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Alveol al final de la inspiracio

§ La VM esta associada amb lesions pulmonars?
regionals:

— Sobre-distensio
— Colapse

§ La lesié pulmonar causa resposta inflamatoria?
associada amb:

— Allargament de la estada hospitalaria.
—Augment de la morbi-mortalidad.

1 Whitehead, T., Slutsky, A. S.(2002); Thorax;57:635-642
2 Ranieri, V.M., Suter, P.M., Tortorella, C. et al (1999); JAMA; 282:54-61



Interdependencia alveolar
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Mead J et al. J Appl Physiol 1970; 28:596-608

Stress Tensio

Strain Deformaci6

Strech Estirament

Shear Cisallament



Sobredistensio

Tidal Hyperinflation during Low Tidal Volume Ventilation in Acute Respiratory Distress Syndrome
Am J Respir Crit Care Med Vol 175. pp 160-166, 2007



Homogeneitat pulmonar?

Sobredistensio alveolar

Normoventilacio

Reclutament Tidal

Colapse Alveolar



Increasing Intensity of Intervention

ECMO

ECCO,-R

HFO

INO

Neuromuscular
Blockade

Low — Moderate PEEP

Prone Positioning

NIV | Higher PEEP
Low Tidal Volume Ventilation
Increasing Severity of Lung Injury
Mild ARDS Moderate ARDS Severe ARDS
| | | l l
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§ Individualitzar la PEEP per cada pacient3 ?2115+o10 codStade | ToaeHgo 3915+333 e
(7.01-7.57) (24-35) (62-78) (8o-g5] (14-17)

§ La Lesié Pulmonar Aguda (LPA) és
heterogenia.

— Els parametres convencionales reflexen el
pulmd en conjunt45s

§ Per gestionar atelectasies i sobredistensio es
necessita coneixer la distribucio de la
ventilacio ales zones ventrals i dorsals® 7

Hickling, K., (2002) Unpublished protocol

Crotti, S., Mascheroni, D., Caironi, P. et al. (2001); Am J Respir Crit Care Med 164: 131-140
Pelosi, P., Goldner, M., McKibben, A. et al. (2001); Am J Respir Crit Care Med 164: 122-130
Harris, R.S. (2009); Intensive Care Med 35:740-747

Caramez, P. M., Kacmarek, R. M., Helmy, M. et al (2009); Intensive Care Med 35:740-747
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mL

1500

not much interest as difficult to obtain
increased interest in expiratory limb as PEEP is expiratory, probably
indicates required PEEP to maintain recruitment influenced by volume history

1000
Cend

Traditional interpretation: beginning of lung overdistention,
stay below this point with Pinsp / Pplat!

More recent interpretation: could be both end of
recruitment and / or lung overdistention depending on this,
limit Pplat

Traditional interpretation: lung fully recruited at this point, set PEEPabove
this point

More recent interpretation: start of recruitment of alveoli with similar opening
pressures, influenced by chestwall

cmHz0

30 40 50 G0 70

pressure

Nishida T, Suchodolski K, Schettino GP, Sedeek K, Takeuch M, Kacmarek RM. Peak volume history and peak pressure-volume curve
pressures independently affect the shape of the pressure-volume curve of the respiratory system. Crit Care Med. 2004 Jun;32(6):1358-64.



AP cmH,0

Flow mL-s™!

301
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How respiratory system mechanics may help in minimizing ventilator induced lung injury in ARDS patients.
Eur. Repir. J. 2003; 22; Suppl 42, 15s-221s







cinturd de 16 electrodes




cada sensor és emisor i receptor de petits corrents elgctrics
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canvis a la impedancia que apareixen durant la ventilacio a temps

real
Tejido Impedancia / Resistividad
Sangre 150 Q * cm
Pulmén espiracion 700 Q * cm
inspiracion 2400 Q * cm
Grasa 2000-2700 Q * cm
Huesos 16600 QQ * cm
Musculo longitudinal 125 Q* cm
transversal 1800 Q0 * cm
Musculo del corazdn longitudinal 160-575 Q0 * cm

transversal 420-5200Q *em




evoluci tecnologica

1.985 - First relative EIT images
Performed at Sheffield University (UK)

1.991 - Dréager purchased GOE MF Il
(1st generation) from Goettingen University

2.006 - EIT Evaluation Kit 2 (3rd generation)
only 15 devices produced




Inteqrative Complementary
Medicine Medicine

MAKE THE RIGHT CHI]IBE



ARDSnet PEEFP

FEEFP 10 em H.Q

Results

regional /)
EIT PEEP

FEEP 20 em H.C
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Regional Gascontent

Computertomography and Electraoimpedance Tomography

YVentilation

+

i § =l
Mot at the bedside at the bedside
radiation non invasive

Intermittently applicable continously applicable



FRClevel [N AN TR0 A

Global impedance waveform

Els parametres TIE representen canvis en el volum pulmonar:
— VT (Variacio Tidal)... Distribucié del Volum Tidal
— EELV (End-Expiratory Lung Impedance)... nivell de la CRF

— AEELV (Canvis al EELV)... Canvis al final de la espiracio



INDIVIDUALITZAR LA ESTRATEGIA RESPIRATORIA

meétode inocuu - no invasiu - a la capcalera del pacient
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. Pneumotorax

Imagen tidal Imagen tdal

CLINICAL APPLICATIONS OF THORACIC
ELECTRICAL IMPEDANCE TOMOGRAPHY

H. Luepschen®, T. Meier”, M. Grosshent”, T, Leibecke”, H. Geluing®
5. Leonhardr®




Atelectasia lobul inferior

4 Etiologia

| Excessiva introduccio TOT




Busqueda PEEP ideal

Analisis del Efecte Pendelluft
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Monitoritzacio a llarg plac

2 hores de diferéncia




. Responedors vs No Responedors

CEravity -deperident phengmwena in oy vesfilafion
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