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Ventilacion mecanica invasiva
Situaciones dificiles
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Parametrizacion Basica A-C/V

e Parametros que debemos ajustar

2235,
_ Vt: 6-8ml/kg del PBW *. "g
Predicted Body Weight (PBW) | Y

Men: 50+0,91(altura en cm-152,4)
Women: 45,5+0,91(altura en cm-152,4)

— Frecuencia respiratoria

— FIO2: objetivo Pa02>80mmHg en pacientes
cardiologicos

— PEEP



Parametrizacion Basica A-C/V
AVt-__T
FR

—

A

| PCO2—| pH

Leyenda:
1 Vt: Volumen Tidal (Volumen Corriente)
F I O 2 VM: Volumen Minuto (litros/min)

P O PCO2: presidn parcial CO2
P— . .
2 PO2: presion parcialde 02

P E E P FIO2: fraccidn inspirada de 02
PEEP: presion al final de la espiracion




Parametrizacion Basica A-C/V

e Parametros que debemos ajustar
— Tiempo inspiratorio (<1s) y/o Tiempo de Pausa
— Flujo inspiratorio: =40-60!/min
— Alarmas
e Vit
* FR

e VM
* Presion via aérea




A Ventilation at low lung volume B Ventilation at high lung volume

End expiration End inspiration

The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Air leaks Overdistention

CRITICAL CARE MEDICINE

Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors V v . Barotrauma
Sloughing of \
Ve tﬂator I d Ced L I . bronchial epithelium
Hyaline
Arthur S. Slutsky, M.D., and V. Marco Ranieri, M.D Epithelial hymal membranes
transformations
Pulmonary
edema
Surfactant dysfunction
Atelectasis
A Normal spontaneously breathing B Normal anesthetized, paralyzed C Patient with stiff chest wall, on
person, at end inspiration patient on mechanical ventilation, mechanical ventilation, at end
at end inspiration inspiration Fibroproliferation
Palv=0cm H,0 Palv=9cmH,0 Palv =30 cm H,0
= Increased
alveolar—capillary
permeability
Alveolus

Biologic alterations

Increased concentrations of:
Ptp=0-(-8)=+8cm HO Ptp=9-1=+8cmHO Ptp=30-25=4+5cmHO Hydmxyproline
Transforming growth factor-8

Ppl=-8 cm H,O Ppl=1cm H,0 B aio Physiological abnormalities
. 2

Increased physiclogical

Interleukin-8 dead space

D Trumpet player while playing a note E Patient with marked respiratory distress, on noninvasive

ventilation, at end inspiration _ Release of mediators: Deersated imnlines
e Tumor necrosis factor a (TNF-a) P
B-catenin

Interleukin-6 (IL-6)
Interleukin-18 (IL-18)
Recruitment of:

Pulmonary alveolar macrophages (PAMs)
Neutrophils

Palv =150 cm H,0 L Palv=10cm H,O

Decreased Pao,
Increased Paco,

Activation of epithelium
and endothelium
Ppl=140cm H,O
Ppl=-15cmH,0

Ptp =150 - 140 = +10 cm H,0 Ptp = 10 (-15) = +25 cm H,0 Systemic effects

Translocation of:
Lipopolysaccharides (LPS) Multiorgan
= Multiple mechanisms S

Bacteria A—n dysfunction
Various mediators o .g., increased apoptosis) /




Vit
Pplat
Atrapamiento aéreo




Pausa Inspiratoria




Pausa Inspiratoria

Presion Plateau
Presion Pico < 28-30cmH20

Driving Pressure = Pplat - PEEP




Pausa espiratoria




Pausa espiratoria

Presion Pico PEEPtot

o [







The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.,
Laurent Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,
Carlos R.R. Carvalho, M.D., and Roy G. Brower, M.D.

Amato, M. B. et al. (2015). Driving pressure and survival in the acute respiratory distress
syndrome. New England Journal of Medicine,372(8), 747-755.
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Figure 2. Relative Risk of Death in the Hospital versus AP in the Combined
Cohort after Multivariate Adjustment.




Recomendaciones para ventilacion en

SDRA g

RECOMMENDED

Voliumenes Tidal <éml/kg PBW
Presion Plateau < 28cmH20

PEEP alta pero conservando siempre Presion
Plateau < 28cmH20

Valorar nuevamente de forma frecuente

Avisar a Medicina Intensiva (mayor motivo si
DP>12cmH20)



Mechanical ventilation optimization

INn ARDS

Always
The New England
Journal of Medicine

© Copyright, 2000, by the Massachusct

ts Medical Society

VOLUME 342 May 4, 2000 NUMBER 18

VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJUI
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE AcuTE ReSPIRATORY DISTRESS SYNDROME NETWORK*

The NEW ENGLAND

JOURNAL of MEDICINE

ISHED IN 1812 JUNE 6, 2013 VOL. 368 NO.23

Prone Positioning in Severe Acute Respiratory Distress
Syndrome

Guérin C, Reignier J, Richard J-C, et al

Pa02/FI02<150mmHg

Pplat<28-30cmH20

A high positive end-expiratory pressure, low tidal volume
ventilatory strategy improves outcome in persistent acute
respiratory distress syndrome: A randomized, controlled trial*

Jesus Villar, MD, PhD, FCCM; Robert M. Kacmarek, PhD, FCCM; Lina Pérez-Méndez, MD, PhD;
Armando Aguirre-Jaime, PhD; for the ARIES Network

Curare

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812

SEPTEMEER 16, 2010 VOL. 363 NO. 12

Neuromuscular Blockers in Early Acute Respiratory
Distress Syndrome

Papazian L, Forel J-M, Gacouin A, et al






Air movement Air movement
during INSPIRATION during EXPIRATION

Bronchial
walls
collapse

Alveolar walls

Mosby's Medical Dictionary, 9th edition. © 2009,
Elsevier.



