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Disclaimer

• Clinical Operations Manager for Hamilton Medical Inc.
• And I love this F’ing conference!!!!!!



3



4



5

•



6

“Baby lung” 
concept

An ARDS lung is 
characterized by:
• Lung collapse and 

consolidation
• Increased lung weight
• Lung heterogeneity 
• Reduced size of the 

normal aerated lung

Gattinoni. Intensive Care Med.  2005
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Mechanism of Ventilator-Induced Lung Injury (VILI) 

Mechanical injury

“Baby lung”
Primarily responsible for the mechanical  
properties of the ARDS lung 

Stress
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Lung Stress

• Internal pressure/forces applied to the 
lung tissue
• Driving Pressure

• Plateau-PEEP

• Transpulmonary Pressure
• Palv-Pchest
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Mechanism of Ventilator-Induced Lung Injury (VILI) 

Mechanical injury

Inflammatory injury
Biotrauma
Alveolar inflammation

Collapsed or consolidated lung
Gasless compartment primary responsible 
for the impairment of oxygenation 

“Baby lung”
Primarily responsible for the mechanical  
properties of the ARDS lung 

Repetitive opening and closing  
At points of micromechanical 
heterogeneity

Strain

Stress

Atelectrauma
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Mariano et al.  Examining lung mechanical strains as influenced by breathing volumes and rates…https://doi.org/10.1186/s12931-022-01999-7
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Mariano et al.  Examining lung mechanical strains as influenced by breathing volumes and rates…https://doi.org/10.1186/s12931-022-01999-7
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Tobin MJ. Principles and Practice of Mechanical Ventilation, 3rd edition.
15
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Mechanism of Ventilator-Induced Lung Injury (VILI) 

Mechanical injury

Collapsed or consolidated lung
Gasless compartment primary responsible 
for the impairment of oxygenation 

“Baby lung”
Primarily responsible for the mechanical  
properties of the ARDS lung 

Repetitive opening and closing  
At points of micromechanical 
heterogeneity

Strain

Stress

Atelectrauma



17

17



18

Mechanism of Ventilator-Induced Lung Injury (VILI) 

Gattinoni. Intensive Care Med 2016 / Urner. Lancet Respir Med 2020

Strain

Stress

Atelectrauma

Mechanical injury

Inflammatory injury
Biotrauma
Alveolar inflammation

Ergotrauma:

Vt, RR, ΔP, Flow, PEEP
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Prevention of Ventilator-Induced Lung Injury (VILI) 

Stress

Atelectrauma

Limiting Vt @ ΔP?

Limiting excessive Pplateau?

Apply an open-lung strategy?
Recruitment maneuver and PEEP setting

Minimize the total energy load! 

Mechanical injury

Strain
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…the Baby lung is small, NOT stiff!

Gattinoni, L., Intensive Care Med. 2005



21

Open-lung strategy

• Re-aerate collapsed lung
• Improve: lung homogeneity, compliance, and oxygenation 
• Decrease: stress and strain applied to the lung, and atelectrauma

Borges. Am J Respir Crit Care Med  2006
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Increase the size of the baby lung

Borges. Am J Respir Crit Care Med  2006

Open small collapsed 
airways

Minimize overdistension

∞

By applying a safe pressure threshold for a limited time
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Amato et al. Effect of a protective- ventilation strategy on mortality in the acute respiratory distress syndrome. 1998. NEJM. Vol 338, 6, 347-354

PEEP individualization story…
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P/V Tool- “The OG”

• LIP- Reversal of alveolar collapse
• UIP- Beginning of hyperinflation a
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# 6

-10 0 10

ARDS 
CT and PV Curve (slow inflation)

Pressure

Volume
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# 60

ARDS 
CT and PV Curve (slow inflation)

Pressure

Volume
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Recruitment at 40 cmH2O

Borges et al. Reversibility of Lung Collapse and Hypoxemia in Early Acute ARDS. 2006   https://www.atsjournals.org/doi/epdf/10.1164/rccm.200506-
976OC?role=tab
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Expiratory P/V relationship

Yartsev, Al. Optimal PEEP for open lung ventilation in ARDS. 2016. Respiratory Intensive Care
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P/V Tool 2
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P/V Tool 2

• Introduced:
• Recruitment manuever ability
• Expiratory curve

• Manual assessment of Point of Maximum 
Curvature (PMC)

• Manual measurement of Delta Volume
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10 50

(Unpublished images)
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10 50

(Unpublished images)
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P/V Tool Pro (500 ml @20 cm H2O)
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Opening and Closing Pressures
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Sustaining Lung recruitment

• Process of re-inflating collapsed or 
poorly aerated alveoli
• Temporarily by increasing airway 

pressure
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Assessing Lung Recruitment Potential (P/V Tool)

Chiumello D, Arnal JM et al. Hysteresis and Lung Recruitment in Acute Respiratory Distress Syndrome Patients: A CT Scan Study. CCM Journal, 2020, 48:10



Electrical Impedance Tomography
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BMI = 25
PEET Titration BMI
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Supine Prone

ANTERIOR

ANTERIORPOSTERIOR

POSTERIOR

Change in body position
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Right 
Ventricular 
Failure  !!!!!

Lower 
Cardiac 

Output ….

Best
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<60 seconds
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P/V Map

Individualized PEEP for all Patients!!!!!
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Hamilton Medical Inc.
201 Edison Way, Unit A
Reno, NV 89502, USA

+1 800 426 63 31
info@hamiltonmedical.com
www.hamilton-medical.com

Thank you for your attention

David Grooms RRT, MSHS

Clinical Operations Director

David.grooms@hamiltonmedical.com
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