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Clinical challenges in mechanical ventilation

Ewan C Goligher, Niall D Ferguson, Laurent J Brochard

Enhance perfusion of ventilated regions

Increase cardiac output®

Avoid lung overdistension (consider reducing PEEP)
Inhaled pulmonary vasodilators

Prone positioning

Enhance mixed venous oxygenation
Increase cardiac output
Veno-venous extracorporeal membrane oxygenation

Enhance ventilation of perfused regions
Lung recruitment manoeuvres

Higher PEEP

Prone positioning
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Baby Lung

Gasless
compartment
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Fig. 1 A representative CT scan image of an ARDS patient
showing that the ARDS lung can be modeled in one nearly normal
region (having dimensions similar to those of a healthy baby) and a
gasless region
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The Baby Lung

Anatomical Characteristics
Inflammation

Increasing the Size, Proning
Mechanical Ventilation

Spontaneous Breathing



MECHANICAL VENTILATION TO MINIMIZE PROGRESSION
OF LUNG INJURY IN ACUTE RESPIRATORY FAILURE
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Bellani et al. Critical Care (2016) 20:142
DOI 10.1186/s13054-016-1290-9
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Do spontaneous and mechanical breathing @
have similar effects on average

transpulmonary and alveolar pressure? A

clinical crossover study

Giacomo Bellani'?", Giacomo Grasselli**, Maddalena Teggia-Droghi'?, Tommaso Mauri®, Andrea Coppadoro?,

Laurent Brochard®® and Antonio Pesenti
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Negative-Pressure Pulmonary Edema ) convis

Mallar Bhattacharya, MD, Richard H. Kallet, MS, RRT, Lorraine B. Ware, MD, and Michael A. Matthay, MD

>
8]
1
*
*
*

Negative Pressure
Pulmonary Edema

W

no
I

Lung Lymph Flow
(mL/15 min)
1

o

Time (min)

oY)
o
[o)]
1

oo
(9, IS )
a
1 1

oo
[* 0]
N
L
)
=
<

(Lymph/Plasma)

Protein Concentration
o o
~r o ©
gy 0 O
1 1 1

0.44

0.42 T T T T T 1

Time (min)



SPONTANEOUS BREATHING DURING IVIECHANICAL VENTILATION - RIskS, MIECHANISMS & MIANAGEMENT
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The Comparison of Spontaneous Breathing and
Muscle Paralysis in Two Different Severities of
Experimental Lung Injury®

Takeshi Yoshida, MD"* Akinori Uchiyama, MD, PhD?* Nariaki Matsuura, MD, PhD?
Takashi Mashimo, MD, PhD? Yuji Fujino, MD, PhD? '‘Crit Care Med 2013; 41:536-545
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Acute respiratory failure following pharmacologically induced
hyperventilation: an experimental animal study

D. Mascheroni *, T. Kolobow, R. Fumagalli*, M. P, Moretti**, V. Chen and D. Buckhold
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Failure of Noninvasive Ventilation for De Novo Acute
Hypoxemic Respiratory Failure: Role of Tidal Volume*

Guillaume Carteaux, MD?? Teresa Millan-Guilarte, MD*; Nicolas De Prost, MD, PhD">?%
Keyvan Razazi, MD'*3% Shariq Abid, MD, PhD? Arnaud W. Thille, MD, PhD?;

Frédérique Schortgen, MD, PhD"* Laurent Brochard, MD*®’; Christian Brun-Buisson, MD"?%
Armand Mekontso Dessap, MD, PhD"*?
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Failure of Noninvasive Ventilation for De Novo Acute
Hypoxemic Respiratory Failure: Role of Tidal Volume*

Guillaume Carteaux, MDV>% Teresa Millan-Guilarte, MD*; Nicolas De Prost, MD, PhD%%%
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MECHANICAL VENTILATION TO MINIMIZE PROGRESSION
OF LUNG INJURY IN ACUTE RESPIRATORY FAILURE

@ American Journal of Respiratory
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High-Flow Oxygen through Nasal Cannula in Acute Hypoxemic
Respiratory Failure
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Washout of nasopharyngeal dead space

The high gas flow decreases the
upper airway dead space like
trans-tracheal airway insufflation
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Nasal high flow clears anatomical dead space in upper airway models

Winfried Méller,!-? Giilnaz Celik,'-> Sheng Feng,® Peter Bartenstein,* Gabriele Meyer,’
Oliver Eickelberg,>¢ Otmar Schmid,'? and Stanislav Tatkov’

0.5s 1.0s 2.0s
— 100 -
w
15 =
L/min = 807 Pl
3 -
E 60- ’f"
o _x
30 g ’/” i
L/min £ 40- o~
P ¢
O 204
=
45
L/min = 0-
T T T
15 L/min 30 L/min 45 L/min
NHF (L/min)

J Appl Physiol 118: 1525-1532, 2015.



Cumulative incidence of Being Intubated in the Overall Population
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Cumulative Incidence of Being Intubated in the Patients With a PaO,:FiO, < 200 mm Hg
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Tidal Volume Lower than 6 ml’kg Enbances Lung
Protection

Role of Extracorporeal Carbon Dioxide Removal

Pier Paolo Temagni, M.D.," Lorenzo Del Sorbo, M.D.," Luciana Mascia, M.D., Ph.D.," Rosario Urbino, M.D.,*
Erica L. Martin, Ph.D.," Alberto Birocco, M.D.,T Chiara Faggiano, M.D.,T Michael Quintel, M.D..} Luciano Gattinoni, M.D..§
V. Marco Ranieri, M.D.||
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Fanelli et al. Critical Care (2016) 20:36
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Feasibility and safety of low-flow L
extracorporeal carbon dioxide removal to

facilitate ultra-protective ventilation in

patients with moderate acute respiratory

distress sindrome

Vito Fanelli’”, Marco V. Ranieri?, Jordi Mancebo®, Onnen Moerer® Michael Quintel* Scott Morlef,
Indalecio Moran?, Francisco Parrilla®, Andrea Costamagna', Marco Gaudiosi' and Alain Combes®
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Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Noninvasive Ventilation Delivered by Helmet vs
Face Mask on the Rate of Endotracheal Intubation in Patients
With Acute Respiratory Distress Syndrome

A Randomized Clinical Trial

Bhakti K. Patel, MD; Krysta S. Wolfe, MD; Anne S. Pohlman, MSN; Jesse B. Hall, MD; John P. Kress, MD
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Luciano Gattinoni The co“cept Of Hbaby I““g"

Antonio Pesenti

baro- and volutrauma. Conclusions:
From a physiological perspective the
“baby lung” helps to understand
ventilator-induced lung injury. In this
context, what appears dangerous 1s
not the Vy/ke ratio but instead the
V./"baby lung” ratio. The practical
message 18 straightforward: the
smaller the “baby lung,” the greater 1s
the potential for unsafe mechanical
ventilation.
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