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Asymmetrical lung Injury
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ORIGINAL ARTIC

Role of Positive End-Expiratory Pressure and Regional
Transpulmonary Pressure in Asymmetrical Lung Injury

Luca Bastia"?, Doreen Engelberts', Kohei Osada', Bhushan H. Katira'>4°, L. Felipe Damiani'®, Takeshi Yoshida’,
Lu Chen*®, Niall D. Ferguson*®, Marcelo B. P. Amato'®, Martin Post'-®, Brian P. Kavanagh'#*11:121 and
Laurent Brochard**®*
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Regional ventilation in spontaneously breathing COVID-19 patients during postural
maneuvers assessed by electrical impedance tomography

Left lateral Right lateral
Suping position position
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Zitman A. et al. Acta Anaesthesiol Scand. 2022;1-10



Effect of lateral positioning on ventilation in
patients with blunt thoracic injury
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Electrical Impedance Tomography to Detect Airway
Closure Heterogeneity in Asymmetrical Acute
Respiratory Distress Syndrome

BMI Pa(:.zijll:lm2 Pao J"IFI(:'2
Age (y)  (kg/md  Cause of ARDS  SOFA  Fio (%) PEEPhuseine  PEEPgnm

Patient no.
1 78 27 Pneumoniae 35 100 67 170
thymectomy
2 43 17 Pleuro- 40 55 140 332
pneurmoniae
3 60 20 Pneumoniae 39 75 75 107
lung resection
4 67 35 Pneumoniae 60 70 91 118
pneumonectormy
5 45 27 SARS-CoV-2 55 30 248 245
6 50 28 SARS-CoV-2 50 45 212 257
7 63 31 Pneumoniae 55 40 150 174
esophagectomy
Median 60 (45-67) 27 (20-31) — 45 (38-56) 55 (40-75) 140 (75-212) 174 (118-257)
(IQR)

H. Roze et al . AJRCCM 2021
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* PEEP is necessary to redistribute VT

* Excessive PEEP will distend the non injured and the
injured lung

* EIT and Transpulmonary Pressures can optimize the
titration

* The inflection of the global PV curve reflects the
less injured lung



Obesity



ANESTHESIOLOGY

Prevalence of Complete
Airway Closure According
to Body Mass Index

in Acute Respiratory
Distress Syndrome

Pooled Cohort Analysis

Rémi Coudroy, M.D., Ph.D., Damien Vimpere, M.D.,

end-expiratory
esophageal pressure (cm H,0)
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Advanced respiratory mechanics ke
assessment in mechanically ventilated obese
and non-obese patients with or without acute
respiratory distress syndrome

Frangois M. Beloncle'®", Jaan-Christophe Richard', Hamnid Merdji®®, Christophe Despraz’, Bertrand Paviovsky,

ElisaYvin', Lise Figuilloud® Pierre-Yves Oliviar', Diara Chean’, Antoine Studer®, Antonin Courtais’,
Magva Campfort’, Hassene Rahmani®, Arnaud Lesimple™, Ferhat Meziani®® and Alain Mercat'
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Transpulmonary Pressure-Guided Lung-Protective
Ventilation Improves Pulmonary Mechanics and
Oxygenation Among Obese Subjects on Mechanical
Ventilation

Lean ARDS

Obese

Luigi G Grassi, Lorenzo Berra
Massachusetts General Hospital Boston, Massachusetts



Survival probability

Intensive Care Med (2022) 48:888-898
https://doi.org/10.1007/500134-022-067 24-y

ORIGINAL

Partition of respiratory mechanics in patient o
with acute respiratory distress syndrome

and association with outcome: a multicentre
clinical study

Lu Chen'®, Domenico L. Grieco™, Francois Beloncle?, Guang-Qiang Chen®, Norbert_oTiribelIiF,
Fabiana Madotto®, Sebastian Fredes”®, Cong Lu' Massimo Antonelli**, Alain Mercat®, Arthur S. Slutsky'?,
Jian-Xin Zhou® and Laurent Brochard'**
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Adjusted Cox regression

Predictor Adjusted Model

HR (95% CI) p value
Age 1.027 (1.014-1.040) <0.0001
SOFA 1.170 (1.113-1.230) <0.0001
End-expiratory P 1.046 (0.990-1.106) 0.1082
Obesity 0.890 (0.584-1.355) 0.5868
PL * Obesity 0.907 (0.834-0.987) 0.0233

*n =302, number of events (death) = 106.