Obstruccion de la via aerea

Hiperinsuflacion dinamica progresiva

Volumen

Insp. Exp.

e

ti




Aumento del atrapamiento aéreo

Flow

Time
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Flujo no retorna a cero
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Atrapamiento aéreo
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Flujo no retorna a cero
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CHEST

Official publication of the American C ollege of Chest Physicians

PEEP, auto-PEEP, and waterfalls.

M J Tobin and R F Lodato
Chest 1989,96;449-451

DOI 10.1378/chest.96.3.449

The online version of this article, along with updated information and services

can be found online on the World Wide Web at:
http://chestjournal.chestpubs.org/content/96/3/449 citation

Minerva Anestesiol. 2012 Feb;78(2):201-21.

Epub 2011 Nov 18.

Auto-PEEP in respiratory failure.

Laghi F1, Goyal A.

) -
Flow 0=
(L/s)
D -
6() =
Paw
(cm HIO)
()<

Pausa espiratoria

Ficuge 1. The analogy of a waterfall over a dam (indicated by the
solid block) is used to explain the effect of external PEEP (“down-
stream pressure”) on auto-PEEP (“upstream pressure”) during
expiration. See text for details.


https://www.ncbi.nlm.nih.gov/pubmed/21971439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laghi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21971439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goyal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21971439

Recomendaciones para ventilacion en

EPOC
N

RECOMMENDED

Volumenes Tidal pequenos

Aumentar Tiempo Espiratorio
— Reducir Tiempo Inspiratorio
— Reducir Frecuencia Respiratoria

PEEP al 80% del valor de autoPEEP
Valorar nuevamente de forma frecuente
Avisar a Medicina Intensiva

Parrilla FJ, Mordn |, Roche-Campo F, Mancebo J (2014) Ventilatory strategies in obstructive lung
disease. Semin Respir Crit Care Med 35:431-40.



Parametrizacion Basica PS

PAY:
PS | @PCOzﬁpH
FR

FIO2

"% PEEP _
N

- PO2

Leyenda:

P5: Presion Soporte

Vt: Volumen Tidal (Volumen Corriente)
VM: Volumen Minuto [litros/min)
PCO2: presion parcial CO2

POZ: presion parcial de 02

FIO2: fraccidoninspirada de 02

PEEF: presidn al final de la espiracidén




Parametrizacion Basica PS

e Ciclado espiratorio (por defecto 25% del pico
de flujo maximo inspiratorio; si EPOC
aumentar a = 40%)

100%
& 25%

( 100%
— 40%

1

=
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Parametrizacion Basica PS

e Rampa en VMNI

ITAT

Presion jem Hy0)

50 10D 150 200 250

Tiempo {milisegundos)




Precaucion.......

e Vt generado = 8ml/kg PBW
e Curva flujo espiratorio

Flow

g Time

Flujo no retorna a cero




Edema Agudo de Pulmon

e Aplicar PEEP y no hacer dafo...

Non-invasive positive pressure ventilation (CPAP or bilevel
NPPYV) for cardiogenic pulmonary oedema (Review)

Vital FMR, Ladeira MT, Atallah AN

THE COCHRANE
COLLABORATION®



VMNI profilactica

Panel: Risk factors for extubation failure Ventilatory support after extubation in critically ill patients

Salvatore Maurizio Maggiore, Mariangela Battilana, Luca Serano, Flavia Petrini

Factors related to patient and comorbidities

- Age>65years ®®

+ Moderate or severe cardiorespiratory disease’
«  Body-mass index >30%

Lancet Respir Med 2018;
6:948-62

Factors related to acute pathology
« Neurological disease®
« Airway patency problem®
« Inability to deal with respiratory secretions®
+  APACHE Il >12 on extubation day**
- Difficult or prolonged weaning® 7 ('
|+ ARFof cardiac origin® | Par‘a fg e
. : : i~ B8l
Pneumonia as the reason for intubation gm memfa

« Positive fluid balance®

Factors related to functional parameters
« Respiratory rate =35 breaths/min*

« Rapid shallow breathing index >105*

« MIP>-20to -25cm H,0**

« Peak expiratory flow <60 L/min®®

« P, ,=4-5cmH,0%

+ VC=10 mlL/kg**

- P,/MIP <0-3%

APACHE ll=Acute Physiologic Assessment and Chronic Health Evaluation Il. ARF=acute
respiratory failure. MIP= maximum inspiratory pressure. P_ =airway occlusion pressure
at 0-1 5.V C=vital capacity.
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