas =>Reduces the # of ABGs
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Open Lungs

INFLATEIN

GEFLATICN

FRE S5URE
M Hal 0

PRLEEEE - LM H 0
T B —
3 12 % 2o
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R
200

Oleic Acid In Dog

Pressure

After Gatti
P, Marini
permis
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IrIfHGraphics are the Headlights
on the Ventilator,

Then RU








Performa Trak SE
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Esprit Makes It Easy

| Active Mode: NPPV - Spont/T

Rate
IPAP
EPAP ermH2ZO

I-Time

' O dec
Rise-Time S
0

I-Trigger

LPh

E-Cycle 25 " .

VCV Settings PCV Settings

RESPIRONICS
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? Auto-Trak Sensitivity
This 1s what we do.

NIPPV: Non Invasive Positive Pressure Ventilation



NIPPY: Patient Selection Crteria

Chronic Respiratory Failure § Acute Respiratory Failure

Stable Hypercapnic COPD

Respiratory Failure Progressive
Neuromuscular Disease

Mixed Sleep Apnea/Hypoventilation

Lung Transplant Candidates

ost-Wall Defor

RESPIRONICS
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NIPPV Goal 1:

Resting the Increasing in
Lung Compliance

&

Resetting
Central Chemoreceptors

patient’s ability

pontaneous



NIPPV Goal 2: For the patient

Avoid

Improve patient
B ; Significant risk of

Confort

aintain airway defenséd

Injury to the

Cuff ulceration, pharynx

oedema,
haemorrhage ) - RESPIRONICS

www.respironics.com




NIPPV: (linical effact

Improve Alveolar Correct Gas

" Minute Ventilation Exchange
Abnormalities

ALGTEL Improve quality
spontaneous

breathing

Decrease Work
of Breathing

Main
concern

wWww.respironics.com



NIPPV

Mechanisms for improvement

Clinical effect

RESPIRONICS
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source: Kramer , Clinical Pulmonary Medicine 1996; 3: 336-342



General Overview NIV Pnenmatic
Design

AV
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+is the Inyentor of the
BIPRP® Systems

The Concept

WO pressure Ievels
PS = |PAP - EPA

FEEE — Elal

Pressure Support W|th
PEEP (Especially suitec
for Non Invasive
Ventilation)

Continuous flow circuit

Detects and learns
leaks

> To maintain
automatic
trigger
sensibility
Y| > Optimise

performance

RESPIRONICS



Wide variation in breath to breath

BECAUSE: effort

It is virtually
Impossible for
preset sensitivity
settings to keep
pace with

») I Constantly changing breathing pattern

I Ventilation difference between Night & [

BECAUSE: (& U ek e
itis difficult t6 C—2 I i

aintain proper-patien
ventilator synchrony:

in the presence: I Ongoing circuit leaks
. '—"(_FF—F'—H‘—’

»)

RESPIRONICS

www.respironics.com



To meet the demands of
NIV problems

Tre solutlon 9y

HRESPIRONICS IS

Auto-Trak
Sensitivity™

www.respironics.com



Two main topics of the Auto-
Trak Sensitivi

r— Tidal Volume adjustment
- Expiratory flow rate adjustment

RESPIRONICS
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Lieak Ventilation =>Flow Analysis

Total Flow = Estimated Patient Flow + Estimated

{Intentional + Unintentional)
Leak (Vg

Tatal Flow (Vi)

Patiént
Flow
f\?est)

RESPIRONICS
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From EPAP to IPAP and IPAP to EPAP
: Deﬁnitjons

IPAP

PRESSURE Cm H20

| :
Variable
Threshold
\ 2
v
FLOW
Variable
Threshold
-_.{_._.___.-"'"‘—.-

RESPIRONICS

wwwwwwwwwwwwwwwwwww



RESPIRONICS

www.respironics.com



SET

lon periods.




IVialll 1CTOUIto 11 UL LIITC AULU 1 1T dN
Sensitivity ™
assnciated with our BIPAP technology

/\
\ BEST
_, PATIENT
k of hi
/ Work of Breathing OMPLIANC

Synchronise Pressure

to Patient Flow

A\djust Sensitivity Thresholg /
\ Exceptional

Pressure Stability




The Best compliance

for the Best
ventilation

from Acute to Home
Care.



RESPIRONICS Product where
our Auto -Trak Sensitivity ™

~technology is integrated:

»

‘Harmony™

Focus
vision™




PUBLIC NOTICE !

How would you know if your cow suffers
from Mad Cow Disease?

If your cow sounds like this... !fyour cow sounds like this...
Prepare the grill! You better buy some fish or
chicken!

RESPIRONICS
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