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Normal Breathing (Negative Pressure)



The Ventilator
• Best Invention in history ???? saves lives

• Created the modern ICU

Rules:
• Love your ventilator; listen to what it tells you, its your 

friend 

• Use its lingo

• Beware of your ventilator

• Adjust the ventilator to the patient 
not patient to ventilator



Ventilator Lingo

• How are you doing (correct)
(Flow Triggered, Flow Targeted, Volume Cycled Assist 
control mode)

(Flow Triggered, Pressure targeted, Time Cycled Assist 
Control mode)

• Whad up yo, Howzit (slang)
(Volume control) (AC) 
(Pressure control) (PC)



Ventilator Evolution 



Ventilator Evolution 

• 1970: 3 modes of ventilation

• 2014: > 200 modes of ventilation

> 50 ventilator tradenames



Goals of Mechanical Ventilation

• Safety:  
- Oxygenation & Ventilation
- -Avoid Ventilator Induced Lung Injury (volutrauma, barotrauma, 

atelectrauma, biotrauma, ergotrauma) 

• Comfort: Patient ventilator Synchrony, auto-PEEP

• Liberation: Minimize duration of mechanical ventilation



Indications for Mechanical Ventilation

UpToDate



Respiratory Mechanics

Airway resistance: Proportional to length, flow and inversely related to  
Radius 

P1-P2 
V 

Compliance: 1/Elastance
How much pressure required to obtain a certain volume      



Respiratory Mechanics

Static Compliance (ml/cmH2O)= 
Tidal volume/Plateau pressure-Total PEEP

Resistance (cmH2O/L/S) = PIP – Ppl/Flow



Positive Pressure Breath

Trigger: How does Inspiration 
start

Limit: Maximum value during 
Inspiration 

Cycle: How does inhalation 
stops and exhalation starts



Modes of Mechanical Ventilation
■ WHAT IS A MODE? A mode of mechanical ventilation has three essential components: 
• The control variable 
• The breath sequence
• The targeting scheme.



Modes of Mechanical Ventilation

Alternative modes of mechanical ventilation: A review for the hospitalist
Mireles-Cabodevila E, Diaz-Guzman E, Heresi GA, et al. CCJM 2009, 76 (7) 417-430



Modes of Mechanical Ventilation
- Same tidal volume 

every breath
- Same inspiratory 

flow every breath
- Varying 

inspiratory 
pressure 
(compliance, 
resistance, Pt’s 
WOB)

- Easy
- Worsens 

Dysynchrony
- May worsen Pt’s 

work of breathing
- Inferior 

oxygenation (less 
mean airway 
pressure)

- Same inspiratory 
pressure every breath

- Varying inspiratory 
flow

- Varying tidal volume 
every breath 
(compliance, 
resistance, WOB)

- Little more difficult
- Can result in higher 

tidal volumes
- Superior synchrony
- Superior oxygenation 

(Higher mean airway 
pressure)

- May reduce VILI



Patient-Ventilator Interaction



PEEP (Positive End Expiratory Pressure)

Probably most important Parameter to apply and adjust

Many ways to do it (no agreement in literature)
Improves oxygenation

Too low can cause VILI

Too high can cause overdistention & hemodynamic instability



PEEP (Positive End Expiratory Pressure)



PEEP (Positive End Expiratory Pressure)

Esophageal balloon and Trans-
Pulmonary pressure measurement

PEEP-FiO2 table



Weaning & Liberation



Weaning & Liberation



Weaning & Liberation



Weaning & Liberation



Thank You


