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Positive. Pressure. Ventilation
GoAals

Pulmoenary. gas exchange

= SUpPpPOrt exchange

x Allow manipulation \V/Q: matching
Manipulate lung velume

= Returning noermal  FRC

Decrease Work of breathing
= Allew fatigued muscles to rest
= Decrease O, and energy utilization: _
= Redirect perfusion




Positive. Pressure. Ventiiation
Clinical- Inaications

Neonatal'Encephalepatny
\Weakness
Persistent pulmoenary hypertension

Acute respiratory failure

= ARDS
= Infectious pneumonia
x Non-infectious pneumonia

Upper ainvay. ehstruction

Septic shock
Neuromuscular disorders




Goal o Ventilatiorn

Provide respiratory support while

therapies for underlying cause of

the acute event are Iinitiated and
allow time for recovery






Case 1

50-day-old Mergan colt

June 13
= Normaliin the'merning
N Evening found down in the field
| Weak

RX
o Intravenous fiuias
o Antibiotics
= Tube fed milk

June 14 6:00 a.m.

N Respiratory distress
= Cyanotic



Ventilation Case 1

Admission Physical Exam
x Weak, no eyelid tone
= No tongue tone, Weak: tall tone

a Shallew, rapid respiratory. pattern
Mark nostril flare

Therapy.

x Botulism antitoxin

x Intravenous fuids

» Intravenous ceftiofur sedium
= Indwelling nasegastric tube
a Ventilation
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Pressure. Support Ventiiation
()7,

Partial ventilatory support
= Assist flow-cycled mode

s SuUppoert spentaneous breathing effort
= Providing satisfactory oxygenation

» Decreased the work off breathing
Breathing contrellea by foal
= |nspiratery time

= |nspiratory flow rate

x [idal velume

Reduced werk of breathing

“Off-switeh™ value
m 25% of the peak flow.
a FIxed low Inspiratoery flow: rate




Pressure. Support Ventiation

New: Millennitm. Ventiiators

Volume Support Ventilation (VSY)
Adaptive Support Ventilation® (ASY),

Volume-Assured Pressure Support (VARS)
m Pressure support

s [arget volume — each breath, min velume
Breath te breath changes' in parameters
Adjust Pressure Support te a velume goeal




Positive Ena-Expiratory, Pressure (PEEP)
contnuous Positive: Alrvay. Pressure (CRPAPR)

PEEP
s POSItive pressure between ventilater breatns

CPAP

s POsItive pressure througheut spentaneeus
respiration

Physiolegic effect

n Increase functional residual capacity: (FRC)

s Decreases intrapulmonary: shunting

= Improve V/Q matching



PEEP/CPAP.

ldeal FRC — best compliance

ldeal' FRC — |least ainway resistance
= |ess atelectasis

Cardiovascular effects

s Excessive PEEP
Decrease cardiac return
Increase pulmonary Resistance

= Depends on the lung compliance
Low: compliance less transmitted to' vessels

= Hypovelemia — Increase negative effect
\V/Q matching






PEEP

Full recruitment

= Requires 15 to 20 minutes

= PEEP does not recruit but stabilizes lung

= Break in circuit — begin again
Optimal PEEP
Maximum improvement pulmonary function
Minimal hemodynamic compromise
Inflection points on PV curves

PEEP/CPAP grid

Pao,
Static Compliance

Optimal PEEP Is a balance
= Holding open recruitable alveoli - diseased regions
= Not overdistending alveoli - healthier lung
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Ventilator Settings

Flo,
Tidal Velume :
Respiratory. rate

Trigger sensitivity

Peak Flow
» Inspiratery time

m Inspiratery rise time
Inspiratory. pause
PEEP/CPAP

i



Ventilator Settings

Rressure SUupport
m Target pressure

s |Levelidependent on
Resistance and compliance of ventilator
Alrnway. resistance
lung compliance

Inspiratery. effort

= Absence of lung disease 8 — 12 cmH,0
= Low compliance as high as 20'— 25 cm H,0

= Higher PS helpful in patient-ventilator dyssynchroeny
When inspiratory effort exceeds rate of gas delivery
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Case 1
Ventilator Set Up

Goals

= Decrease ' work of breathing
= Maintain FRC

Moede: Pressure Suppert with CPAP

» PS'initially set at 9 cmH,0
Normal Iungs

= CRAR InItially set at 4 cmiH;0
Nermalfiungs
Parameters set by foal
= [1dal Velume = 5.6 — 6.2 ml/kg (7 ml/kg)
= RR 32
= PIP = 18-20 mmH,0
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mode PS

TV 550-680
RR 32 — 26
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Ventilator Settings

All'ventilator settings
= Adjusted dynamically - Yoo
= SUCCEesS dependent on TS

tallering to the individual

x Monitoer -
Pulmoenary. mechanics § -
ETCO,

Alrway pressures
Clinical status
ABG determinations
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Case 1
Problems

ETCO,=0

Long Inspiration

Flow meter shews a dramatic v IV
Common preklem

s Have foal sitter monitor cuftf

x Oftens slow leak
Bad valve — use hemostat or clamp
Leaking cuiff — replace endotracheal tube
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Weaning from Ventilation

When?

a Consider as soon as hegin ventilation

a Goal: keep ventilation period short

Indications

n Cardievascular stalility.
n Metabolic stability

s Sepsis Controlled

= Original preblem has

resolved/improved

NO reliable predictor foal IS ready.