Chen ICM 2022



Non-OBESE PATIENTS ONLY

Body Mass Index <30 kg/m?
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OBESE PATIENTS ONLY

Body Mass Index >30 kg/m?
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High Pleural Pressure Prevents Alveolar Overdistension and

Hemodynamic Collapse in Acute Respiratory Distress Syndrome with
Class Ill Obesity

A Clinical Trial

Roberta De Santis Santiago'*, Maddalena Teggia Droghi'*, Jacopo Fumagalli', Francesco Marrazzo', Gaetano Florio',
Luigi G. Grassi', Susimeire Gomes?, Caio C. A. Morais®, Ozires P. S. Ramos?, Maurizio Bottiroli®, Riccardo Pinciroli®,
David A. Imber’, Aranya Bagchi', Kenneth Shelton', Abraham Sonny', Edward A. Bittner', Marcelo B. P. Amato?,

Robert M. Kacmarek', and Lorenzo Berra'; on behalf of the Lung Rescue Team Investigators

Overdistension (%)
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Effect on high PEEP on transmural (TM) right
ventricular (RV) and left ventricular (LV) pressure
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* Obesity is characterized by high intra-thoracic
pressure and reduced lung volumes

* This pressure results from a high load of the chest
wall without change in chest wall elatsance

* This pressure tends to generate atelectasis

* High PEEP is necessary to counteract this high
pressure

* PEEP is best guided by esophageal pressure and/or
hemodynamics
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Question 1

* In asymmetrical lung injury, one needs to find the right balance
between recruiting the sickest lung and distending the best lung. This
can be based on:

* 1) oxygenation
 2) driving pressure

3) Transpulmonary pressure

4) EIT

5) hemodynamics



Question 2

* Obese patients with ARDS :

* 1) tend to have a better prognosis than non obese

 2) can have good excellent hemodynamic tolerance of high PEEP
3) can benefit from transpulmonary pressure for PEEP titration
4) are easily monitored by EIT
5) often present with airway closure



Roldan et al. Annals of Intensive Care (2022) 12:13 .
https//doi.org/10.1186/513613-022-00988-9 @ Annals of Intensive Care
RESEARCH Open Access

Check for
updates

Sequential lateral positioning as a new lung
recruitment maneuver: an exploratory study
in early mechanically ventilated Covid-19 ARDS
patients

Rollin Roldan'*, Shalim Rodriguez"z, Fernando Barr‘\gau, Mauro Tucei®, Marcus Victor, Glasiele Alcala®,
Renan Villamonte'?, Fernando Suérez-Sipmann®’, Marcelo Amato?®, Laurent Brochard®” and
Gerardo Tusman'®
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Inter-lung asymmetrical airway closure cause =

®

insufflation delay between lungs in acute
hypoxemic respiratory failure

Hadrien Rozé'**'®, Eline Bonnardel’, Eloise Gallo?, Clément Boisselier?, Pierre Khan?, Virginie Perrier?,
Benjamin Repusseau” and Laurent Brochard*’

All Symmetri- Asym- Pvalue
N=23 cal metrical
N=14 N=9
% of ventilation 33[23-41] 41[31-45] 30[25-34] 0021
sicker lung
Pplat (crmH,0) 27 [23-29] 27([23-28] 27[24-29] 0737
PEEP (cmH,0) 11 [B-14] 11 [8-14] 12 [8-15] 0.820
DP (cmH,0) 14[11-18] 13[9-1§] 150 0452
[125-19.5]

Tidal delay from 200 0[0-112] 400 < (0.0001
ZEEP (ms) [0-1050] [175-1950]
Tidal delay from 0[0-170] 0 [0-0] 170 [50 355] 0011

PEEF (ms)
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