Case 1
Weaning

1Styweaning challenge HD: 6

x Off the ventilator

s Good breathing efforts

» ETCO; Increased

s Foal hecame cyanotic (en INO5)

s Aerephagia - increased abhdeminal size
s 10 minute tral

24 weaning trial HD' 8
» After 22 minutes Paco, 48 = 60
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Outcome

Successiul weaning HD: 14 73
Standing day 15 & n
Dysphagia

s HD 22 — able to swallew: water

a HD 23 — able to swallew: solids

Hospital Discharge HD' 30
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Clinical Problemnis.

am] ENG ér)f]rlJJr)r] Lhy
E)erulénr Facial' nerve pare:
Selzure-like activity.
onacal 0| ”Qer)r\ thy.

etall diarrhea, dysmotility
207 acaJ Nephropathy.

2l problems
Jrrl itis, hepatemegaly.

:):J

inear dermal necrosis, patent

Angular limb’defoermity
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Neonatal Encepnalepaiy

4 AoUIS

m Respiratory effort
aeclreasea.

n Apneustic brearing.
(breat nolalnng)




Case 2
Neonatal. Erncepnanepaiy.

10 nours

s Apnejc respiratory patteni
J0'secona.apnelc peroa.
Cluster breatiing in-benveen




Case 2
Neonatal. Erncepnaepaiy/

12 [ours

s Perioas ol Soninolence ana 1nonrespons/iveness
u Apnejc respiratory. patteri. Wit citister breaninng.

m facial nerve paresss
RIQNL ear lower: and Slower: o, respora.
Ears are not Syrnchronized.

21 hours

n Sejzure-like activity;
OpIsthiotoenys
fonic/Clonic marehing. activity.

n [reated with intravenous, phenoparoital.
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\Ventilate

e

« Goals
x Increase alveolar ventilation
s Maimtain FRC
5 Moae: IMV/PS with PEER/CPAPR
s TV =460 ml (8.5 ml/ka)
=« PIP =18 rmJO
= PSinitially set at 9/ cmH,0
= Normal lungs
x, PEER/CPAP = 4 cmH,0
“ Nermal lungs
= Peakilow =60 Ipm
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Weaning

Began asking when? within 12 hours

After 21 hours — PS trial
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Case 3

Admission - 8 hr old

Septic shocek - Streprococels hacteremia
= Minimally responsive
= Hypothermic (36.8 C)
x Hypotenia
= Pupils were pinpeint, Iris edema
= |nappropriately low: heart rate
= Cold legs, and poor peripheral perfusion

Admission lalb woerk
x |eukepenic (WBC = 528 cells/ul)
= Hypoglycemia — required 20 mg/kg/min to get = LO



Case 3
Therapy:

Intranasall oxygen
Shock doses of fluids
Plasma
Antimicrobials
\Ventilation
Doebutamine
Norepinephrine




Benefits of Mechanical Ventilation

[raditional
= lmpreove gas exchange
= Improve V/Q matching
s Decrease shunt fraction

Benefit of decreasing work of breathing

= Nermal guiet breathing

Inhalatien active process

m Requires energy
= 300 - 500 0, consumed

Exhalation IS a passive
= Requires no energy, O,



Benefits of Mechanical Ventilation

Pulmoenary failure 2ndary te septic shock
= Respiratory distress

x \Work of breathing
O5 required up'to 50% of available O,

DIVerts perfusion reseurces
m Accessory muscles recruited

Relieving work of breathing
= Redistribution of O
x Redistribution of perfusion
x Sparing energy resources

Ventilation foeals With septic shock
= |mprove perfusion, increase BP
= |Improved glucese balance









Ventilate
u Goals 1.
= Decrease the weork of breatning *-,f T
= Correct pulmonary hypertension o i
= Maintain FRC

« Initial settings
x Mode: PS with CPAP ,
= PSiinitially’set at 18'cmH,0 \

u Based on easy of breathing and
resulting TV

s PEEP/CPAR = 8'cmH,0!
_ F|02 =10
« Set by foal
m TV =180 ml (7 mi/kg)
4 PIP =32 c¢mH,0
s RR =148
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Case 3

« Multifocal necrotizing interstitial pneumonia
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